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SECTION 00 10 00 - INVITATION FOR BIDS 
Sealed Bids for the furnishing of all labor, materials, equipment and services for the 
New Bus Garage will be received by Washington County Schools until Thursday, 
December 3, 2020 at 2:00pm, at which time they will be publicly opened and read 
aloud. Attendees will be required to comply with COVID19 school district policies, 
temperature checks, wear masks and observe social distancing.   If policies change 
during the bidding process that eliminate the use of in-person meetings, the meeting will 
be held using an online virtual format.   
 
Contract documents may be examined at: 
 
Clotfelter/Samokar, PSC, 228 East Reynolds Road, Suite 1, Lexington, KY 40517;  
Brown and Kubican Structural Engineers, 2224 Young Drive, Lexington, KY 40505; 
Washington County Schools, 120 Mackville Hill, Springfield, KY 40069; 
Staggs & Fisher, 3264 Loch Ness Drive, Lexington KY, 40517; 
 
Electronic Copies of the documents may be downloaded for no charge from Lynn 
Imaging website. Hard Copies of the documents may be purchased from Lynn Imaging, 
328 East Vine Street, Lexington, KY, 40507, (859) 255-1021. 
 
Sealed bids shall be clearly marked on the outside with the Bidder's identification and 
labeled as follows in the lower left hand corner. 
 
Sealed Bid: New Bus Garage  
 Washington County Schools 
 
Time of Opening 2:00 pm, Thursday December 3, 2020 
 
Location of Opening: Washington County Schools 
 120 Mackville Hill 
 Springfield, KY 40069 
 
 
Bids shall be accompanied by a bid bond in the amount of Five percent (5%) of the bid 
amount.  In case the bid is not accepted, the bid bond will be returned to the bidder.  
Should the bidder refuse or neglect to enter into a contract with the Owner within ten 
(10) days after notification of acceptance of their bid, the bid bond shall be forfeited to 
the Owner as liquidated damages for failure to do so. 
 
It is the Owners’ intent to purchase significant quantities of material items through direct 
purchase orders.  Interested material suppliers should contact Lynn Imaging for a list of 
plan-holders. 
 
No bidder may withdraw their bid for a period of Sixty (60) days after the deadline set for 
the receipt of bids. 
 
The successful bidder will be required to furnish an acceptable performance and 
payment bond in the amount of one hundred percent (100%) of the contract sum plus 
the total of all purchase orders. 
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There will be a Pre-Bid Conference at 2:00 PM, Tuesday November 24, 2020, at 
Washington County Schools Central Office, 301 120 Mackville Hill, Springfield, KY 
40475.  Attendees will be required to comply with school district policies, temperature 
checks, masks and observe social distancing. 
 
The Owner reserves the right to reject any and all bids, to waive informalities and enter 
into a contract with the best apparent qualified bidder. 
 
 
END OF SECTION   00 10 00 
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SECTION 00 20 20 – SUPPLEMENTARY INSTRUCTIONS TO BIDDERS

PART 1 - GENERAL

1.1 SCOPE

A. The following instructions modify, change, delete from or add to AIA Document 
A701™-1997, Instructions to Bidders - KDE Version.  Where any article of the 
Instructions to Bidders is modified or any paragraph, subparagraph or clause 
thereof is modified or deleted by these Supplementary Instructions to Bidders, 
the unaltered provisions of that Article, paragraph, subparagraph or clause shall 
remain in effect.

1.2 SUPPLEMENTS TO INSTRUCTIONS TO BIDDERS

A. Article 3.  Add the following:

3.3.2.1 Do not submit requests for product approval by facsimile.  Oral 
requests and facsimile transmittals shall not receive consideration.

3.2.4 Refer all questions, clarifications and requests for substitutions to the 
following, care of the Architects office:

Project Manager: Mike Etapa
Project Manager Email: metapa@clotfelter-samokar.com

B. Article 4.  Add the following to paragraph 4.4.1:  No bid may be withdrawn for a 
period of sixty (60) calendar days after the date set for the opening of bids.

C. Article 6.  Add the following:

6.6.4 See Section 004500 of the Specifications for additional information.

D. Article 9.  Delete paragraphs 9.1.1 and 9.1.2.  Prevailing wages will not be 
required.

E. Article 10.  Add the following:

10.1.1 It is the Owners’ intent to purchase significant quantities of materials 
through direct Purchase Orders.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 00 20 20
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BG No.  19-367    
 
Date: ____________________________ To: Washington County Schools (Owner)  

Project Name: New Bus Garage____________ Bid Package No. ________________  

City: Springfield  County: Washington  

Name of Contractor: _________________________________________________________________________ 

Mailing Address: _________________________________________________________________________________ 

Business Address: ___________________________________________________Telephone:____________________ 

Having carefully examined the Instructions to Bidders, Contract Agreement, General Conditions, Supplemental 
Conditions, Specifications, and Drawings, for the above referenced project, the undersigned bidder proposes to furnish all 
labor, materials, equipment, tools, supplies, and temporary devices required to complete the work in accordance with the 
contract documents and any addenda listed below for the price stated herein. 
 
Addendum _____________________ (Insert the addendum numbers received or the word "none" if no addendum 

received.) 
 
BASE BID: For the construction required to complete the work, in accordance with the contract documents, I/We submit 
the following lump sum price of: 
 _____________________________________ 

 Use Figures 
__________________________________________________ Dollars & _________________________________Cents 

                        Use Words           Use Words 
 
ALTERNATE BIDS: (If applicable and denoted in the Bidding Documents) 
 
For omission from or addition to those items, services, or construction specified in Bidding Documents by alternate 
number, the following lump sum price will be added or deducted from the base bid.  
 

Alternate Bid 

No. 
Alternate Description + (Add to the Base Bid) - (Deduct from the Base Bid) 

No Cost 

Change     

from the Base Bid) 

Alt. Bid No. 1 Entrance Right-of-way   
 

Alt. Bid No. 2 Canopy at Fuel Pumps   
 

Alt. Bid No. 3 Fuel dispenser system   
 

Alt. Bid No. 4 Fuel storage tanks   
 

Alt. Bid No. 5 Pavement - Bus parking lot   
 

Alt. Bid No. 6 Tire Changer & Balancer   
 

Alt. Bid No. 7 Vehicle Exhaust System   
 

Alt. Bid No. 8 Used Oil Heater   
 

Alt. Bid No. 9 Mobile & Part Washer    
 

Alt. Bid No. 10 Site Clearing    

 

A maximum of 10 Alternate Bids will be acceptable with each Base Bid. Do not add supplemental sheets for 

Alternate Bids to this document. 
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LIST OF PROPOSED SUBCONTRACTORS:  

 

List on the lines below each major branch of work and the subcontractor involved with that portion of work.  If the branch 
of work is to be done by the Contractor, so indicate. 
 

The listing of more than one subcontractor in a work category shall invalidate the bid. 
 

The listing of the bidder as the subcontractor for a work category certifies that the bidder has in current employment, 
skilled staff and necessary equipment to complete that category.  The architect/engineer will evaluate the ability of all 
listed subcontractors to complete the work and notify the owner.  Listing of the bidder as the subcontractor may invalidate 
the bid should the architect's review indicate bidder does not have skilled staff and equipment to complete the work 
category at the time the bid was submitted. 
 
A maximum of 40 subcontractors will be acceptable with each bid. Do not add supplemental sheets for 

subcontractors to this document. 

 

The bidder shall submit the list of subcontractors with the bid. 
 

 

BRANCH OF WORK 
(to be filled out by the Architect) 

SUBCONTRACTOR 
(to be filled out by the contractor) 

1. Asphalt Paving  

2. Pre-engineered Metal Building Installation  

3. Building Concrete  

4. Hardware  

5. Painting  

6. Overhead Doors  

7. Electrical  

8. Plumbing  

9. HVAC  

10. Earthwork  

11. Site Drainage  

12. Pre-engineered Metal Canopy  

13. Fuel Pumps and Tanks  

14. Vehicle Lift  

15.   

16.   

17.   
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BRANCH OF WORK 

(to be filled out by the Architect) 

SUBCONTRACTOR 
(to be filled out by the Contractor) 

18.   

19.   

20.   

21.   

22.   

23.   

24.   

25.   

26.   

27.   

28.   

29.   

30.   

31.   

32.   

33.   

34.   

35.   

36.   

37.   

38.   

39.   

40.   
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LIST OF PROPOSED SUPPLIERS AND MANUFACTURERS:  

 

List on the lines below each major material category for this project and the suppliers and manufacturers involved with 
that portion of work.  Listing the supplier below means the Contractor is acknowledging authorization from the Supplier to 
include the Supplier in this bid. 
 

The listing of more than one supplier or manufacturer in a material category shall invalidate the bid. 
 

A maximum of 40 suppliers and manufacturers will be acceptable with each bid. Do not add supplemental 

sheets for suppliers to this document. 

 

The bidder shall submit the list of suppliers and manufacturers within one (1) hour of the bid. 
 
 

 

 MATERIAL DESCRIPTION BY 

SPECIFICATION DIVISION AND 

CATEGORY                                      

(to be filled out by the Architect or Contractor) 
 

SUPPLIER 
(to be filled out by the Contractor) 

MANUFACTURER 
(to be filled out by the Contractor) 

1. Asphalt   

2. Pre-engineered Metal Building   

3. Metal Building Insulation    

4. Cast-in-Place Concrete   

5. Paint   

6. Overhead Doors   

7. Pre-engineered Fuel Canopy   

8. Fuel Pumps   

9. Fuel Tanks   

10. Glazing   

11. Light Fixtures (attach list)   

12. Panelboards/Disconnects   

13. Wiring Devices   

14. Data Wiring/Devices   

15. Furnace/Condensing Unit   

16. Unit Heaters   

17. Exhaust Fans   

18. Circulator Fans   
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 MATERIAL DESCRIPTION BY 

SPECIFICATION DIVISION AND 

CATEGORY                                      

(to be filled out by the Architect or Contractor) 

 

SUPPLIER 
(to be filled out by the Contractor) 

MANUFACTURER 
(to be filled out by the Contractor) 

19. Grilles, Registers, & Diffusers   

20. Plumbing Fixtures (provide 
list) 

  

21. Floor/Trench Drains   

22. Tankless Water Heater   

23.    

24.    

25.    

26.    

27.    

28.    

29.    

30.    

31.    

32.    

33.    

34.    

35.    

36.    

37.    

38.    

39.    

40.    
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UNIT PRICES:   

 

Indicate on the lines below those unit prices to determine any adjustment to the contract price due to changes in work or 
extra work performed under this contract.  The unit prices shall include the furnishing of all labor and materials, cost of all 
items, and overhead and profit for the Contractor, as well as any subcontractor involved.  These unit prices shall be listed 
in units of work.  
 
A maximum of 40 unit prices will be acceptable with each bid. Do not add supplemental sheets for unit pricing to 

this document. 

 

The bidder shall submit the list of unit prices within one (1) hour of the bid. 
 
 WORK                                      

(to be filled out by the Architect) 
 

PRICE / UNIT 
(to be filled out by the Contractor) 

UNIT 
(to be filled out by the Contractor) 

1. Earth Extraction & Removal of 
unsuitable soil with on-site disposal 

 Cubic Yard 

2. Engineered Fill in place with on-site 
borrow 

 Cubic Yard 

3. Heavy Duty Asphalt Pavement  Sq. Yard 

4. Medium Duty Asphalt Pavement  Sq. Yard 

5. Sod   Sq. Yard 

6. Seed  Sq. Yard 

7. 7” Concrete Pavement with DGA  Sq. Yard 

8. Reinforced Concrete Foundations    Cubic Yard 

9. Removal of topsoil with off-site 
disposal to owner Property within 
three miles of site 

 Cubic Yard 

10.    

11.    

12.    

13.    

14.    

15.    

16.    

17.    

18.    
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19.    

 WORK                                      

(to be filled out by the Architect) 

 

PRICE / UNIT 
(to be filled out by the Contractor) 

UNIT 
(to be filled out by the Contractor) 

20.    

21.    

22.    

23.    

24.    

25.    

26.    

27.    

28.    

29.    

30.    

31.    

32.    

33.    

34.    

35.    

36.    

37.    

38.    

39.    

40.    
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DIRECT MATERIAL PURCHASES:   

 

Indicate on the lines below those materials to be purchased directly by the Owner with a Purchase Order to be issued by 
the Owner to the individual suppliers.  The value of the direct Purchase Order cannot be less than $5,000. Following the 
approval of bids, the Contractor shall formalize this list by completing and submitting the electronic Purchase Order 
Summary Form provided by KDE. Listing the supplier below means the Contractor is acknowledging authorization from 
the Supplier to include the Supplier in this bid. 
 
A maximum of 50 POs will be acceptable with each bid. Do not add supplemental sheets for additional POs to 

this document. 

 

The bidder shall submit the list of Purchase Orders within four (4) days of the bid. 
 

 
 SUPPLIER                                     

(to be filled out by the Contractor) 
 

PURCHASE ORDER DESCRIPTION 
(to be filled out by the Contractor) 

PURCHASE ORDER AMT. 
(to be filled out by the Contractor) 

1.    

2.    

3.    

4.    

5.    

6.    

7.    

8.    

9.    

10.    

11.    

12.    

13.    

14.    

15.    

16.    

17.    

18.    

19.    
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SUPPLIER                                     

(to be filled out by the Contractor) 

PURCHASE ORDER DESCRIPTION 
(to be filled out by the Contractor) 

PURCHASE ORDER AMT. 
(to be filled out by the Contractor) 

20.    

21.    

22.    

23.    

24.    

25.    

26.    

27.    

28.    

29.    

30.    

31.    

32.    

33.    

34.    

35.    

36.    

37.    

38.    

39.    

40.    

41.    

42.    

43.    

44.    
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SUPPLIER                           

(to be filled out by the Contractor) 

PURCHASE ORDER DESCRIPTION 
(to be filled out by the Contractor) 

PURCHASE ORDER AMT. 
(to be filled out by the Contractor) 

45.    

46.    

47.    

48.    

49.    

50.    
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TIME LIMIT FOR EXECUTION OF CONTRACT DOCUMENTS: 

 
In the event that a bidder's proposal is accepted by the Owner and such bidder should fail to execute the contract within 
ten (10) consecutive days from the date of notification of the awarding of the contract, the Owner, at his option, may 
determine that the awardee has abandoned the contract.  The bidder's proposal shall then become null and void, and the 
bid bond or certified check which accompanied it shall be forfeited to and become the property of the Owner as liquidated 
damages for failure to execute the contract. 
 
 
 
 
 
 
The bidder hereby agrees that failure to submit herein above all required information and/or prices can cause 
disqualification of this proposal. 
 
 
 
Submitted by: 
 
NAME OF CONTRACTOR / BIDDER: _________________________________________________________________ 
 
AUTHORIZED REPRESENTATIVE’S NAME: ___________________________________________________________ 
                                                                          Signature 
 
 
AUTHORIZED REPRESENTATIVE’S NAME (printed): ____________________________________________________ 
 
AUTHORIZED REPRESENTATIVE’S TITLE: ___________________________________________________________ 
 
NOTICE:  Bid security must accompany this proposal if the Base Bid price is greater than of $25,000. 
 
 
This form shall not be modified.   
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SECTION 004500 – DIRECT MATERIAL PURCHASES BY OWNER

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Bidding.
2. Preparation of Purchase Orders.
3. Purchase Order close-out.
4. Purchase Order Information Form.

1.2 BIDDING

A. Bidders shall determine, at their own option, prior to bidding, quantities of materials 
for the Owner to purchase from Suppliers/Manufacturers via a Purchase Order.

1. A Purchase Order may not include items such as consumables that are not a 
part of the finished work, tools, finance charges, sales tax, deposits, or labor 
performed on site.

2. Costs to design, manufacture and deliver materials shall be included in the 
Purchase Order amount.  These incidental costs may not be invoiced separately 
or prior to delivery of materials to the job site.

3. If a Supplier will invoice for incidental costs such as engineering, shop drawings, 
bonds, insurance, etc., prior to materials being delivered to the job site, these 
items MUST NOT be included as part of the Purchase Order amount.  These 
items shall be included as part of the General Contract amount, and shall be 
shown on the Contractors Schedule of Values.  

B. Within four working days of the Bid Opening, the apparent low Bidder shall complete 
and submit to the Architect the Direct Material Purchases List portion of the Form of 
Proposal.

1. The value of any individual Purchase Order shall not be less than five thousand 
dollars.

C. The Construction Contract amount will be the sum of the Base Bid plus accepted 
Alternate(s), less the sum of all Purchase Orders.

D. Materials Suppliers/Vendors will be required to comply with the Terms and 
Conditions of the Kentucky Department of Education FACPAC Purchase Order 
Form. A copy of the Terms and Conditions are included on the Purchase Order 
Sample following this Section. 

1.3 PREPARATION OF PURCHASE ORDERS
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A. In addition to the Direct Materials Purchase List, the low Bidder shall provide, to the 
Architect, information relevant to each Material Supplier required for the preparation of 
Purchase Order forms.  Information required shall be provided on the form at the end 
of this Section.

1. The Purchase Order form utilized will be the Kentucky Department of 
Education FACPAC Purchase Order Form, as generated by the system 
document management software.  See Sample following this Section.

B. The Architect will prepare the Purchase Orders and deliver them to the Bidder for 
distribution to Suppliers.  Suppliers shall return signed Purchase Orders to the Bidder.

1. Signed Purchase Orders shall be returned to the Architect within 14 business 
days.

2. Any Purchase Order not returned within the allotted time shall become null and 
void and the value of the Purchase Order will be included in the Construction 
Contract amount with the Bidder assuming responsibility for all taxes.

3. The Owner shall not be required to complete credit applications by 
manufacturers/vendors.

C. The Bidder shall deliver the Purchase Orders to the Architect who in turn will have the 
Purchase Orders executed by the Owner.  The executed Purchase Orders will then be 
delivered to the Bidder for distribution.  The Owner will provide Kentucky Sales Tax 
Exemption Certificates for each Material Supplier.

1.4 PURCHASE ORDER CLOSE-OUT

A. If the quantities of materials supplied via Purchase Orders are insufficient to complete 
the Work, the Contractor shall, at no expense to the Owner, provide such materials 
necessary to complete the Work.

B. If, at the completion of the Work, the Contractor has not submitted invoices totaling the 
value of any individual Purchase Order, that Purchase Order shall be considered 
complete and closed.  NO ADJUSTMENT WILL BE MADE TO THE CONTRACTORS’ 
CONTRACT.

1. If required by the Kentucky Department of Education, a Change Order will be 
executed to adjust the value of the Purchase Order to the final total of all invoices 
paid for that Purchase Order.

2. Change Order(s) will be specific to each Purchase Order/Supplier.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 PURCHASE ORDER INFORMATION FORM

A. Contractor shall provide the completed form within four days of the bid opening.
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PURCHASE ORDER INFORMATION FORM

Vendor Name: _________________________________________ (Company Name)

Vendor Address: _________________________________________ (Payment Address)

_________________________________________

_________________________________________

Vendor Phone: _________________________________________

Vendor Email: _________________________________________

Vendor Representative:_________________________________________

Bill To: _________________________________________

Bill to Address: c/o ______________________________________ (Responsible Contractor)

_________________________________________ (Contractor Address)

_________________________________________

Ship To: _________________________________________

Ship to Address: _________________________________________

_________________________________________

_________________________________________

Attention of: _________________________________________

Project Contact(s), to be notified 48 hours in advance of delivery to jobsite:

_________________________________________ (Name and Phone)

_________________________________________ (Name and Phone)

Materials:
Spec. Sect. Item Description Quantity Unit Price Total

END OF SECTION 00 45 00



 



 

FACPAC Purchase Order Form
 

Project:  
BG Number: 
District: 
Contract: 
Type: General Contractor 
Proposed: 

District PO Number: 
KY Sales Tax Exempt Number: 
Date of Order: 
Specification Section: 
Material Description/Category: 
Requested By: 
Vendor Name: 
Vendor Address: 
 
Vendor Phone: 
Vendor Email: 
Bill To: 
Bill To Address: 
 
Ship To: 
Ship To Address: 
Attention Of: 
 
Contacts 
The following project contacts must be notified 48 hours in advance of delivery to jobsite. 

 
                                                                                                       

Contact Name     Contact Phone 
1. 
 
Materials 

Furnish the necessary materials to complete the following bid package(s) / specification 
sections(s) in its entirety.  All materials shall be in accordance with the requirements of the  
Contract. 

 
 

Item Description Item Number  Quantity Unit Price Total 
1. 

 Purchase Order Total: 
 
Authorization 

 
 
Owner Authorization Date: 
Vendor Authorization Date: 
 
 



 



 

  

Purchase Order Signature Page 
 

 

                    Vendor                                                                   Date 

 

 

 

                             Owner                                                                    Date 

 

Terms and Conditions 

1. Drawings, catalogs, cut sheets, or samples shall be submitted for approval. 
2. All invoices shall be sent to contractor/subcontractor designated on the purchase  

order approval.  No invoices shall be sent directly to the Board of Education 
(Owner) for payment. 

3. All invoices shall reference the purchase order number. 
4. No change in, modification of, or revision of this order shall be valid unless in 

in writing and signed by the Owner. 
5. Vendor agrees to observe and comply with all applicable federal, state and locals laws, 

rules, ordinances and regulations in performance of this order. 
6. Vendor shall not assign this order or any right hereunder without first having obtained the written 

consent of the Owner. 
7. Deliveries are to be made in accordance with the Owner’s schedule, as directed by the General 

Contractor (GC), Construction Manager (CM) or Qualified Provider (QP). 
8. The Owner may cancel this purchase order in whole or in part in the event that the vendor fails or 

refuses to deliver any of the items purchased, within the time provided, or otherwise violates any of 
the conditions of this purchase order, or if it becomes evident that the vendor is not providing 
materials in accordance with the specifications or with such diligence as to permit delivery on or 
before the delivery date. 

9. The vendor agrees to deliver the items to the supplied hereunder free and clear of all liens, 
encumbrances, and claims. 

10. If any of the goods covered under this purchase order are found to be defective in material or 
workmanship, or otherwise not in conformity with the requirements of this order, the Owner, in 
addition to the other rights which it may have under warranty or otherwise, shall have the right to 
reject the same or require that such articles or materials be corrected or replaced promptly with 
satisfactory materials or workmanship. 

11. By acknowledging receipt of this order, by performing the designated work or any       
Portion thereof, or by shipping the designated goods, the vendor agrees to the terms and conditions 
outlined. 

12. This purchase order shall be governed in all respects by the laws of the Commonwealth of  Kentucky. 
13. In the even the quantities of materials supplied via this purchase order are insufficient to complete the 

work, the GC, CM or QP shall, at no expense to the Owner, provide such materials as necessary to 
complete the work. 

14. In the event that at the completion of the work the vendor has not submitted invoices totaling the 
value of this purchase order, this purchase order shall be considered complete and closed.     
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SECTION 00 60 20 - SUPPLEMENTARY CONDITIONS

PART 1 - GENERAL

1.1 SCOPE

A. The following supplements modify, change, delete from or add to AIA Document 
A101™-2007, Standard Form of Agreement Between Owner and Contractor where 
the basis of payment is a Stipulated Sum - KDE Version, and AIA Document A201™-
2007, General Conditions of the Contract for Construction – KDE Version.  Where 
any article of these documents is modified or any paragraph, subparagraph or clause 
thereof is modified or deleted by these Supplementary Conditions, the unaltered 
provisions of that Article, paragraph, subparagraph or clause shall remain in effect.

1.2 SUPPLEMENTS TO STANDARD FORM OF AGREEMENT

A. The following information will be inserted into the referenced Articles prior to 
execution of the Agreement:

3.1 The date of commencement will be fixed in a notice to proceed.

3.3 The Contractor shall achieve Substantial Completion of the entire Work not 
later than Two Hundred and Forty Days (240) days from the date of 
commencement,……...

Liquidated Damages amount to be inserted shall be; Five Hundred Dollars 
($500.00) per calendar day.

5.1.3 ...not later than the fifteenth (15th) day of the month..., ...Contractor not later 
than the fifteenth (15th) day of the following month.    ...Owner not later than 
forty-five (45) days after the Architect……..

5.1.6.1 …...retainage of ten percent (10%).

5.1.6.2 …...retainage of ten percent (10%);

1.3 SUPPLEMENTS TO GENERAL CONDITIONS

A. Article 1.  Add the following:

1.1.9 A Material Supplier (Supplier) is a person or organization who has a direct 
Purchase Order responsibility to the Owner.  A Material Supplier can not be 
an installing contractor.

B. Article 2.  Replace paragraph 2.2.5 with the following;

2.2.5 Contractor will be furnished, free of charge, 6 sets of plans and 
specifications for execution of the work. The contractor shall pay for any 
additional sets.  The successful contractor shall be responsible for the pick-
up and delivery of all plans including any additional shipping and handling 
costs.
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C. Article 3.  Add the following:

3.4.3.1 Any person conducting themselves in an inappropriate manner will be 
removed from the jobsite at the request of the Owner, Architect or General 
Contractor.  All on-site construction personnel shall wear identification 
during times when school is in session.  Contractor shall maintain a sign-in 
log for all workers and visitors to the site during times when school is in 
session.

3.4.3.2 There will be no loitering by any employees on school property before or 
after normal working hours.  Shirts will be worn at all times.  Alcohol, 
smoking, illegal drugs, firearms, fraternizing with students and staff are all 
prohibited.  Persons convicted of felony sex crimes will be prohibited from 
working on this construction site, consistent with the intent of KRS 160.380, 
Subsection (3).

In accordance with state regulation KRS 160.380, any contractor and its 
employees must submit, to the Owner, state and FBI fingerprint background 
checks and a Cabinet for Health and Family Services child abuse and 
neglect (CAN) central registry report in order to perform work at a school 
site when students are present.  Submit background checks and CHFS CAN 
letter that are less than 6 months old.  Submit documents prior to performing 
work on the site.

3.4.4 Material Supplier assumes all responsibility for materials until delivery is 
accepted by the Contractor.  The designated Contractor or Subcontractor 
responsible for installation of Purchase Order material or equipment is to 
supervise and accept delivery, unload, handle, store, layout and install the 
items.

3.4.4.1 Upon delivery, the designated Contractor is to verify product suitability, 
quantity, quality and condition as soon as it can be ascertained and shall 
accept care, custody and control responsibility as if it were his own 
purchase.  Any damage or loss after delivery will be the responsibility of the 
responsible Contractor or Subcontractor.

3.5.1 Material Supplier will guarantee all materials furnished under a purchase 
order to be in accordance with the requirements of the contract documents.  
This guarantee shall extend through the construction period and one (1) 
year from the date of Substantial Completion, upon final acceptance by the 
Owner of the Work.  The Contractor shall also guarantee and warrant to the 
Owner that all materials to be purchased directly by the Owner by Purchase 
Order shall fully conform to the requirements of the Contract Documents.

3.6.1. Kentucky Sales Tax does not apply to materials purchased directly by the 
Owner with an approved Purchase Order in accordance with KRS 139.495 
(1) after appropriate Advertisement for Bids.

D. Article 7.  Add the following:

7.1.3.1 The Contractor and Subcontractors shall use the same rates for calculating 
labor costs for either increases or decreases in the scope of work.
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7.1.3.2 No restocking charges shall apply to commodity materials such as lumber, 
piping, wire, gypsum board, etc, unless such materials have been delivered 
to the job site, in which case restocking shall be limited to the actual cost of 
return shipping and handling.

E. Article 9.  Add the following:

9.2.1 The Schedule of Values shall at a minimum be broken down to reflect work 
by each specification section.  The scheduled values for each line item shall 
accurately reflect the sub-contractor’s value of work for each specification 
section and shall not include any mark-up by the General Contractor.  The 
Architect may verify the scheduled values directly with any sub-contractor.

9.3.1.3 The Contractor and Sub-Contractors shall submit with each Application for 
Payment a Purchase Order Payment Authorization, authorizing the Owner 
to make payment for materials being supplied via a Purchase Order.  The 
Contractor and/or Sub-Contractors shall assemble and attach to the 
Purchase Order Payment Authorization, original invoices for materials that 
are to be incorporated in the work.  Invoiced materials must either be at the 
job site at the time of invoice, or, if properly stored off-site, invoices must be 
accompanied by a properly executed certificate of insurance as required by 
Article 11.3.1.4 of the General Conditions.  Each invoice must indicate the 
purchase order number, and include only charges for materials 
incorporated into the Work.  Invoices that include items such as tools, sales 
tax, finance charges, deposits, etc. will be rejected and returned to the 
contractor.  Invoices submitted directly to the Owner will be rejected and 
returned to the contractor.

9.3.1.3.1 Interest/Finance charges by a Material Supplier, due to the Contractor’s 
approval of a partial payment of a submitted invoice, shall be the 
responsibility of the Contractor.

9.3.1.3.2 In the event that at the completion of the Work the contractor has not 
submitted invoices totaling the value of any individual purchase order, that 
purchase order shall be considered complete and closed.  NO 
ADJUSTMENT WILL BE MADE TO THE CONTRACTOR’S CONTRACT.

9.3.1.4 Applications for Payment shall be made with AIA Document G702, 
Application and Certificate for Payment, and AIA Document G703, 
Continuation Sheet for G702.

9.10.2.1 Documents referenced in items (1), (4) and (5) of 9.10.2 shall be; (1), AIA 
Document G706, Affidavit of Payment of Debts and Claims; (4), AIA 
Document G707, Consent of Surety to Final Payment; (5), AIA Document 
G706A, Affidavit of Release of Liens.

F. Article 11.  Revise the following:

11.3.1 Revise the first sentence as follows: Delete "Unless otherwise provided, the 
Owner" and substitute therefor "The Contractor". Revise "the jurisdiction in 
which the project is located" to "the Commonwealth of Kentucky". Add the 
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following sentences: "The form of policy for this coverage shall be 
Completed Value. If the Owner is damaged by the failure of the Contractor 
to maintain such insurance, then the Contractor shall bear all reasonable 
costs properly attributable thereto."

11.3.1.2 Delete Subparagraph 11.3.1.2.

11.3.1.3 Delete Subparagraph 11.3.1.3.

11.3.4 Delete Subparagraph 11.3.4.

11.3.6 Delete Subparagraph 11.3.6 and substitute therefor the following: "Before 
an exposure to loss may occur, the Contractor shall file with the Owner two 
certified copies of the policy or policies providing this Property Insurance 
coverage, each containing those endorsements specifically related to the 
Project. Each policy shall contain a provision that the policy will not be 
cancelled or allowed to expire until at least 30 days prior written notice has 
been given to the Owner."

11.3.7 Modify Subparagraph 11.3.7 by substituting "Contractor" for "Owner" at the 
end of the first sentence."

11.3.8 Modify Subparagraph 11.3.8 by substituting "Contractor" for "Owner" as 
fiduciary; except that at the first reference to "Owner" in the first sentence, 
the word "this" shall be substituted for "Owner's".

11.3.9 Delete Subparagraph 11.3.9 and substitute therefor the following: “If 
required in writing by a party in interest, the Contractor as fiduciary shall, 
upon occurrence of an insured loss, give bond for proper performance of the 
Contractor’s duties.  The cost of required bonds shall be charged against 
proceeds received as fiduciary.  The Contractor shall deposit in a separate 
account proceeds so received, which the Contractor shall distribute in 
accordance with such agreement as the parties in interest may reach, or as 
determined in accordance with the method of binding dispute resolution 
selected in the Agreement between the Owner and Contractor.  If after such 
loss no other special agreement is made and unless the Owner terminates 
the Contract for convenience, replacement of damaged property shall be 
performed by the Contractor after notification of a Change in the Work in 
accordance with Article 7.”

11.3.10 Delete Subparagraph 11.3.10 and substitute therefor the following: “The 
Contractor as fiduciary shall have power to adjust and settle a loss with 
insurers unless one of the parties in interest shall object in writing within five 
days after occurrence of loss to the Contractor’s exercise of this power; if 
such objection is made, the dispute shall be resolved in the manner selected 
by the Owner and Contractor as the method of binding dispute resolution in 
the Agreement.  If the Owner and Contractor have selected arbitration as 
the method of binding dispute resolution, the Contractor as fiduciary shall 
make settlement with insurers or, in the case of a dispute over distribution of 
insurance proceeds, in accordance with the directions of the arbitrators.”
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G. Article 13.  Add the following:

13.1.2 The Kentucky Fairness in Construction Act, KRS 371.400 to 371.990, 
applies to this construction contract, and where there is a conflict between 
the terms and conditions of these contract documents and the provisions of 
the Kentucky Fairness in Construction Act, the latter shall prevail.

13.1.3 Within 10 days after award of contract and as required by KRS 45A.343, 
Section (2)(a), each Contractor and all Subcontractors performing work 
under the contract shall in writing to the Owner reveal any final 
determination of a violation by the Contractor or Subcontractor within the 
previous 5 year period pursuant to KRS Chapters 136, 139, 141, 337, 338, 
341, and 342 that apply to the Contractor or Subcontractor. As required by 
KRS 45A.343, Section (2)(b), Contractors and Subcontractors performing 
work under the contract shall be in continuous compliance with the 
provisions of KRS Chapters 136, 139, 141, 337, 338, 341, and 342 that 
apply to the Contractor or Subcontractor for the duration of the contract.

H. Article 15.  Add the following:

15.1.5.3 For the purposes of this contract, “abnormal” weather conditions shall be 
defined as such: Abnormal weather days shall be based on the National 
Oceanic and Atmospheric Administration (NOAA) Climatography ten-year 
average for the station located in Junction City, Kentucky.  The Mean 
Number of Days of Daily Precipitation >= 0.01 will determine the baseline for 
anticipated monthly adverse weather conditions.  Upon commencement of 
Work, the Contractor shall record the occurrence of actual adverse weather 
and the impact on scheduled work.  The number of actual adverse weather 
days shall be calculated chronologically from the first to the last day of each 
month, and recorded as full days.  The number of actual adverse weather 
days greater than the anticipated adverse weather days shall determine the 
number of “abnormal” weather days for the purposes of any contract 
extensions.

15.1.5.4 No consideration shall be given to claims for “abnormal” weather conditions 
once the Work is under roof and exterior openings can be closed or sealed 
by temporary means; or scheduled work is able to be performed.

PART 2 – PRODUCTS (Not Used)

PART 3 – EXECUTION (Not Used)

END OF SECTION  00 60 20
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SECTION 00 80 00 – AFFIDAVIT OF ASSURANCES

PART 1 - GENERAL

1.1 SCOPE

A. The Contractor shall complete the Affidavit of Assurances, following this Section, 
and submit the completed document to the Division of Building Codes 
Enforcement.  Submittal shall be completed within 10 days of receipt of the 
executed Contract.

B. The form may be obtained and downloaded at the following website: 

1. dhbc.ky.gov/bce/bc/Pages/forms/aspx

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 00 80 00



 



HBC 50-11, KRS 198B.060(10)
ORIG 09/05, REV

Environmental and Public Protection Cabinet
Office of Housing, Buildings and Construction

Division of Building Codes Enforcement
101 Sea Hero Rd

Frankfort, KY  40601

Case Number:  ____________________________
Project Name:  ____________________________
City/County:     ____________________________

AFFIDAVIT OF ASSURANCES
PURSUANT OF KRS 198B.060(10)

Comes the Applicant, (Please Print Name) _________________________________________ and 

states pursuant to KRS 198B.060(10), that all contractors and subcontractors employed or that will be 

employed on any activity under the above referenced project shall be in compliance with the 

Commonwealth of Kentucky requirements for Workers’ Compensation Insurance (according to KRS 

Chapter 342) and Unemployment Insurance (according to KRS Chapter 341).

This the _______ day of ____________, 20____.

__________________________________________
CONTRACTOR, OWNER OR OWNER’S AGENT

   The foregoing Affidavit of Assurance was acknowledged and sworn to before me by 

________________________, Applicant, on this the _____ day of __________, 20____.

______________________________________
NOTARY PUBLIC
KENTUCKY STATE AT LARGE

MY COMMISSION EXPIRES _____________, 20__.

Note:  This Affidavit of Assurances shall be submitted for any project under State jurisdiction and where there is no 
local building official.  Persons claiming exemption to the Workers’ Compensation Laws should file a Waiver with the 
Kentucky Department of Workers’ Claims, Division of Security & Compliance, 657 1270 Louisville Road, Frankfort, 
Kentucky 40601. (800/554-8601).
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SECTION 011000 - SUMMARY

1.1 SUMMARY

A. Section Includes:

1. Project information.
2. Digital Project Management Procedures
3. Work covered by Contract Documents.
4. Phased construction.
5. Work by Owner.
6. Owner-furnished products.
7. Access to site.
8. Work restrictions.
9. Specification and Drawing conventions.

B. Related Requirements:

1. Section 015000 "Temporary Facilities and Controls" for limitations and 
procedures governing temporary use of Owner's facilities.

1.2 PROJECT INFORMATION

A. Project Identification: New Bus Garage - Washington County Schools.

1. Project Location: Industry Drive, Springfield, KY   40069.

B. Owner: Washington County Board of Education.

1.3 DIGITAL PROJECT MANAGEMENT PROCEDURES

A. Web-Based Project Site: The Contractor shall include the cost of providing a web-based project 

site for purposes of hosting and managing project communication and documentation.  Upon 

establishment of the site, all administrative rights shall be turned over to the Architect. The 

selected site provider shall be eCommunication by Lynn Imaging (www.lynnimaging.com). 

Architect will determine when to terminate the service for the project.

1. Web-based Project site includes, at a minimum, the following features:

a. Compilation of Project data, including Contractor, subcontractors, Architect, 

architect's consultants, Owner, and other entities involved in Project. Include 

names of individuals and contact information.

b. Access control for each entity for each workflow process, to determine entity's 

digital rights to create, modify, view, and print documents.

c. Document workflow planning, allowing customization of workflow between 

project entities.

http://www.lynnimaging.com/
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d. Creation, logging, tracking, and notification for Project communications required 

in other Specification Sections, including, but not limited to, RFIs, submittals, 

Minor Changes in the Work, Construction Change Directives, and Change Orders.

e. Track status of each Project communication in real time, and log time and date 

when responses are provided.

f. Procedures for handling PDFs or similar file formats, allowing markups by each 

entity. Provide security features to lock markups against changes once submitted.

g. Processing and tracking of payment applications.

h. Processing and tracking of contract modifications.

i. Creating and distributing meeting minutes.

j. Document management for Drawings, Specifications, and coordination drawings, 

including revision control.

k. Management of construction progress photographs.

l. Mobile device compatibility, including smartphones and tablets.

m. Archiving Functions.

2. Training: Site host shall provide one, 1-hour, web-based training session available to all 

project participants. Additional training shall be the responsibility of the requesting 

entity.

3. Project Closeout: At completion of Project, site host shall provide (4) four complete 

copies of the “Project Website” files in pdf format or format acceptable to the Architect. 

Provide data in locked format to prevent further changes.

B. PDF Document Preparation: Where PDFs are required to be submitted to Architect, prepare as 

follows:

1. Assemble complete submittal package into a single indexed file incorporating submittal 

requirements of a single Specification Section and transmittal form with links enabling 

navigation to each item.

2. Name file with submittal number or other unique identifier, including revision identifier.

3. Certifications: Where digitally submitted certificates and certifications are required, 

provide a digital signature with digital certificate where indicated.

1.4 WORK COVERED BY CONTRACT DOCUMENTS

A. The Work of Project is defined by the Contract Documents and consists of the 
following:

New three bay bus garage, Storage classification for occupancy and 5B 
construction type, and on a new site with a Pre-engineering metal building 
approximately 5,800 sq. ft. and other Work indicated in the Contract Documents.

B. Type of Contract:

1. Project will be constructed under a single prime contract.
2. Project will be constructed under a single prime contract, with purchases of 

designated materials by the Owner.  Contractor will designate materials for 
purchase by Owner, and will be responsible for receiving, storing and installation.  
See Division 00 Sections, “Instructions to Bidders”, “Direct Material Purchases by 
Owner”, and General and Supplemental Conditions.
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1.5 WORK BY OWNER

A. General: Cooperate fully with Owner so work may be carried out smoothly, without 
interfering with or delaying work under this Contract or work by Owner. Coordinate the 
Work of this Contract with work performed by Owner.

B. Preceding Work: Owner will perform the following construction operations at Project 
site. Those operations are scheduled to be substantially complete before work under 
this Contract begins.

1. None.

C. Concurrent Work: Owner will perform the following construction operations at Project 
site. Those operations will be conducted simultaneously with Work under this Contract.

1. None.

D. Subsequent Work: Owner will perform the following additional work at site after 
Substantial Completion. Completion of that work will depend on successful completion 
of preparatory Work under this Contract.

1. None.

1.6 OWNER-FURNISHED PRODUCTS

A. Owner will furnish products indicated. The Work includes receiving, unloading, 
handling, storing, protecting, and installing Owner-furnished products.

B. Owner-Furnished Products:

1. None

1.7 ACCESS TO SITE

A. General: Contractor shall have full use of Project site for construction operations during 
construction period. Contractor's use of Project site is limited only by Owner's right to 
perform work or to retain other contractors on portions of Project.

B. General: Contractor shall have limited use of Project site for construction operations as 
indicated on Drawings by the Contract limits and as indicated by requirements of this 
Section.

C. Use of Site: Limit use of Project site to areas within the Contract limits indicated. Do not 
disturb portions of Project site beyond areas in which the Work is indicated.

D. Condition of Existing Grounds: Maintain portions of existing grounds, landscaping, and 
hardscaping affected by construction operations throughout construction period. Repair 
damage caused by construction operations.
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1.8 WORK RESTRICTIONS

A. Work Restrictions, General: Comply with restrictions on construction operations.

1. Comply with limitations on use of public streets and with other requirements of 
authorities having jurisdiction.

B. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by 
Owner or others unless permitted under the following conditions and then only after 
providing temporary utility services according to requirements indicated:

1. Notify Architect not less than two days in advance of proposed utility 
interruptions.

C. Restricted Substances: Use of tobacco products and other controlled substances on 
Project site is not permitted.

D. Employee Screening: Comply with Owner's requirements for background screening of 
Contractor personnel working on Project site.

1. Maintain list of approved screened personnel with Owner's representative.

1.9 SPECIFICATION AND DRAWING CONVENTIONS

A. Specification Content: The Specifications use certain conventions for the style of 
language and the intended meaning of certain terms, words, and phrases when used in 
particular situations. These conventions are as follows:

1. Imperative mood and streamlined language are generally used in the 
Specifications. The words "shall," "shall be," or "shall comply with," depending on 
the context, are implied where a colon (:) is used within a sentence or phrase.

2. Specification requirements are to be performed by Contractor unless specifically 
stated otherwise.

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to 
the Work of all Sections in the Specifications.

C. Drawing Coordination: Requirements for materials and products identified on Drawings 
are described in detail in the Specifications. One or more of the following are used on 
Drawings to identify materials and products:

1. Terminology: Materials and products are identified by the typical generic terms 
used in the individual Specifications Sections.

2. Abbreviations: Materials and products are identified by abbreviations published 
as part of the U.S. National CAD Standard and scheduled on Drawings.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000
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SECTION 012300 - ALTERNATES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for alternates.

1.2 DEFINITIONS

A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work 
defined in the bidding requirements that may be added to or deducted from the base 
bid amount if the Owner decides to accept a corresponding change either in the 
amount of construction to be completed or in the products, materials, equipment, 
systems, or installation methods described in the Contract Documents.

1. Alternates described in this Section are part of the Work only if enumerated in the 
Agreement.

2. The cost or credit for each alternate is the net addition to or deduction from the 
Contract Sum to incorporate alternates into the Work. No other adjustments are 
made to the Contract Sum.

1.3 PROCEDURES

A. Coordination: Revise or adjust affected adjacent work as necessary to completely 
integrate work of the alternate into Project.

1. Include as part of each alternate, miscellaneous devices, accessory objects, and 
similar items incidental to or required for a complete installation whether or not 
indicated as part of alternate.

B. Execute accepted alternates under the same conditions as other work of the Contract.

C. Schedule: A schedule of alternates is included at the end of this Section. Specification 
Sections referenced in schedule contain requirements for materials necessary to 
achieve the work described under each alternate.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 SCHEDULE OF ALTERNATES

A. Alternate No. One shall consist of all work needed to complete the entrance drive in the 
right-of way from Industry Drive to the property line.

B. Alternate No. Two shall consist of all work associated with the furnishing and 
installation of the Pre-Engineered Canopy at the fuel pump island. This alternate 
includes the concrete foundation, lighting and complete canopy structure and finishes 
including all materials and labor.

C. Alternate No. Three shall consist of all work associated with the furnishing and 
installation of the Dispensers to have a complete fuel management system. All 
associated control and power wiring, software, and owner training for complete Fuel 
Management system. Fuel System storage tanks installation including foundations

D. Alternate No. Four shall consist of furnishing the UL-142 fuel tanks; one 2,000 gallons, 
and one 10,000 gallons.

E. Alternate No. 5 shall consist of asphalt pavement in bus parking lot as identified in the 
drawings.

F. Alternate No. 6 shall consist of furnishing and setting up the Tire Changer and Tire 
Balancer.

G. Alternate No. 7 shall consist of furnishing and installing the Vehicle Exhaust System.

H. Alternate No. 8 shall consist of furnishing and installing the Used Oil Heater. 

I. Alternate No. 9 shall consist of furnishing and setting up the Parts washer and Mobile 
Hot Water Pressure Washer.

J. Alternate No. 10 shall consist of Site Clearing as identified in the drawings.  

END OF SECTION 012300
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CONTRACTOR'S PURCHASE ORDER PAYMENT AUTHORIZATION  01 29 10-1

Contractor's Purchase Order Payment Authorization

RE: New Bus Garage - Washington County
Purchase Order No.

(The Contractor shall review invoices to insure items such as tools, finance charges, and sales tax are not included in
the invoice amount.  The original invoices are to be assembled and attached to this authorization form and submitted to
the Architect along with Pay Application and Sub-Contractors Purchase Order Payment Authorizations.)

has received materials in substiantial compliance with the 
(General Contractor)

contract documents for the above referenced project and hereby authorizes payment of the amounts shown as 
authorized for the following invoices attached hereto:

Invoice Number Invoice Amount Authorized Payment

$0.00

Printed Name & Title

Signature Date
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SUB CONTRACTOR'S PURCHASE ORDER PAYMENT AUTHORIZATION  01 29 20-1

Sub-Contractor's Purchase Order Payment Authorization

RE: New Bus Garage - Washington County
Purchase Order No.

(Each sub-contractor shall review invoices to insure items such as tools, fianance charges, and sales tax are not
included in the invoice amount.  The original invoices are to be assembled and attached to this authorization form and
submitted to the General Contractor.)

has received materials in substiantial compliance with the contract documents
(Sub-Contractor)

for the above referenced project and hereby authorizes
(General Contractor)

to submit for payment the amounts shown as Authorized for the following invoices attached hereto:

Invoice Number Invoice Amount Authorized Payment

$0.00

Printed Name & Title

Signature Date
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SECTION 01 40 00 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for quality assurance and 
quality control.

B. Testing and inspection services are required to verify compliance with requirements 
specified or indicated. These services do not relieve Contractor of responsibility for 
compliance with the Contract Document requirements.

1. Specific quality-assurance and quality-control requirements for individual work 
results are specified in their respective Specification Sections. Requirements in 
individual Sections may also cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other 
quality-assurance and quality-control procedures that facilitate compliance with 
the Contract Document requirements.

3. Requirements for Contractor to provide quality-assurance and quality-control 
services required by Architect, Owner or authorities having jurisdiction are not 
limited by provisions of this Section.

4. Specific test and inspection requirements are not specified in this Section.

1.2 DEFINITIONS

A. Experienced: When used with an entity or individual, "experienced" unless otherwise 
further described means having successfully completed a minimum of five previous 
projects similar in nature, size, and extent to this Project; being familiar with special 
requirements indicated; and having complied with requirements of authorities having 
jurisdiction.

B. Field Quality-Control Tests: Tests and inspections that are performed on-site for 
installation of the Work and for completed Work.

C. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction 
operation, including installation, erection, application, assembly, and similar operations.

1. Use of trade-specific terminology in referring to a trade or entity does not require 
that certain construction activities be performed by accredited or unionized 
individuals, or that requirements specified apply exclusively to specific trade(s).

D. Preconstruction Testing: Tests and inspections performed specifically for Project 
before products and materials are incorporated into the Work, to verify performance or 
compliance with specified criteria.
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E. Product Tests: Tests and inspections that are performed by a nationally recognized 
testing laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited 
according to NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or 
by a testing agency qualified to conduct product testing and acceptable to authorities 
having jurisdiction, to establish product performance and compliance with specified 
requirements.

F. Source Quality-Control Tests: Tests and inspections that are performed at the source; 
for example, plant, mill, factory, or shop.

G. Testing Agency: An entity engaged to perform specific tests, inspections, or both. 
Testing laboratory shall mean the same as testing agency.

H. Quality-Assurance Services: Activities, actions, and procedures performed before and 
during execution of the Work to guard against defects and deficiencies and 
substantiate that proposed construction will comply with requirements.

I. Quality-Control Services: Tests, inspections, procedures, and related actions during 
and after execution of the Work to evaluate that actual products incorporated into the 
Work and completed construction comply with requirements. Contractor's quality-
control services do not include contract administration activities performed by Architect.

1.3 DELEGATED-DESIGN SERVICES

A. Performance and Design Criteria: Where professional design services or certifications 
by a design professional are specifically required of Contractor by the Contract 
Documents, provide products and systems complying with specific performance and 
design criteria indicated.

1. If criteria indicated are not sufficient to perform services or certification required, 
submit a written request for additional information to Architect.

1.4 CONFLICTING REQUIREMENTS

A. Conflicting Standards and Other Requirements: If compliance with two or more 
standards or requirements are specified and the standards or requirements establish 
different or conflicting requirements for minimum quantities or quality levels, comply 
with the most stringent requirement. Refer conflicting requirements that are different, 
but apparently equal, to Architect for direction before proceeding.

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified 
shall be the minimum provided or performed. The actual installation may comply 
exactly with the minimum quantity or quality specified, or it may exceed the minimum 
within reasonable limits. To comply with these requirements, indicated numeric values 
are minimum or maximum, as appropriate, for the context of requirements. Refer 
uncertainties to Architect for a decision before proceeding.
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1.5 ACTION SUBMITTALS

A. Delegated-Design Services Submittal: In addition to Shop Drawings, Product Data, and 
other required submittals, submit a statement signed and sealed by the responsible 
design professional, for each product and system specifically assigned to Contractor to 
be designed or certified by a design professional, indicating that the products and 
systems are in compliance with performance and design criteria indicated. Include list 
of codes, loads, and other factors used in performing these services.

1.6 INFORMATIONAL SUBMITTALS

A. Contractor's Statement of Responsibility: When required by authorities having 
jurisdiction, submit copy of written statement of responsibility submitted to authorities 
having jurisdiction before starting work on the following systems:

1. Seismic-force-resisting system, designated seismic system, or component listed 
in the Statement of Special Inspections.

2. Main wind-force-resisting system or a wind-resisting component listed in the 
Statement of Special Inspections.

B. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" 
Article to demonstrate their capabilities and experience. Include proof of qualifications 
in the form of a recent report on the inspection of the testing agency by a recognized 
authority.

C. Schedule of Tests and Inspections: Prepare in tabular form and include the following:

1. Specification Section number and title.
2. Entity responsible for performing tests and inspections.
3. Description of test and inspection.
4. Identification of applicable standards.
5. Identification of test and inspection methods.
6. Number of tests and inspections required.
7. Time schedule or time span for tests and inspections.
8. Requirements for obtaining samples.
9. Unique characteristics of each quality-control service.

D. Reports: Prepare and submit certified written reports and documents as specified.

E. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, 
licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, 
receipts for fee payments, judgments, correspondence, records, and similar documents 
established for compliance with standards and regulations bearing on performance of 
the Work.

1.7 REPORTS AND DOCUMENTS

A. Test and Inspection Reports: Prepare and submit certified written reports specified in 
other Sections. Include the following:
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1. Date of issue.
2. Project title and number.
3. Name, address, telephone number, and email address of testing agency.
4. Dates and locations of samples and tests or inspections.
5. Names of individuals making tests and inspections.
6. Description of the Work and test and inspection method.
7. Identification of product and Specification Section.
8. Complete test or inspection data.
9. Test and inspection results and an interpretation of test results.
10. Record of temperature and weather conditions at time of sample taking and 

testing and inspection.
11. Comments or professional opinion on whether tested or inspected Work complies 

with the Contract Document requirements.
12. Name and signature of laboratory inspector.
13. Recommendations on retesting and reinspecting.

B. Manufacturer's Technical Representative's Field Reports: Prepare written information 
documenting manufacturer's technical representative's tests and inspections specified 
in other Sections. Include the following:

1. Name, address, telephone number, and email address of technical 
representative making report.

2. Statement on condition of substrates and their acceptability for installation of 
product.

3. Statement that products at Project site comply with requirements.
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken.
5. Results of operational and other tests and a statement of whether observed 

performance complies with requirements.
6. Statement whether conditions, products, and installation will affect warranty.
7. Other required items indicated in individual Specification Sections.

C. Factory-Authorized Service Representative's Reports: Prepare written information 
documenting manufacturer's factory-authorized service representative's tests and 
inspections specified in other Sections. Include the following:

1. Name, address, telephone number, and email address of factory-authorized 
service representative making report.

2. Statement that equipment complies with requirements.
3. Results of operational and other tests and a statement of whether observed 

performance complies with requirements.
4. Statement whether conditions, products, and installation will affect warranty.
5. Other required items indicated in individual Specification Sections.

1.8 QUALITY ASSURANCE

A. General: Qualifications paragraphs in this article establish the minimum qualification 
levels required; individual Specification Sections specify additional requirements.
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B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems 
similar to those indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capacity to produce required units. As 
applicable, procure products from manufacturers able to meet qualification 
requirements, warranty requirements, and technical or factory-authorized service 
representative requirements.

C. Fabricator Qualifications: A firm experienced in producing products similar to those 
indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units.

D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, 
or assembling work similar in material, design, and extent to that indicated for this 
Project, whose work has resulted in construction with a record of successful in-service 
performance.

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated. Engineering services are defined as those 
performed for installations of the system, assembly, or product that are similar in 
material, design, and extent to those indicated for this Project.

F. Specialists: Certain Specification Sections require that specific construction activities 
shall be performed by entities who are recognized experts in those operations. 
Specialists shall satisfy qualification requirements indicated and shall be engaged for 
the activities indicated.

1. Requirements of authorities having jurisdiction shall supersede requirements for 
specialists.

G. Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with 
the experience and capability to conduct testing and inspection indicated, as 
documented according to ASTM E 329 and with additional qualifications specified in 
individual Sections; and, where required by authorities having jurisdiction, that is 
acceptable to authorities.

H. Manufacturer's Technical Representative Qualifications: An authorized representative 
of manufacturer who is trained and approved by manufacturer to observe and inspect 
installation of manufacturer's products that are similar in material, design, and extent to 
those indicated for this Project.

I. Factory-Authorized Service Representative Qualifications: An authorized 
representative of manufacturer who is trained and approved by manufacturer to inspect 
installation of manufacturer's products that are similar in material, design, and extent to 
those indicated for this Project.

J. Preconstruction Testing: Where testing agency is indicated to perform preconstruction 
testing for compliance with specified requirements for performance and test methods, 
comply with the following:

1. Contractor responsibilities include the following:
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a. Provide test specimens representative of proposed products and 
construction.

b. Submit specimens in a timely manner with sufficient time for testing and 
analyzing results to prevent delaying the Work.

c. Provide sizes and configurations of test assemblies, mockups, and 
laboratory mockups to adequately demonstrate capability of products to 
comply with performance requirements.

d. Build site-assembled test assemblies and mockups using installers who will 
perform same tasks for Project.

e. Build laboratory mockups at testing facility using personnel, products, and 
methods of construction indicated for the completed Work.

f. When testing is complete, remove test specimens and test assemblies, and 
mockups, do not reuse products on Project.

2. Testing Agency Responsibilities: Submit a certified written report of each test, 
inspection, and similar quality-assurance service to Architect, with copy to 
Contractor. Interpret tests and inspections and state in each report whether 
tested and inspected work complies with or deviates from the Contract 
Documents.

1.9 QUALITY CONTROL

A. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are 
Contractor's responsibility. Perform additional quality-control activities, whether 
specified or not, to verify and document that the Work complies with requirements.

1. Unless otherwise indicated, provide quality-control services specified and those 
required by authorities having jurisdiction. Perform quality-control services 
required of Contractor by authorities having jurisdiction, whether specified or not.

2. Engage a qualified testing agency to perform quality-control services.

a. Contractor shall not employ same entity engaged by Owner, unless agreed 
to in writing by Owner.

3. Notify testing agencies at least 48 hours in advance of time when Work that 
requires testing or inspection will be performed.

4. Where quality-control services are indicated as Contractor's responsibility, submit 
a certified written report, in duplicate, of each quality-control service.

5. Testing and inspection requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility.

6. Submit additional copies of each written report directly to authorities having 
jurisdiction, when they so direct.

B. Retesting/Reinspecting: Regardless of whether original tests or inspections were 
Contractor's responsibility, provide quality-control services, including retesting and 
reinspecting, for construction that replaced Work that failed to comply with the Contract 
Documents.
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C. Testing Agency Responsibilities: Cooperate with Architect and Contractor in 
performance of duties. Provide qualified personnel to perform required tests and 
inspections.

1. Notify Architect and Contractor promptly of irregularities or deficiencies observed 
in the Work during performance of its services.

2. Determine the locations from which test samples will be taken and in which in-
situ tests are conducted.

3. Conduct and interpret tests and inspections and state in each report whether 
tested and inspected work complies with or deviates from requirements.

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 
quality-control service through Contractor.

5. Do not release, revoke, alter, or increase the Contract Document requirements or 
approve or accept any portion of the Work.

6. Do not perform duties of Contractor.

D. Manufacturer's Field Services: Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, 
including service connections. Report results in writing.

E. Manufacturer's Technical Services: Where indicated, engage a manufacturer's 
technical representative to observe and inspect the Work. Manufacturer's technical 
representative's services include participation in preinstallation conferences, 
examination of substrates and conditions, verification of materials, observation of 
Installer activities, inspection of completed portions of the Work, and submittal of 
written reports.

F. Associated Contractor Services: Cooperate with agencies and representatives 
performing required tests, inspections, and similar quality-control services, and provide 
reasonable auxiliary services as requested. Notify agency sufficiently in advance of 
operations to permit assignment of personnel. Provide the following:

1. Access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Adequate quantities of representative samples of materials that require testing 

and inspection. Assist agency in obtaining samples.
4. Facilities for storage and field curing of test samples.
5. Delivery of samples to testing agencies.
6. Preliminary design mix proposed for use for material mixes that require control by 

testing agency.
7. Security and protection for samples and for testing and inspection equipment at 

Project site.

G. Coordination: Coordinate sequence of activities to accommodate required quality-
assurance and quality-control services with a minimum of delay and to avoid necessity 
of removing and replacing construction to accommodate testing and inspection.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

H. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and 
similar quality-control services required by the Contract Documents. Coordinate and 
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submit concurrently with Contractor's Construction Schedule. Update as the Work 
progresses.

1. Distribution: Distribute schedule to Owner, Architect, testing agencies, and each 
party involved in performance of portions of the Work where tests and 
inspections are required.

1.10 SPECIAL TESTS AND INSPECTIONS

A. Special Tests and Inspections: Owner will engage a qualified testing agency to conduct 
special tests and inspections required by authorities having jurisdiction as the 
responsibility of Owner and as follows:

1. Verifying that manufacturer maintains detailed fabrication and quality-control 
procedures and reviewing the completeness and adequacy of those procedures 
to perform the Work.

2. Notifying Architect and Contractor promptly of irregularities and deficiencies 
observed in the Work during performance of its services.

3. Submitting a certified written report of each test, inspection, and similar quality-
control service to Architect with copy to Contractor and to authorities having 
jurisdiction.

4. Submitting a final report of special tests and inspections at Substantial 
Completion, which includes a list of unresolved deficiencies.

5. Interpreting tests and inspections and stating in each report whether tested and 
inspected work complies with or deviates from the Contract Documents.

6. Retesting and reinspecting corrected work.

B. Refer to Section 014110 “Structural Special Inspections” for additional information. 

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 TEST AND INSPECTION LOG

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the 
following:

1. Date test or inspection was conducted.
2. Description of the Work tested or inspected.
3. Date test or inspection results were transmitted to Architect.
4. Identification of testing agency or special inspector conducting test or inspection.

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access 
to test and inspection log for Architect's reference during normal working hours.

1. Submit log at Project closeout as part of Project Record Documents.
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3.2 REPAIR AND PROTECTION

A. General: On completion of testing, inspection, sample taking, and similar services, 
repair damaged construction and restore substrates and finishes.

1. Provide materials and comply with installation requirements specified in other 
Specification Sections or matching existing substrates and finishes. Restore 
patched areas and extend restoration into adjoining areas with durable seams 
that are as invisible as possible. Comply with the Contract Document 
requirements for cutting and patching in Section 017300 "Execution."

B. Protect construction exposed by or for quality-control service activities.

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services.

END OF SECTION 01 40 00
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SECTION 01 41 10 – STRUCTURAL SPECIAL INSPECTION 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

B. General Conditions of the Construction Contract Inspection of Work / Defective or 
Incomplete Work / Special Inspections shall apply in its entirety to this project. 
Where any conflict exists between this Specification Section and the General 
Conditions, the General Conditions provisions shall supersede in all aspects. 

1.2 SUMMARY 

A. Special Inspections as defined in Section 1704 of The Kentucky Building Code are 
required.  

B. The Risk Category, Seismic Design Category, and Basic Wind Speed for the 
structure are shown in the General Notes section of the structural drawings. 

C. Special inspections per Kentucky Building Code Sections 1704 and 1705 are 
required for the following materials and work: 

1. Inspection of Fabricators per Section 1704.2.5 of the Kentucky Building Code. 
2. Steel Construction per Section 1705.2 of the Kentucky Building Code. 
3. Concrete Construction per Section 1705.3 of the Kentucky Building Code. 
4. Masonry Construction per Section 1705.4 of the Kentucky Building Code. 
5. Prepared Fill per Section 1705.6 of the Kentucky Building Code. 

1.3 SCOPE 

A. The scope of the construction work to be inspected / tested / observed is that 
structural and foundation work shown on the structural construction drawings (S- 
sheets) as well as the following: 

1. Geotechnical fill immediately below and within the footprint of the building 
shown on the structural drawings.   

B. All inspections and tests performed shall be documented by report including, but not 
limited to, inspections for grout and concrete placement, reinforcing inspection, 
curing, fabricators, deck attachment, etc. 

1.4 DEFINITIONS 

A. In accordance with the intent of the Building Code, inspection work specified to be 
“continuous” shall be inspected the full, uninterrupted time that the Contractor is 
performing said construction work.  Work specified to be “periodic” may be 
inspected as convenient to the Inspector, except that all work must be inspected 
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prior to being covered by other work, during the working hours of the Contractor, 
and in a fashion that does not delay the Contractor.  Regardless as to whether 
inspections are performed in “continuous” or “periodic” fashion, 100% of the 
construction work shall be inspected, unless noted otherwise. 

1.5 SELECTION AND PAYMENT 

A. The Inspection Agency shall be retained by the Owner.  Costs for reinspection and 
retesting, should discrepancies be found, will be paid for by the Owner, except 
where rework is due to negligence or omission deemed excessive by the Owner.   

1. In case of excessive rework, such retesting and reinspection shall be paid for 
by the Owner as an additional service of the Inspection Agency, but will be 
backcharged by deductive change order to the Contractor’s contract. 

2. In case of excessive waste/lost time of the Special Inspector due to 
inadequate scheduling by the General Contractor, such time shall be paid for 
by the Owner as an additional service of the Inspection Agency but will be 
backcharged by deductive change order to the Contractor’s contract. 

B. Special Inspections are additional to testing and inspection requirements shown 
elsewhere in the specifications and on the drawings, which is to be paid for by the 
Contractor.  The Contractor shall also pay for additional structural testing and 
inspection required for his convenience.  Inspection work not part of the Structural 
Special Inspections may be performed by an Inspection Agency of the Contractor’s 
choosing, unless noted otherwise.   

1.6 INFORMATIONAL SUBMITTALS 

A. General:  Furnish submittals in quantity, format, and other Conditions of the 
Contract and as specified in Division 1 of the Project Manual.   

B. Fabricator certificate of current good standing with Qualified Certification Program. 

C. Fabricators exempt from special inspection shall submit a Certificate of Compliance 
to the structural engineer of record at the completion of fabrication stating that all 
work was completed in accordance with the approved construction documents. 

1.7 QUALITY ASSURANCE 

A. Qualified Certification Authorities:  Subject to compliance with Kentucky Building 
Code Requirements, Qualified Certification Authorities providing certification which 
may be applicable to Project include: 

1. American Concrete Institute (ACI). 
2. American Institute of Steel Construction (AISC). 
3. American Society of Nondestructive Testing (ASNT). 
4. American Welding Society (AWS). 
5. Cold Formed Steel Engineers Institute (CFSEI). 
6. International Accreditation Service (IAS). 
7. International Code Council (ICC). 
8. National Institute of Certified Engineering Technology (NICET). 
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PART 2 – EXECUTION 

2.1 PROGRESS MEETINGS 

A. The Special Inspector’s designated Project Manager is to attend any pre-
construction meetings which may be conducted at the construction site by the 
Structural Engineer to discuss quality issues. 

B. The Special Inspector’s designated Project Manager is to attend construction 
progress meetings which will be held at the construction site by the Architect, 
Engineer, and General Contractor. 

2.2 CONTRACTOR’S RESPONSIBILITIES 

A. Provide a complete copy all structural shop drawings to the Structural 
Testing/Inspection Agency. 

B. Arrange the preconstruction meeting to discuss quality issues. 

C. Notify the Structural Testing/Inspection Agency sufficiently in advance of operations 
to allow assignment of personnel and scheduling of tests. 

D. Cooperate with Structural Testing/Inspection Agency and provide access, including 
equipment with operator, to work.  Access equipment includes, but is not limited to, 
man lifts, excavation equipment, etc. 

E. Provide samples of materials to be tested in required quantities. 

F. Provide storage space for Structural Testing/Inspection Agency's exclusive use, 
such as for storing and curing concrete testing samples.  If required by Special 
Inspector, General Contractor shall provide cure box with electricity, water, and 
blankets for curing concrete specimens. 

G. Provide labor to assist the Structural Testing/Inspection Agency in performing 
tests/inspections.  Labor includes, but is not limited to, construction of masonry 
prisms, etc. 

H. Construction and work for which Special Inspection is required shall remain 
accessible and exposed for special inspection purposes until the completion of the 
inspections and tests. 

I. All parties who are to receive inspection and testing reports shall maintain an active 
email account to receive reports by.  

J. General Contractor shall create and maintain a discrepancy log on site.  Log shall 
list each discrepancy documented by the Special Inspector; state the date of 
discovery and Special Inspector’s report number; and provide room for the Special 
Inspector to sign and date when said discrepancy is corrected.  No work containing 
discrepancy shall be covered prior to having reinspection and approval by the 
Special Inspector. 
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K. Neither the observation of the Architect/Structural Engineer in the administration of 
the contract, nor tests/inspections by the Testing/Inspection Agency, nor approvals 
by any other person(s) shall relieve the Contractor from his obligation to perform the 
work in accordance with the Contract Documents. 

2.3 SPECIAL INSPECTOR’S RESPONSIBILITIES 

A. Cooperate with the Contractor and provide timely service. 

B. Notify Contractor of minimum advance notice for each type of inspection/test. 

C. Upon arriving at the construction site, sign in and notify the Contractor of presence. 

D. Select the representative samples that are to be tested/inspected. 

E. Perform tests/inspections as outlined in Contract Documents, the applicable codes, 
and as directed by the Structural Engineer. 

F. Keep records of all inspections. 

G. Furnish inspection reports to the Architect, Structural Engineer, and General 
Contractor weekly as construction progresses. 

1. Each report shall include photographs of the project status and the typical 
work inspected and documented in that subject report.  These general 
photographs are in addition to the required photograph at discrepancies. 

H. Inform General Contractor and / or Fabricator of all discrepancies immediately for 
correction. 

1. Document in writing correction of discrepancies. 
2. Highlight discrepancies within the report. 

a. The report shall include a text description of each discrepancy. 
Description shall convey the discrepancy location on the project and the 
issue. 

b. The report shall include a photograph of each discrepancy observed in 
the field and/or in the shop.  Photograph shall be labeled to convey 
location on project and the issue shown.  (Photographs of material 
strength tests for concrete and/or masonry are not required, unless 
otherwise instructed.) 

c. The report shall document the date that each discrepancy was initially 
discovered. 

d. Inspection related discrepancies shall be reinspected by the Special 
Inspector along the course of the project and prior to concealment by 
other work.  Subsequent reports shall document date that prior 
discrepancy was confirmed to be corrected. 

3. If discrepancies are not corrected, the discrepancies shall be brought to the 
attention of the Code Official and the Structural Engineer prior to the 
completion of that phase of the work. 
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I. Leave copies of field notes with the Contractor prior to leaving the construction site.  
Field notes shall include the message given to the Contractor, date, time of 
message, name of Contractor's representative informed, type and location of work 
or materials tested/inspected, whether the work or materials complies with Contract 
Documents and name of the Structural Testing/Inspection Agency's representative. 

J. Immediately notify General Contractor, Architect, and Structural Engineer by 
separate letter if work yet to be inspected is found on site that is either being 
covered by other work or was to receive continuous inspection.   

K. Structural Testing/Inspection Agency shall not alter requirements of Contract 
Documents, approve or reject any portion of the work, or perform duties of the 
Contractor. 

L. Submit a final report of inspections documenting completion of all required Special 
Inspections and correction of any discrepancies noted in inspections to the 
Structural Engineer.  Final report shall be prepared by, sealed, and signed by the 
Special Inspector and shall include a complete list of materials and work inspected 
during the course of the project.  One copy of said report is to be provided to the 
Contractor for his records. 

2.4 INSPECTION OF FABRICATORS 

A. Inspect the fabrication of structural load-bearing members where such work is being 
performed on the premises of the Fabricator’s shop.   

1. Fabricators shall be exempt from special inspection when a Qualified 
Certification Authority has periodically reviewed and approved Fabricator’s 
written procedural and quality control manuals and fabrication practices. 
Subject to compliance with Kentucky Building Code requirements, Qualified 
Certification Authorities providing certification which may be applicable to 
Project include, but are not limited to, the following: 

a. Pre-engineered Metal Building System Fabricators - IAS Inspection 
Programs for Manufacturers of Metal Building Systems, AC472.  

B. Verify that the Fabricator maintains and review for completeness Fabricator’s 
detailed fabrication and quality control procedures which provide a basis for control 
of the workmanship and ability to conform to the approved construction documents 
and reference standards.  Review the procedures for completeness and adequacy 
relative to the code requirements for the fabricator’s scope of work. 

C. Perform special inspections at Fabricator’s shop as outlined in this specification for 
each type of construction. 

2.5 INSPECTION OF STEEL CONSTRUCTION 

A. Provide special inspection of the fabrication of steel structural elements and 
assemblies in accordance with the Inspection of Fabricators. 
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B. Verify that certification numbers on bolt, nut, and washer containers correspond to 
the identification numbers on mill test reports and that manufacturer’s symbol and 
grade markings appear on all bolts and nuts.  Also verify that bolts, nuts, and 
washers are being properly cared for at the site. 

C. Verify that identification markings on structural steel members conform to ASTM 
standards specified on the approved construction documents. 

D. Verify that identification markings on weld filler materials conform to ASTM 
standards specified on the approved construction documents.  Also verify that weld 
filler material is being properly cared for. 

E. Verify that all anchor rods and other embedments which are to support structural 
steel are of proper diameter, grade, type, length, and extent of embedment prior to 
placement of concrete. 

F. Test and inspect high-strength bolted connections according to RCSC’s 
“Specification for Structural Joints Using ASTM A325 or A490 Bolts.” 

1. Verify that fasteners are of correct grade, type, diameter, length, and shear 
plane locations for the joint detail. 

2. Verify that connecting elements meet requirements for faying surface and hole 
preparation. 

3. Provide pre-installation verification testing of fastener assemblies and 
methods.   

a. Utilize a tension calibrator to confirm the suitability of the complete 
fastener assembly for pretensioned installation and confirm the 
procedure and proper use by the bolting crew of the pretensioning 
method to be used. 

b. Ensure that joint plies are brought to snug-tight condition prior to 
pretensioning operation.   

c. Confirm fastener component is not turned by the wrench preventing 
rotation.   

d. Confirm that fasteners are pretensioned progressing systematically from 
the most rigid part towards the free edges. 

4. Verify that fastener assemblies with required washers are placed in all holes 
and are positioned as required.  

a. Verify that direct-tension indicator gaps comply with ASTM F 959, Table 
2. 

b. Verify that twist-off-type tension-control assemblies have been properly 
tightened. 

5. Perform periodic inspection of bearing type connections. 
6. Perform continuous inspection of slip-critical type connections. 

G. Inspect and test welds during fabrication (where applicable) and erection of 
structural steel, steel deck, and studs/anchors as follows: 
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1. Certify welders and conduct inspections and tests as required.  Record types 
and locations of defects found in work.  Record work required and performed 
to correct deficiencies. 

a. Confirm that welding procedure specifications are available. 
b. Confirm that contractor has instituted a Welder Identification System. 

2. Periodically inspect weld procedures and welders according to the 
requirements of AWS D1.1 and AISC 360. 

a. Confirm that there is no welding over cracked tack welds. 
b. Confirm that environmental conditions are being properly considered 

(wind speed, precipitation, and temperature). 
c. Confirm that welding procedure specifications are being followed 

(equipment settings, travel speed, material useage, shielding type and 
flow rate, preheating requirements, maintenance of interpass 
temperature, and proper welder positioning). 

d. Confirm welding techniques (interpass and final cleaning, each pass 
within profile limitations, and that each pass meets quality 
requirements). 

3. Use non-destructive testing according to AWS D1.1-2000, Section 6.11, on all 
welds that appear to have excessive inclusions, porosities, cracks, and 
incomplete penetrations as described by AWS D1.1-2000, or have the 
questionable weld removed and rewelded. 

4. Perform continuous observation on the first two welds installed by each welder 
and subsequent non-destructive testing according to AWS D1.1-2000, Section 
6.11, on all (100%) complete penetration and/or partial penetration groove 
welds and on all splices of main members where those splices are required. 

a. Confirm joint preparation. 
b. Confirm dimensions (alignment, root opening, root face, and bevel). 
c. Confirm cleanliness of welds and base material (condition of steel 

surfaces). 
d. Confirm tacking (tack weld quality and location). 
e. Confirm backing type and fit (as applicable) and removal subsequent to 

weld placement. 
f. Perform Ultrasonic Testing in accordance with AWS D.1.1. 

5. Perform continuous inspection according to AWS D1.1-2000, Section 6.9 
(visual inspection) on all multi-pass fillet welds and on all single-pass fillet 
welds larger than 5/16”.  

a. Confirm dimensions (alignment, gaps at root, root size, length), spacing, 
orientation, and locations. 

b. Confirm cleanliness of welds and base material (condition of steel 
surfaces). 

c. Confirm tacking (tack weld quality and location). 
d. Confirm visual acceptance criteria (crack prohibition, weld/base fusion, 

crater cross section, weld profiles, weld size, undercut, and porosity). 
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6. Perform periodic inspection according to AWS D1.1-2000, Section 6.9 (visual 
inspection) on all single-pass fillet welds smaller than 5/16” and on all floor, 
form, and roof deck welds. 

a. Confirm dimensions (alignment, gaps at root, root size, length), spacing, 
orientation, and locations. 

b. Confirm cleanliness of welds and base material (condition of steel 
surfaces). 

c. Confirm tacking (tack weld quality and location). 
d. Confirm visual acceptance criteria (crack prohibition, weld/base fusion, 

crater cross section, weld profiles, weld size, undercut, and porosity). 

7. Observe and document repair activities. 

H. Inspect all steel frame connection details for compliance with approved construction 
documents and approved steel erection shop drawings. 

1. Verify completeness and construction of all bracing, stiffening, and 
connections. 

2. Verify location, completeness, accuracy, and joint details of all members. 

2.6 INSPECTION OF CONCRETE CONSTRUCTION 

A. Provide special inspection of the fabrication of concrete structural elements and 
assemblies in accordance with the Inspection of Fabricators. 

B. Inspect formwork for shape, location, and dimensions of the concrete member being 
formed. 

C. Periodically verify the use of the proper design mix. 

D. Verify use of proper grade and ASTM designation of reinforcing steel. 

E. Perform periodic inspection on placement, spacing, clear cover, number, and splice 
lap lengths of reinforcing steel. 

F. Perform continuous inspection according to AWS D1.4-1998 on all welding of 
reinforcing steel. 

G. Monitor concrete quality by means of site and laboratory tests. The Inspection 
Agency is authorized to reject plastic concrete not conforming to specifications. 
Immediately inform the Contractor, the Architect and the Structural Engineer of 
inadequacies in concrete quality. Sampling and testing for quality control during 
concrete placement shall include the following: 

1. Testing of composite samples of fresh concrete obtained according to ASTM 
C 172 shall be performed according to the following requirements: 

a. Testing Frequency: Obtain one composite sample for each day's pour of 
each concrete mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus 
one set for each additional 50 cu. yd. or fraction thereof. 
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b. Slump: ASTM C 143; one test at point of placement for each composite 
sample, but not less than one test for each day's pour of each concrete 
mixture. Perform additional tests when concrete consistency appears to 
change. 

c. Air Content: ASTM C 231, pressure method, for normal-weight concrete; 
one test for each composite sample, but not less than one test for each 
day's pour of each concrete mixture. 

d. Concrete Temperature: ASTM C 1064; one test hourly when air 
temperature is 40 deg F and below or 80 deg F and above, and one test 
for each set of composite sample. 

e. Compression Test Specimen: ASTM C 31; one set of four standard 6” 
diameter by 12” or five standard 4” diameter by 8”cylinders for each 
compressive-strength test, unless otherwise directed. Mold and store 
cylinders for laboratory-cured test specimens except when field-cured 
test specimens are required. 

f. Compressive-Strength Tests: ASTM C 39; test one specimen at 7 days, 
two 6”x12” or three 4”x8” specimens tested at 28 days, and one 
specimen retained in reserve for later testing if required.  Additional 
cylinder tests (such as at 14 days) for contractor convenience and 
scheduling shall be paid for by the Contractor.  A compressive-strength 
test shall be the average compressive strength from a set of specified 
number specimens obtained from same composite sample and tested at 
age indicated. 

g. When frequency of testing will provide fewer than five strength tests for 
a given class of concrete, conduct testing from at least five randomly 
selected batches or from each batch if fewer than five are used. 

h. When strength of field-cured cylinders is less than 85 percent of 
companion laboratory-cured cylinders, Contractor shall evaluate 
operations and provide corrective procedures for protecting and curing 
the in-place concrete. 

i. Strength of each concrete mixture will be satisfactory if every average of 
any three consecutive compressive-strength tests equals or exceeds 
specified compressive strength and no compressive-strength test value 
falls below specified compressive strength by more than 500 psi. 

2. Test results shall be reported in writing to Architect, Structural Engineer, 
ready-mix producer, and Contractor within 48 hours of testing. Reports of 
compressive-strength tests shall contain the Project identification name and 
number, date of concrete placement, name of concrete testing and inspecting 
agency, concrete type and class, location of concrete batch in structure, 
design compressive strength at 28 days, concrete mixture proportions and 
materials, compressive breaking strength, and type of break for both 7- and 
28-day tests. 

H. Perform continuous inspection of concrete placement for all walls, piers, and 
footings to verify proper application techniques.  Perform periodic inspection of 
concrete placement for all slab on grade to verify proper application. 

I. Perform periodic inspection of concrete curing procedures to verify maintenance of 
specified curing temperature, protection, and techniques. 
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J. Test the F-number tolerances of concrete slabs in accordance with the provisions 
set forth by ASTM Committee E6.21.10. All tests shall be performed within three 
working days after concrete placement and prior to any form removal.  

1. All slab areas shall be tested for F-number tolerances. Quantity of test 
readings for each area shall be per ASTM E1155. 

K. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device 
may be permitted but shall not be used as the sole basis for acceptance or rejection. 

L. Additional Tests: Testing and inspecting agency shall make additional tests of 
concrete when test results indicate that slump, air entrainment, compressive 
strengths, or other requirements have not been met, as directed by Architect. 
Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C 42 or by other methods as 
directed by Architect. 

1. Additional testing and inspecting, at Contractor's expense, will be performed 
to determine compliance of replaced or additional work with specified 
requirements. 

2.7 INSPECTION OF MASONRY CONSTRUCTION 

A. At onset of masonry construction and periodically thereafter, verify proportions of 
site-prepared mortar, construction of mortar joints, and location of reinforcement and 
connectors. 

B. Perform periodic inspection to verify size and location of structural elements; type, 
size, and location of anchors, including anchorage to other structural elements, 
frames, and construction; and specified size, grade, and type of reinforcement. 

C. Prior to each grouting operation, verify cleanliness of grout space, placement of all 
reinforcement and connectors, including lap splice lengths, and proportions of site-
prepared grout. 

D. Perform continuous inspection of grout placement to verify compliance with contract 
document provisions. 

E. Perform periodic inspection of masonry curing procedures to verify maintenance of 
specified curing temperature, protection, and techniques. 

F. For concrete masonry designed in accordance with the Unit Strength Method (as 
specified on the General Notes of the Structural Drawings) sample and test grout 
compressive strength according to ASTM C 1019, mortar compressive strength 
according to ASTM C780, and the following: 

1. Compression Test Sample: one set of three standard cube specimens for 
each compressive-strength test, unless otherwise directed. Mold and store 
cubes for laboratory-cured test specimens except when field-cured test 
specimens are required. 
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2. Compressive-Strength Tests: At the commencement of construction take 
samples prior to construction, the next 4 samples for each 2,500 sq feet of 
wall construction, and then following thereafter for each 5,000 sq feet of wall 
construction.  Test one specimen at 7 days, one specimen tested at 28 days, 
and one specimen retained in reserve for later testing if required. 

2.8 INSPECTION OF SOILS 

A. Inspect the existing site soil conditions, fill placement, and load-bearing 
requirements for compliance with the recommendations of the approved 
geotechnical investigation report. 

B. Where the site is specified to be undercut by the geotechnical investigation report, 
verify all unsuitable soils, debris, rock and other materials have been removed from 
below building footprint. 

1. Verify that topsoil has been stripped and removed from building footprint. 
2. Verify all existing uncontrolled fills, soft and unsuitable soils have been 

removed from below applicable foundation elements.  Test native material at 
base of cut to ensure that unsuitable material has been completely removed; 
notify Architect if unacceptable material remains after completion of specified 
undercut. 

3. For soil bearing foundations, verify that expansive clays and bedrock have 
been completely removed to allow sufficient soil cushion depth as specified. 

4. At foundations bearing on existing fill or shale soils, perform Dynamic Cone 
Penetrometer testing at each spread footing on foundation excavation is 
complete to ensure bearing capacity is within the recommended net allowable. 

C. Observe proofrolling of the building pad areas prior to commencement of fill / 
subbase placement, and during fill placement (if required.) 

D. Prior to placement of any engineered fill, determine that the site has been prepared 
in accordance with the recommendations of the approved geotechnical investigation 
report. 

1. Test samples from proposed borrow on- and off- site sources of fill for 
compliance with the approved materials listing and other requirements of the 
geotechnical report and the specifications.  Clay soils shall be checked for 
acceptable plasticity index prior to moving on site.  Maximum organic content 
shall be verified by inspection or test to be below acceptable limits. 

E. During placement and compaction of the engineered fill material, verify that the 
material being used, maximum lift thickness, and in-place dry density comply with 
the recommendations of the approved geotechnical report. 

1. Soil fills shall be exempt from special inspection when total fill placement is 
less than 12 inches deep. 

2. Testing agency to inspect and test subgrades and each fill or backfill layer.  

F. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will 
be performed to verify design bearing capacities.  Subsequent verification and 
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approval of other footing subgrades may be based on a visual comparison of 
subgrade with tested subgrade when approved by Architect. 

G. Testing agency will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 6938, and ASTM D 2937, as applicable.  Tests will be 
performed at the following locations and frequencies: 

1. Building Slab Areas:  At subgrade and at each compacted fill and backfill 
layer, at least 1 test for every 2000 sq. ft. or less of building slab, but in no 
case fewer than 3 tests. 

2. Foundation Wall Backfill:  At each compacted backfill layer, at least 1 test for 
each 100 feet or less of wall length, but no fewer than 2 tests. 
 

END OF SECTION 01 41 10 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities.

B. Related Requirements:

1. Section 011000 "Summary" for work restrictions and limitations on utility 
interruptions.

1.2 USE CHARGES

A. General: Installation and removal of and use charges for temporary facilities shall be 
included in the Contract Sum unless otherwise indicated. Allow other entities engaged 
in the Project to use temporary services and facilities without cost, including, but not 
limited to, Architect, occupants of Project, testing agencies, and authorities having 
jurisdiction.

B. Sewer Service: Pay sewer-service use charges for sewer usage by all entities for 
construction operations.

C. Water Service: Pay water-service use charges for water used by all entities for 
construction operations.

D. Electric Power Service: Pay electric-power-service use charges for electricity used by 
all entities for construction operations.

1.3 INFORMATIONAL SUBMITTALS

A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, 
staging areas, construction site entrances, vehicle circulation, and parking areas for 
construction personnel.

B. Implementation and Termination Schedule: Within 15 days of date established for 
commencement of the Work, submit schedule indicating implementation and 
termination dates of each temporary utility.

C. Project Identification and Temporary Signs: Show fabrication and installation details, 
including plans, elevations, details, layouts, typestyles, graphic elements, and message 
content.
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D. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities 
having jurisdiction. Indicate Contractor personnel responsible for management of fire-
prevention program.

E. Moisture- and Mold-Protection Plan: Describe procedures and controls for protecting 
materials and construction from water absorption and damage and mold.

F. Dust- and HVAC-Control Plan: Submit coordination drawing and narrative that 
indicates the dust- and HVAC-control measures proposed for use, proposed locations, 
and proposed time frame for their operation. Include the following:

1. Locations of dust-control partitions at each phase of work.
2. HVAC system isolation schematic drawing.
3. Location of proposed air-filtration system discharge.
4. Waste-handling procedures.
5. Other dust-control measures.

1.4 QUALITY ASSURANCE

A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for 
temporary electric service. Install service to comply with NFPA 70.

B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect 
each temporary utility before use. Obtain required certifications and permits.

C. Accessible Temporary Egress: Comply with applicable provisions in the United States 
Access Board's ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1.

1.5 PROJECT CONDITIONS

A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to 
assume responsibility for operation, maintenance, and protection of each permanent 
service during its use as a construction facility before Owner's acceptance, regardless 
of previously assigned responsibilities.

PART 2 - PRODUCTS

2.1 TEMPORARY FACILITIES

A. Field Offices, General: Prefabricated or mobile units with serviceable finishes, 
temperature controls, and foundations adequate for normal loading.

B. Common-Use Field Office: Of sufficient size to accommodate needs of Owner, 
Architect, and construction personnel office activities and to accommodate Project 
meetings specified in other Division 01 Sections. Keep office clean and orderly. Furnish 
and equip offices as follows:
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1. Furniture required for Project-site documents including file cabinets, plan tables, 
plan racks, and bookcases.

2. Conference room of sufficient size to accommodate meetings of 10 individuals. 
Provide electrical power service and 120-V ac duplex receptacles, with no fewer 
than one receptacle on each wall. Furnish room with conference table, chairs, 
and 4-foot- square tack and marker boards.

3. Heating and cooling equipment necessary to maintain a uniform indoor 
temperature of 68 to 72 deg F.

4. Lighting fixtures capable of maintaining average illumination of 20 fc at desk 
height.

C. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to 
accommodate materials and equipment for construction operations.

1. Store combustible materials apart from building.

2.2 EQUIPMENT

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required 
by locations and classes of fire exposures.

B. HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide 
vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space 
thermostatic control.

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type 
heating units is prohibited.

2. Heating Units: Listed and labeled for type of fuel being consumed, by a qualified 
testing agency acceptable to authorities having jurisdiction, and marked for 
intended location and application.

3. Permanent HVAC System: If Owner authorizes use of permanent HVAC system 
for temporary use during construction, provide filter with MERV of 8 at each 
return-air grille in system and remove at end of construction and clean HVAC 
system as required in Section 017700 "Closeout Procedures."

C. Air-Filtration Units: Primary and secondary HEPA-filter-equipped portable units with 
four-stage filtration. Provide single switch for emergency shutoff. Configure to run 
continuously.

PART 3 - EXECUTION

3.1 TEMPORARY FACILITIES, GENERAL

A. Conservation: Coordinate construction and use of temporary facilities with 
consideration given to conservation of energy, water, and materials. Coordinate use of 
temporary utilities to minimize waste.
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3.2 INSTALLATION, GENERAL

A. Locate facilities where they will serve Project adequately and result in minimum 
interference with performance of the Work. Relocate and modify facilities as required 
by progress of the Work.

1. Locate facilities to limit site disturbance as specified in Section 011000 
"Summary."

B. Provide each facility ready for use when needed to avoid delay. Do not remove until 
facilities are no longer needed or are replaced by authorized use of completed 
permanent facilities.

3.3 TEMPORARY UTILITY INSTALLATION

A. General: Install temporary service or connect to existing service.

1. Arrange with utility company, Owner, and existing users for time when service 
can be interrupted, if necessary, to make connections for temporary services.

B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.

1. Connect temporary sewers to municipal system as directed by authorities having 
jurisdiction.

C. Water Service: Install water service and distribution piping in sizes and pressures 
adequate for construction.

D. Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use 
of construction personnel. Comply with requirements of authorities having jurisdiction 
for type, number, location, operation, and maintenance of fixtures and facilities.

E. Temporary Heating and Cooling: Provide temporary heating and cooling required by 
construction activities for curing or drying of completed installations or for protecting 
installed construction from adverse effects of low temperatures or high humidity. Select 
equipment that will not have a harmful effect on completed installations or elements 
being installed.

1. Provide temporary dehumidification systems when required to reduce ambient 
and substrate moisture levels to level required to allow installation or application 
of finishes and their proper curing or drying.

F. Electric Power Service: Provide electric power service and distribution system of 
sufficient size, capacity, and power characteristics required for construction operations.

1. Install electric power service overhead unless otherwise indicated.

G. Lighting: Provide temporary lighting with local switching that provides adequate 
illumination for construction operations, observations, inspections, and traffic 
conditions.
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1. Install and operate temporary lighting that fulfills security and protection 
requirements without operating entire system.

3.4 SUPPORT FACILITIES INSTALLATION

A. General: Comply with the following:

1. Provide construction for temporary offices, shops, and sheds located within 
construction area or within 30 feet of building lines that is noncombustible 
according to ASTM E 136. Comply with NFPA 241.

2. Maintain support facilities until Architect schedules Substantial Completion 
inspection. Remove before Substantial Completion. Personnel remaining after 
Substantial Completion will be permitted to use permanent facilities, under 
conditions acceptable to Owner.

B. Temporary Roads and Paved Areas: Construct and maintain temporary roads and 
paved areas adequate for construction operations. Locate temporary roads and paved 
areas within construction limits indicated on Drawings.

1. Provide dust-control treatment that is nonpolluting and nontracking. Reapply 
treatment as required to minimize dust.

C. Temporary Use of Planned Permanent Roads and Paved Areas: Locate temporary 
roads and paved areas in same location as permanent roads and paved areas. 
Construct and maintain temporary roads and paved areas adequate for construction 
operations. Extend temporary roads and paved areas, within construction limits 
indicated, as necessary for construction operations.

1. Coordinate elevations of temporary roads and paved areas with permanent roads 
and paved areas.

2. Prepare subgrade and install subbase and base for temporary roads and paved 
areas according to Section 312000 "Earth Moving."

3. Recondition base after temporary use, including removing contaminated material, 
regrading, proofrolling, compacting, and testing.

D. Traffic Controls: Comply with requirements of authorities having jurisdiction.

1. Protect existing site improvements to remain including curbs, pavement, and 
utilities.

2. Maintain access for fire-fighting equipment and access to fire hydrants.

E. Parking: Provide temporary parking areas for construction personnel.

F. Dewatering Facilities and Drains: Comply with requirements of authorities having 
jurisdiction. Maintain Project site, excavations, and construction free of water.

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 
adjoining properties or endanger permanent Work or temporary facilities.

2. Remove snow and ice as required to minimize accumulations.
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G. Project Signs: Provide Project signs as indicated. Unauthorized signs are not 
permitted.

1. Identification Signs: Provide Project identification signs as indicated on Drawings.
2. Temporary Signs: Provide other signs as indicated and as required to inform 

public and individuals seeking entrance to Project.

a. Provide temporary, directional signs for construction personnel and visitors.

3. Maintain and touch up signs so they are legible at all times.

H. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to 
handle waste from construction operations. Comply with requirements of authorities 
having jurisdiction. Comply with progress cleaning requirements in Section 017300 
"Execution."

I. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.

1. Truck cranes and similar devices used for hoisting materials are considered 
"tools and equipment" and not temporary facilities.

J. Existing Elevator Use: Use of Owner's existing elevators will be permitted, provided 
elevators are cleaned and maintained in a condition acceptable to Owner. At 
Substantial Completion, restore elevators to condition existing before initial use, 
including replacing worn cables, guide shoes, and similar items of limited life.

1. Do not load elevators beyond their rated weight capacity.
2. Provide protective coverings, barriers, devices, signs, or other procedures to 

protect elevator car and entrance doors and frame. If, despite such protection, 
elevators become damaged, engage elevator Installer to restore damaged work 
so no evidence remains of correction work. Return items that cannot be 
refinished in field to the shop, make required repairs and refinish entire unit, or 
provide new units as required.

K. Temporary Stairs: Until permanent stairs are available, provide temporary stairs where 
ladders are not adequate.

L. Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs 
are cleaned and maintained in a condition acceptable to Owner. At Substantial 
Completion, restore stairs to condition existing before initial use.

1. Provide protective coverings, barriers, devices, signs, or other procedures to 
protect stairs and to maintain means of egress. If stairs become damaged, 
restore damaged areas so no evidence remains of correction work.

M. Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will be 
permitted, provided stairs are protected and finishes restored to new condition at time 
of Substantial Completion.
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3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, 
utilities, and other improvements at Project site and on adjacent properties, except 
those indicated to be removed or altered. Repair damage to existing facilities.

1. Where access to adjacent properties is required in order to affect protection of 
existing facilities, obtain written permission from adjacent property owner to 
access property for that purpose.

B. Environmental Protection: Provide protection, operate temporary facilities, and conduct 
construction as required to comply with environmental regulations and that minimize 
possible air, waterway, and subsoil contamination or pollution or other undesirable 
effects.

1. Comply with work restrictions specified in Section 011000 "Summary."

C. Temporary Erosion and Sedimentation Control: Comply with authorities having 
jurisdiction, requirements specified in Section 311000 "Site Clearing."

D. Temporary Erosion and Sedimentation Control: Provide measures to prevent soil 
erosion and discharge of soil-bearing water runoff and airborne dust to undisturbed 
areas and to adjacent properties and walkways, according to erosion and 
sedimentation control Drawings and authorities having jurisdiction.

1. Verify that flows of water redirected from construction areas or generated by 
construction activity do not enter or cross tree- or plant-protection zones.

2. Inspect, repair, and maintain erosion- and sedimentation-control measures 
during construction until permanent vegetation has been established.

3. Clean, repair, and restore adjoining properties and roads affected by erosion and 
sedimentation from Project site during the course of Project.

4. Remove erosion and sedimentation controls and restore and stabilize areas 
disturbed during removal.

E. Stormwater Control: Comply with requirements of authorities having jurisdiction. 
Provide barriers in and around excavations and subgrade construction to prevent 
flooding by runoff of stormwater from heavy rains.

F. Tree and Plant Protection: Install temporary fencing located as indicated or outside the 
drip line of trees to protect vegetation from damage from construction operations. 
Protect tree root systems from damage, flooding, and erosion.

G. Security Enclosure and Lockup: Install temporary enclosure around partially completed 
areas of construction. Provide lockable entrances to prevent unauthorized entrance, 
vandalism, theft, and similar violations of security. Lock entrances at end of each 
workday.

H. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and 
lighting.
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I. Temporary Egress: Maintain temporary egress from existing occupied facilities as 
indicated and as required by authorities having jurisdiction.

J. Temporary Enclosures: Provide temporary enclosures for protection of construction, in 
progress and completed, from exposure, foul weather, other construction operations, 
and similar activities. Provide temporary weathertight enclosure for building exterior.

1. Where heating or cooling is needed and permanent enclosure is incomplete, 
insulate temporary enclosures.

K. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of 
types needed to protect against reasonably predictable and controllable fire losses. 
Comply with NFPA 241; manage fire-prevention program.

1. Prohibit smoking in construction areas. Comply with additional limits on smoking 
specified in other Sections.

2. Supervise welding operations, combustion-type temporary heating units, and 
similar sources of fire ignition according to requirements of authorities having 
jurisdiction.

3. Develop and supervise an overall fire-prevention and -protection program for 
personnel at Project site. Review needs with local fire department and establish 
procedures to be followed. Instruct personnel in methods and procedures. Post 
warnings and information.

4. Provide temporary standpipes and hoses for fire protection. Hang hoses with a 
warning sign stating that hoses are for fire-protection purposes only and are not 
to be removed. Match hose size with outlet size and equip with suitable nozzles.

3.6 MOISTURE AND MOLD CONTROL

A. Exposed Construction Period: Before installation of weather barriers, when materials 
are subject to wetting and exposure and to airborne mold spores, protect as follows:

1. Protect porous materials from water damage.
2. Protect stored and installed material from flowing or standing water.
3. Keep porous and organic materials from coming into prolonged contact with 

concrete.
4. Remove standing water from decks.
5. Keep deck openings covered or dammed.

B. Partially Enclosed Construction Period: After installation of weather barriers but before 
full enclosure and conditioning of building, when installed materials are still subject to 
infiltration of moisture and ambient mold spores, protect as follows:

1. Do not load or install drywall or other porous materials or components, or items 
with high organic content, into partially enclosed building.

2. Keep interior spaces reasonably clean and protected from water damage.
3. Periodically collect and remove waste containing cellulose or other organic 

matter.
4. Discard or replace water-damaged material.
5. Do not install material that is wet.
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6. Discard and replace stored or installed material that begins to grow mold.
7. Perform work in a sequence that allows wet materials adequate time to dry 

before enclosing the material in gypsum board or other interior finishes.

C. Controlled Construction Period: After completing and sealing of the building enclosure 
but prior to the full operation of permanent HVAC systems, maintain as follows:

1. Control moisture and humidity inside building by maintaining effective dry-in 
conditions.

2. Use temporary or permanent HVAC system to control humidity within ranges 
specified for installed and stored materials.

3. Comply with manufacturer's written instructions for temperature, relative 
humidity, and exposure to water limits.

a. Hygroscopic materials that may support mold growth, including wood and 
gypsum-based products, that become wet during the course of construction 
and remain wet for 72 hours are considered defective and require 
replacing.

b. Measure moisture content of materials that have been exposed to moisture 
during construction operations or after installation. Record readings 
beginning at time of exposure and continuing daily for 72 hours. Identify 
materials containing moisture levels higher than allowed. Report findings in 
writing to Architect.

c. Remove and replace materials that cannot be completely restored to their 
manufactured moisture level within 72 hours.

3.7 OPERATION, TERMINATION, AND REMOVAL

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste 
and abuse, limit availability of temporary facilities to essential and intended uses.

B. Maintenance: Maintain facilities in good operating condition until removal.

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve 
indicated results and to avoid possibility of damage.

C. Temporary Facility Changeover: Do not change over from using temporary security 
and protection facilities to permanent facilities until Substantial Completion.

D. Termination and Removal: Remove each temporary facility when need for its service 
has ended, when it has been replaced by authorized use of a permanent facility, or no 
later than Substantial Completion. Complete or, if necessary, restore permanent 
construction that may have been delayed because of interference with temporary 
facility. Repair damaged Work, clean exposed surfaces, and replace construction that 
cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are property of 
Contractor. Owner reserves right to take possession of Project identification 
signs.
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2. Remove temporary roads and paved areas not intended for or acceptable for 
integration into permanent construction. Where area is intended for landscape 
development, remove soil and aggregate fill that do not comply with requirements 
for fill or subsoil. Remove materials contaminated with road oil, asphalt and other 
petrochemical compounds, and other substances that might impair growth of 
plant materials or lawns. Repair or replace street paving, curbs, and sidewalks at 
temporary entrances, as required by authorities having jurisdiction.

3. At Substantial Completion, repair, renovate, and clean permanent facilities used 
during construction period. Comply with final cleaning requirements specified in 
Section 017700 "Closeout Procedures."

END OF SECTION 015000
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SECTION 01 73 00 - EXECUTION

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes general administrative and procedural requirements governing 
execution of the Work including, but not limited to, the following:

1. Construction layout.
2. Field engineering and surveying.
3. Installation of the Work.
4. Cutting and patching.
5. Coordination of Owner-installed products.
6. Progress cleaning.
7. Starting and adjusting.
8. Protection of installed construction.

B. Related Requirements:

1. Section 011000 "Summary" for limits on use of Project site.
2. Section 017700 "Closeout Procedures" for replacing defective work, and final 

cleaning.

1.2 DEFINITIONS

A. Cutting: Removal of in-place construction necessary to permit installation or 
performance of subsequent work.

B. Patching: Fitting and repair work required to restore construction to original conditions 
after installation of subsequent work.

1.3 PREINSTALLATION MEETINGS

A. Cutting and Patching Conference: Conduct conference at Project site.

1. Prior to commencing work requiring cutting and patching, review extent of cutting 
and patching anticipated and examine procedures for ensuring satisfactory result 
from cutting and patching work. Require representatives of each entity directly 
concerned with cutting and patching to attend, including the following:

a. Contractor's superintendent.
b. Trade supervisor responsible for cutting operations.
c. Trade supervisor(s) responsible for patching of each type of substrate.
d. Mechanical, electrical, and utilities subcontractors' supervisors, to the 

extent each trade is affecting by cutting and patching operations.
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2. Review areas of potential interference and conflict. Coordinate procedures and 
resolve potential conflicts before proceeding.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For land surveyor.

B. Certificates: Submit certificate signed by land surveyor certifying that location and 
elevation of improvements comply with requirements.

C. Landfill Receipts: Submit copy of receipts issued by a landfill facility, licensed to accept 
hazardous materials, for hazardous waste disposal.

1.5 QUALITY ASSURANCE

A. Land Surveyor Qualifications: A professional land surveyor who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
land-surveying services of the kind indicated.

B. Cutting and Patching: Comply with requirements for and limitations on cutting and 
patching of construction elements.

1. Structural Elements: When cutting and patching structural elements, notify 
Architect of locations and details of cutting and await directions from Architect 
before proceeding. Shore, brace, and support structural elements during cutting 
and patching. Do not cut and patch structural elements in a manner that could 
change their load-carrying capacity or increase deflection.

2. Operational Elements: Do not cut and patch operating elements and related 
components in a manner that results in reducing their capacity to perform as 
intended or that results in increased maintenance or decreased operational life or 
safety

3. Other Construction Elements: Do not cut and patch other construction elements 
or components in a manner that could change their load-carrying capacity, that 
results in reducing their capacity to perform as intended, or that results in 
increased maintenance or decreased operational life or safety.

4. Visual Elements: Do not cut and patch construction in a manner that results in 
visual evidence of cutting and patching. Do not cut and patch exposed 
construction in a manner that would, in Architect's opinion, reduce the building's 
aesthetic qualities. Remove and replace construction that has been cut and 
patched in a visually unsatisfactory manner.

C. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's 
written recommendations and instructions for installation of products and equipment.
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PART 2 - PRODUCTS

2.1 MATERIALS

A. General: Comply with requirements specified in other Sections.

1. For projects requiring compliance with sustainable design and construction 
practices and procedures, use products for patching that comply with sustainable 
design requirements.

B. In-Place Materials: Use materials for patching identical to in-place materials. For 
exposed surfaces, use materials that visually match in-place adjacent surfaces to the 
fullest extent possible.

1. If identical materials are unavailable or cannot be used, use materials that, when 
installed, will provide a match acceptable to Architect for the visual and functional 
performance of in-place materials.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Existing Conditions: The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed. Before beginning sitework, 
investigate and verify the existence and location of underground utilities, mechanical 
and electrical systems, and other construction affecting the Work.

1. Before construction, verify the location and invert elevation at points of 
connection of sanitary sewer, storm sewer, and water-service piping; 
underground electrical services; and other utilities.

2. Furnish location data for work related to Project that must be performed by public 
utilities serving Project site.

B. Examination and Acceptance of Conditions: Before proceeding with each component 
of the Work, examine substrates, areas, and conditions, with Installer or Applicator 
present where indicated, for compliance with requirements for installation tolerances 
and other conditions affecting performance. Record observations.

1. Examine roughing-in for mechanical and electrical systems to verify actual 
locations of connections before equipment and fixture installation.

2. Examine walls, floors, and roofs for suitable conditions where products and 
systems are to be installed.

3. Verify compatibility with and suitability of substrates, including compatibility with 
existing finishes or primers.

C. Written Report: Where a written report listing conditions detrimental to performance of 
the Work is required by other Sections, include the following:

1. Description of the Work.
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2. List of detrimental conditions, including substrates.
3. List of unacceptable installation tolerances.
4. Recommended corrections.

D. Proceed with installation only after unsatisfactory conditions have been corrected. 
Proceeding with the Work indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Existing Utility Information: Furnish information to local utility and Owner that is 
necessary to adjust, move, or relocate existing utility structures, utility poles, lines, 
services, or other utility appurtenances located in or affected by construction. 
Coordinate with authorities having jurisdiction.

B. Field Measurements: Take field measurements as required to fit the Work properly. 
Recheck measurements before installing each product. Where portions of the Work are 
indicated to fit to other construction, verify dimensions of other construction by field 
measurements before fabrication. Coordinate fabrication schedule with construction 
progress to avoid delaying the Work.

C. Space Requirements: Verify space requirements and dimensions of items shown 
diagrammatically on Drawings.

D. Review of Contract Documents and Field Conditions: Immediately on discovery of the 
need for clarification of the Contract Documents caused by differing field conditions 
outside the control of Contractor, submit a request for information to Architect.

3.3 CONSTRUCTION LAYOUT

A. Verification: Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks. If discrepancies 
are discovered, notify Architect promptly.

B. General: Engage a land surveyor to lay out the Work using accepted surveying 
practices.

1. Establish benchmarks and control points to set lines and levels at each story of 
construction and elsewhere as needed to locate each element of Project.

2. Establish limits on use of Project site.
3. Establish dimensions within tolerances indicated. Do not scale Drawings to 

obtain required dimensions.
4. Inform installers of lines and levels to which they must comply.
5. Check the location, level and plumb, of every major element as the Work 

progresses.
6. Notify Architect when deviations from required lines and levels exceed allowable 

tolerances.
7. Close site surveys with an error of closure equal to or less than the standard 

established by authorities having jurisdiction.
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C. Site Improvements: Locate and lay out site improvements, including pavements, 
grading, fill and topsoil placement, utility slopes, and rim and invert elevations.

D. Building Lines and Levels: Locate and lay out control lines and levels for structures, 
building foundations, column grids, and floor levels, including those required for 
mechanical and electrical work. Transfer survey markings and elevations for use with 
control lines and levels. Level foundations and piers from two or more locations.

3.4 FIELD ENGINEERING

A. Reference Points: Locate existing permanent benchmarks, control points, and similar 
reference points before beginning the Work. Preserve and protect permanent 
benchmarks and control points during construction operations.

1. Do not change or relocate existing benchmarks or control points without prior 
written approval of Architect. Report lost or destroyed permanent benchmarks or 
control points promptly. Report the need to relocate permanent benchmarks or 
control points to Architect before proceeding.

2. Replace lost or destroyed permanent benchmarks and control points promptly. 
Base replacements on the original survey control points.

B. Benchmarks: Establish and maintain a minimum of two permanent benchmarks on 
Project site, referenced to data established by survey control points. Comply with 
authorities having jurisdiction for type and size of benchmark.

1. Record benchmark locations, with horizontal and vertical data, on Project Record 
Documents.

2. Where the actual location or elevation of layout points cannot be marked, provide 
temporary reference points sufficient to locate the Work.

3. Remove temporary reference points when no longer needed. Restore marked 
construction to its original condition.

3.5 INSTALLATION

A. General: Locate the Work and components of the Work accurately, in correct alignment 
and elevation, as indicated.

1. Make vertical work plumb and make horizontal work level.
2. Where space is limited, install components to maximize space available for 

maintenance and ease of removal for replacement.
3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.
4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 

inches in unoccupied spaces.

B. Comply with manufacturer's written instructions and recommendations for installing 
products in applications indicated.
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C. Install products at the time and under conditions that will ensure the best possible 
results. Maintain conditions required for product performance until Substantial 
Completion.

D. Conduct construction operations so no part of the Work is subjected to damaging 
operations or loading in excess of that expected during normal conditions of 
occupancy.

E. Sequence the Work and allow adequate clearances to accommodate movement of 
construction items on site and placement in permanent locations.

F. Tools and Equipment: Where possible, select tools or equipment that minimize 
production of excessive noise levels.

G. Templates: Obtain and distribute to the parties involved templates for work specified to 
be factory prepared and field installed. Check Shop Drawings of other portions of the 
Work to confirm that adequate provisions are made for locating and installing products 
to comply with indicated requirements.

H. Attachment: Provide blocking and attachment plates and anchors and fasteners of 
adequate size and number to securely anchor each component in place, accurately 
located and aligned with other portions of the Work. Where size and type of 
attachments are not indicated, verify size and type required for load conditions.

1. Mounting Heights: Where mounting heights are not indicated, mount components 
at heights directed by Architect.

2. Allow for building movement, including thermal expansion and contraction.
3. Coordinate installation of anchorages. Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or 
masonry. Deliver such items to Project site in time for installation.

I. Joints: Make joints of uniform width. Where joint locations in exposed work are not 
indicated, arrange joints for the best visual effect. Fit exposed connections together to 
form hairline joints.

J. Repair or remove and replace damaged, defective, or nonconforming Work.

1. Comply with Section 017700 "Closeout Procedures" for repairing or removing 
and replacing defective Work.

3.6 CUTTING AND PATCHING

A. Cutting and Patching, General: Employ skilled workers to perform cutting and patching. 
Proceed with cutting and patching at the earliest feasible time, and complete without 
delay.

1. Cut in-place construction to provide for installation of other components or 
performance of other construction, and subsequently patch as required to restore 
surfaces to their original condition.
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B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or 
damaged during installation or cutting and patching operations, by methods and with 
materials so as not to void existing warranties.

C. Temporary Support: Provide temporary support of work to be cut.

D. Protection: Protect in-place construction during cutting and patching to prevent 
damage. Provide protection from adverse weather conditions for portions of Project 
that might be exposed during cutting and patching operations.

E. Adjacent Occupied Areas: Where interference with use of adjoining areas or 
interruption of free passage to adjoining areas is unavoidable, coordinate cutting and 
patching according to requirements in Section 011000 "Summary."

F. Existing Utility Services and Mechanical/Electrical Systems: Where existing 
services/systems are required to be removed, relocated, or abandoned, bypass such 
services/systems before cutting to prevent interruption to occupied areas.

G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and 
similar operations, including excavation, using methods least likely to damage 
elements retained or adjoining construction. If possible, review proposed procedures 
with original Installer; comply with original Installer's written recommendations.

1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping. Cut holes and slots neatly to minimum size required, 
and with minimum disturbance of adjacent surfaces. Temporarily cover openings 
when not in use.

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed 
surfaces.

3. Concrete and/or Masonry: Cut using a cutting machine, such as an abrasive saw 
or a diamond-core drill.

4. Excavating and Backfilling: Comply with requirements in applicable Sections 
where required by cutting and patching operations.

5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to 
be removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to 
prevent entrance of moisture or other foreign matter after cutting.

6. Proceed with patching after construction operations requiring cutting are 
complete.

H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar 
operations following performance of other work. Patch with durable seams that are as 
invisible as practicable. Provide materials and comply with installation requirements 
specified in other Sections, where applicable.

1. Inspection: Where feasible, test and inspect patched areas after completion to 
demonstrate physical integrity of installation.

2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will minimize 
evidence of patching and refinishing.
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a. Clean piping, conduit, and similar features before applying paint or other 
finishing materials.

b. Restore damaged pipe covering to its original condition.

3. Floors and Walls: Where walls or partitions that are removed extend one finished 
area into another, patch and repair floor and wall surfaces in the new space. 
Provide an even surface of uniform finish, color, texture, and appearance. 
Remove in-place floor and wall coverings and replace with new materials, if 
necessary, to achieve uniform color and appearance.

a. Where patching occurs in a painted surface, prepare substrate and apply 
primer and intermediate paint coats appropriate for substrate over the 
patch, and apply final paint coat over entire unbroken surface containing 
the patch. Provide additional coats until patch blends with adjacent 
surfaces.

4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an 
even-plane surface of uniform appearance.

5. Exterior Building Enclosure: Patch components in a manner that restores 
enclosure to a weathertight condition and ensures thermal and moisture integrity 
of building enclosure.

I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove 
paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.

3.7 OWNER-INSTALLED PRODUCTS

A. Site Access: Provide access to Project site for Owner's construction personnel.

B. Coordination: Coordinate construction and operations of the Work with work performed 
by Owner's construction personnel.

1. Construction Schedule: Inform Owner of Contractor's preferred construction 
schedule for Owner's portion of the Work. Adjust construction schedule based on 
a mutually agreeable timetable. Notify Owner if changes to schedule are required 
due to differences in actual construction progress.

2. Preinstallation Conferences: Include Owner's construction personnel at 
preinstallation conferences covering portions of the Work that are to receive 
Owner's work. Attend preinstallation conferences conducted by Owner's 
construction personnel if portions of the Work depend on Owner's construction.

3.8 PROGRESS CLEANING

A. General: Clean Project site and work areas daily, including common areas. Enforce 
requirements strictly. Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste 
materials and debris.
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2. Do not hold waste materials more than seven days during normal weather or 
three days if the temperature is expected to rise above 80 deg F.

3. Containerize hazardous and unsanitary waste materials separately from other 
waste. Mark containers appropriately and dispose of legally, according to 
regulations.

a. Use containers intended for holding waste materials of type to be stored.

4. Coordinate progress cleaning for joint-use areas where Contractor and other 
contractors are working concurrently.

B. Site: Maintain Project site free of waste materials and debris.

C. Work Areas: Clean areas where work is in progress to the level of cleanliness 
necessary for proper execution of the Work.

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum 

the entire work area, as appropriate.

D. Installed Work: Keep installed work clean. Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning 
materials specifically recommended. If specific cleaning materials are not 
recommended, use cleaning materials that are not hazardous to health or property and 
that will not damage exposed surfaces.

E. Concealed Spaces: Remove debris from concealed spaces before enclosing the 
space.

F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as 
necessary to ensure freedom from damage and deterioration at time of Substantial 
Completion.

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste 
materials down sewers or into waterways. Comply with waste disposal requirements in 
Section 015000 "Temporary Facilities and Controls."

H. During handling and installation, clean and protect construction in progress and 
adjoining materials already in place. Apply protective covering where required to 
ensure protection from damage or deterioration at Substantial Completion.

I. Clean and provide maintenance on completed construction as frequently as necessary 
through the remainder of the construction period. Adjust and lubricate operable 
components to ensure operability without damaging effects.

J. Limiting Exposures: Supervise construction operations to ensure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period.
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3.9 STARTING AND ADJUSTING

A. Coordinate startup and adjusting of equipment and operating components with 
requirements in (Section 019113 "General Commissioning Requirements.")  (relevant 
Sections.)

B. Start equipment and operating components to confirm proper operation. Remove 
malfunctioning units, replace with new units, and retest.

C. Adjust equipment for proper operation. Adjust operating components for proper 
operation without binding.

D. Test each piece of equipment to verify proper operation. Test and adjust controls and 
safeties. Replace damaged and malfunctioning controls and equipment.

E. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 
"Quality Requirements."

3.10 PROTECTION OF INSTALLED CONSTRUCTION

A. Provide final protection and maintain conditions that ensure installed Work is without 
damage or deterioration at time of Substantial Completion.

B. Protection of Existing Items: Provide protection and ensure that existing items to 
remain undisturbed by construction are maintained in condition that existed at 
commencement of the Work.

C. Comply with manufacturer's written instructions for temperature and relative humidity.

END OF SECTION 01 73 00
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SECTION 01 77 00 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for contract closeout, 
including, but not limited to, the following:

1. Substantial Completion procedures.
2. Final completion procedures.
3. Warranties.
4. Final cleaning.
5. Repair of the Work.

B. Related Requirements:
1. Section 017823 "Operation and Maintenance Data" for additional operation and 

maintenance manual requirements.
2. Section 017839 "Project Record Documents" for submitting Record Drawings, 

Record Specifications, and Record Product Data.
3. Section 017900 "Demonstration and Training" for requirements to train the 

Owner's maintenance personnel to adjust, operate, and maintain products, 
equipment, and systems.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of cleaning agent.

B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.

C. Certified List of Incomplete Items: Final submittal at final completion.

1.3 CLOSEOUT SUBMITTALS

A. Certificates of Release: From authorities having jurisdiction.

B. Certificate of Insurance: For continuing coverage.

C. Field Report: For pest control inspection.

1.4 MAINTENANCE MATERIAL SUBMITTALS

A. Schedule of Maintenance Material Items: For maintenance material submittal items 
specified in other Sections.
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1.5 SUBSTANTIAL COMPLETION PROCEDURES

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be 
completed and corrected (Contractor's punch list), indicating the value of each item on 
the list and reasons why the Work is incomplete.

B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 
days prior to requesting inspection for determining date of Substantial Completion. List 
items below that are incomplete at time of request.

1. Certificates of Release: Obtain and submit releases from authorities having 
jurisdiction permitting Owner unrestricted use of the Work and access to services 
and utilities. Include occupancy permits, operating certificates, and similar 
releases.

2. Submit closeout submittals specified in other Division 01 Sections, including 
project record documents, operation and maintenance manuals, damage or 
settlement surveys, and similar final record information.

3. Submit closeout submittals specified in individual Sections, including specific 
warranties, workmanship bonds, maintenance service agreements, final 
certifications, and similar documents.

4. Submit maintenance material submittals specified in individual Sections, 
including tools, spare parts, extra materials, and similar items, and deliver to 
location designated by Architect. Label with manufacturer's name and model 
number.

a. Schedule of Maintenance Material Items: Prepare and submit schedule of 
maintenance material submittal items, including name and quantity of each 
item and name and number of related Specification Section. Obtain 
Owner's signature for receipt of submittals.

5. Submit testing, adjusting, and balancing records.
6. Submit sustainable design submittals not previously submitted.
7. Submit changeover information related to Owner's occupancy, use, operation, 

and maintenance.

C. Procedures Prior to Substantial Completion: Complete the following a minimum of 14 
days prior to requesting inspection for determining date of Substantial Completion. List 
items below that are incomplete at time of request.

1. Advise Owner of pending insurance changeover requirements.
2. Make final changeover of permanent locks and deliver keys to Owner. Advise 

Owner's personnel of changeover in security provisions.
3. Complete startup and testing of systems and equipment.
4. Perform preventive maintenance on equipment used prior to Substantial 

Completion.
5. Instruct Owner's personnel in operation, adjustment, and maintenance of 

products, equipment, and systems. Submit demonstration and training video 
recordings specified in Section 017900 "Demonstration and Training."

6. Advise Owner of changeover in utility services.
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7. Participate with Owner in conducting inspection and walkthrough with local 
emergency responders.

8. Terminate and remove temporary facilities from Project site, along with mockups, 
construction tools, and similar elements.

9. Complete final cleaning requirements.
10. Touch up paint and otherwise repair and restore marred exposed finishes to 

eliminate visual defects.

D. Inspection: Submit a written request for inspection to determine Substantial Completion 
a minimum of 10 days prior to date the Work will be completed and ready for final 
inspection and tests. On receipt of request, Architect will either proceed with inspection 
or notify Contractor of unfulfilled requirements. Architect will prepare the Certificate of 
Substantial Completion after inspection or will notify Contractor of items, either on 
Contractor's list or additional items identified by Architect, that must be completed or 
corrected before certificate will be issued.

1. Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for final 
completion.

1.6 FINAL COMPLETION PROCEDURES

A. Submittals Prior to Final Completion: Before requesting final inspection for determining 
final completion, complete the following:

1. Submit a final Application for Payment.
2. Submit executed Project Warranties.
3. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial 

Completion inspection list of items to be completed or corrected (punch list), 
endorsed and dated by Architect. Certified copy of the list shall state that each 
item has been completed or otherwise resolved for acceptance.

4. Certificate of Insurance: Submit evidence of final, continuing insurance coverage 
complying with insurance requirements.

B. Inspection: Submit a written request for final inspection to determine acceptance a 
minimum of 10 days prior to date the work will be completed and ready for final 
inspection and tests. On receipt of request, Architect will either proceed with inspection 
or notify Contractor of unfulfilled requirements. Architect will prepare a final Certificate 
for Payment after inspection or will notify Contractor of construction that must be 
completed or corrected before certificate will be issued.

1. Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected.
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1.7 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A. Organization of List: Include name and identification of each space and area affected 
by construction operations for incomplete items and items needing correction including, 
if necessary, areas disturbed by Contractor that are outside the limits of construction.

1. Organize list of spaces in sequential order, starting with exterior areas first and 
proceeding from lowest floor to highest floor.

2. Organize items applying to each space by major element, including categories 
for ceiling, individual walls, floors, equipment, and building systems.

3. Include the following information at the top of each page:

a. Project name.
b. Date.
c. Name of Architect.
d. Name of Contractor.
e. Page number.

4. Submit list of incomplete items in the following format:
a. PDF electronic file. Architect will return annotated file.
b. Two paper copies. Architect will return one copy.

1.8 SUBMITTAL OF PROJECT WARRANTIES

A. Time of Submittal: 
1. Submit written warranties on request of Architect for designated portions of the 

Work where warranties are indicated to commence on dates other than date of 
Substantial Completion, or when delay in submittal of warranties might limit 
Owner's rights under warranty.

B. Partial Occupancy: Submit properly executed warranties within 15 days of completion 
of designated portions of the Work that are completed and occupied or used by Owner 
during construction period by separate agreement with Contractor.

C. Organize warranty documents into an orderly sequence based on the table of contents 
of Project Manual.

D. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble 
complete warranty and bond submittal package into a single electronic PDF file with 
bookmarks enabling navigation to each item. Provide bookmarked table of contents at 
beginning of document.

E. Warranties in Paper Form:

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf 
binders, thickness as necessary to accommodate contents, and sized to receive 
8-1/2-by-11-inch paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate 
warranty. Mark tab to identify the product or installation. Provide a typed 
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description of the product or installation, including the name of the product and 
the name, address, and telephone number of Installer.

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor.

F. Provide additional copies of each warranty to include in operation and maintenance 
manuals.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces.

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 
applicable, use products that comply with the California Code of Regulations 
maximum allowable VOC levels.

PART 3 - EXECUTION

3.1 FINAL CLEANING

A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to 
comply with local laws and ordinances and Federal and local environmental and 
antipollution regulations.

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. 
Clean each surface or unit to condition expected in an average commercial building 
cleaning and maintenance program. Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for 
certification of Substantial Completion for entire Project or for a designated 
portion of Project:

a. Clean Project site, yard, and grounds, in areas disturbed by construction 
activities, including landscape development areas, of rubbish, waste 
material, litter, and other foreign substances.

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and 
other foreign deposits.

c. Rake grounds that are not planted, mulched, or paved to a smooth, even-
textured surface.

d. Remove tools, construction equipment, machinery, and surplus material 
from Project site.

e. Remove snow and ice to provide safe access to building.
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f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 
condition, free of stains, films, and similar foreign substances. Avoid 
disturbing natural weathering of exterior surfaces. Restore reflective 
surfaces to their original condition.

g. Remove debris and surface dust from limited access spaces, including 
roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and 
similar spaces.

h. Sweep concrete floors broom clean in unoccupied spaces.
i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; 

clean according to manufacturer's recommendations if visible soil or stains 
remain.

j. Clean transparent materials, including mirrors and glass in doors and 
windows. Remove glazing compounds and other noticeable, vision-
obscuring materials. Polish mirrors and glass, taking care not to scratch 
surfaces.

k. Remove labels that are not permanent.
l. Wipe surfaces of mechanical and electrical equipment and similar 

equipment. Remove excess lubrication, paint and mortar droppings, and 
other foreign substances.

m. Clean plumbing fixtures to a sanitary condition, free of stains, including 
stains resulting from water exposure.

n. Replace disposable air filters and clean permanent air filters. Clean 
exposed surfaces of diffusers, registers, and grills.

o. Clean ducts, blowers, and coils if units were operated without filters during 
construction or that display contamination with particulate matter on 
inspection.

1) Clean HVAC system in compliance with specifications. Provide 
written report on completion of cleaning.

p. Clean light fixtures, lamps, globes, and reflectors to function with full 
efficiency.

q. Leave Project clean and ready for occupancy.

C. Pest Control: Comply with pest control requirements in Section 015000 "Temporary 
Facilities and Controls." Prepare written report.

D. Construction Waste Disposal: Comply with waste disposal requirements in 
Section 015000 "Temporary Facilities and Controls.” Insert an article on continuing 
inspections or consultations by Contractor if required. Possibly insert a schedule of 
approximate times for inspections.

3.2 REPAIR OF THE WORK

A. Complete repair and restoration operations before requesting inspection for 
determination of Substantial Completion.

B. Repair, or remove and replace, defective construction. Repairing includes replacing 
defective parts, refinishing damaged surfaces, touching up with matching materials, 
and properly adjusting operating equipment. Where damaged or worn items cannot be 
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repaired or restored, provide replacements. Remove and replace operating 
components that cannot be repaired. Restore damaged construction and permanent 
facilities used during construction to specified condition.

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, 
and other damaged transparent materials.

2. Touch up and otherwise repair and restore marred or exposed finishes and 
surfaces. Replace finishes and surfaces that that already show evidence of repair 
or restoration.

a. Do not paint over "UL" and other required labels and identification, 
including mechanical and electrical nameplates. Remove paint applied to 
required labels and identification.

3. Replace parts subject to operating conditions during construction that may 
impede operation or reduce longevity.

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and 
defective and noisy starters in fluorescent and mercury vapor fixtures to comply 
with requirements for new fixtures.

END OF SECTION 01 77 00
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Washington Co. Public Schools 
c/o Mr. Ben Boggs 
Clotfelter-Samokar 
228 East Reynolds Road 
Lexington, KY  40517 
 
Subject: Report of Geotechnical Exploration 
  Washington County Bus Garage 

Springfield, Kentucky 
  20-0130 

Mr. Boggs,   

Solid Ground Consulting Engineers, PLLC (Solid Ground) is pleased to present our Report of 

Geotechnical Exploration. This report is for the proposed development to be located in Springfield, 

Kentucky. The geotechnical exploration was conducted in general accordance with the scope of work 

agreed upon in Solid Ground Proposal 20-014 dated January 30, 2020. 

 

This report contains our findings and recommendations for the referenced project detailed above. 

Once completed, it is recommended that Solid Ground have the opportunity to review plans and 

specifications. In addition, it is recommended that Solid Ground be retained to perform observations 

during earthwork, shallow foundation and slab on grade construction. Solid Ground will not be held 

responsible for interpretations and field observations made by others. 

 

We appreciate the opportunity to provide our consulting services to you. We look forward to working 

with you on this and future projects. 

Sincerely,  

SOLID GROUND CONSULTING ENGINEERS, PLLC 

 

 
 
     
Kaitlin Berry, EIT     Eric C. Haley, PE  
Project Engineer     Regional Geotechnical Manager 

Kentucky License Number 24260 
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1.0 Executive Summary 

Solid Ground Consulting Engineers, performed a geotechnical exploration in support of the 

proposed development located east of East Industry Drive in Springfield, Kentucky. The 

approximate coordinates of the site are 37.693449°N, -85.225645°W.  

1.1 Summary of Findings 

Solid Ground conducted a total of 13 soil test borings at the site.  Soil overburden generally 

consisted of low to moderately plastic lean clay soils (CL), to approximate depths ranging 

from 1.3 to 8.4 feet.  The Finished Floor Elevation (FFE) is preliminarily set at 798 feet. 

1.2  Recommendations 

Solid Ground recommends the following general recommendations for design and 

construction of the proposed additions.  However, this report should be read in its entirety 

and the recommendations contained therein fully implemented. 

 The foundation may be designed as shallow spread footings bearing on the insitu soils 

or engineered fill.  

 Foundations should bear 24 inches below the proposed finished grade 

 Foundations bearing on these materials may be designed for a maximum net 

allowable bearing pressure of 2,000 psf. 

 The insitu soils are suitable for support of floor slabs on grade.   

 A seismic site classification of “C” is recommended for foundation design. 

2.0 Project Information 

2.1 Purpose and Scope of Services 

The purpose of this subsurface exploration was to prepare recommendations for design and 

construction of foundations, floor slabs, pavement and drive areas for the proposed 

development. Our scope of work included the following: 

 A discussion of site surface conditions. 

 A discussion of subsurface conditions encountered and published geologic conditions 

at the site. 

 A summary of field and laboratory testing results including a brief review of test 

procedures.   
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 Boring logs and laboratory tests will be summarized in the report and included in the 

appendices. 

 A discussion of specific geotechnical conditions and concerns which may affect the 

design or construction of the project. 

 Recommendations for site preparation and construction of compacted fills. 

 Recommended general design and construction criteria for the project foundations. 

 Recommended general design and construction criteria for the pavement. 

 A recommendation for seismic site class according to International Building Code 

which was adopted by the 2018 Kentucky Building Code (KBC). 

2.2 Project Description 

It is assumed that the building has been designed to be a steel framed metal building with 

slab on grade. Other site improvements include a gravel parking lot for up to 30 school buses 

along with concrete and asphalt drive areas, a lot for driver parking and a fuel pump canopy. 

The approximate site location is depicted below. 

 

Approximate Site Location – Springfield, KY 
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2.3 Site Conditions 

Ms. Kaitlin Berry, EIT of Solid Ground, under the direction of Mr. Eric C. Haley, PE, of Solid 

Ground, visited the site on June 2, 2020 to observe existing conditions, to help interpret the 

subsurface data and to detect conditions which could affect recommendations.  

The site is located east of East Industrial Drive in Springfield, Kentucky. The site was 

observed to be undeveloped and covered with knee-high grass. No visible signs of ponded 

water or surface depressions were observed on the property. General conditions at the time 

of our site visit are depicted in the following photo. 

 

General Site of Proposed Development 

2.4 Structural Loading Information 

Column footing loads are anticipated to be less than 60 kips and continuous footings less 

than 3 kips per linear feet. The slab is anticipated to have maximum loads not exceeding 100 

psf. Column footing loads are anticipated to be less than 50 kips and continuous footings less 

than 3 kips per linear feet. The slab is anticipated to have maximum loads not exceeding 100 

psf. 



 
Washington Co. Bus Garage  June 18, 2020 
Springfield, Kentucky   

Project 20-0130  Page 5 
 

2.5 Site Grading and Topography 

The proposed finished floor elevation (FFE) has been preliminarily set at 798 feet.  Based on 

existing site topography, minor grading will be required to establish finished grade across 

the building pad. Site grading plans were not available for preparation of this report. 

3.0 Subsurface Findings and Encountered Conditions 

3.1 Review of Previous Site Development and Historical Information 

Based on review of historical maps provided by the United States Geological Survey (USGS) 

and US Department of Agriculture (USDA), it appears the site had been undeveloped since 

1905. The site has remained mostly unchanged since 2008.  

  

1953 Springfield Topographic Quadrangle 

Approximate Site Location 
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1979 Springfield Topographic Quadrangle 

  

4-24-1997 Google Maps 

Approximate Site Location 

Approximate Site Location 
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4-12-2017 Google Maps 

3.2 Published Geologic Information 

Geologic information was referenced from the Kentucky Geological Survey (KGS), geologic 

Maps of the Springfield Quadrangle, Washington County, Kentucky. Materials underlying the 

site are mapped as the Ashlock Formation and the Lower part of Grant Lake Limestone.  

Approximate Site Location 



 
Washington Co. Bus Garage  June 18, 2020 
Springfield, Kentucky   

Project 20-0130  Page 8 
 

     

KGS Geologic Mapping  

The KGS mapping indicates that the underlying rock units have low to medium karst 

potential. Solid Ground should be contacted if any karst activity is encountered during 

construction. 

  

KGS Karst Potential Mapping 

Approximate Site Location 

Approximate Site Location 
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3.3 Subsurface Exploration Program 

A drill rig was used to conduct soil test borings to explore the site subsurface conditions. It 

should be noted that, upon completion, each boring was backfilled with onsite materials. The 

boring logs attached to this report provide specific details at the individual boring locations.   

A total of thirteen (13) borings were proposed to explore the subsurface conditions within 

the building pad, parking areas and drive lanes. Boring locations are shown in image below. 

Boring surface elevations were measured in the field by Solid Ground using Carlson 

Equipment. Therefore, the boring locations and surface elevations should be considered 

approximate. The stratification lines shown on the boring logs represent approximate 

boundaries between soil types.  It should be noted that the subsurface conditions will vary 

between borings and the representative profile is based upon the number of borings drilled 

during the field operations.   

The soil samples were visually classified by Ms. Kaitlin Berry according to the Unified Soil 

Classification System (USCS, ASTM D2487).   

 

Google Earth - Approximate Boring Locations 

- Approximate Boring Location 
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Approximate Boring Locations on Excerpt of Clotfelter-Samokar Site Plan 

3.4 Subsurface Conditions 

A description of each soil layer as follows.  

Surficial Layer – The borings generally encountered a layer of topsoil (3 to 6 inches). It 

should be noted that topsoil thicknesses may vary across the site. The soil thicknesses 

presented in this report should be considered approximate. 

Natural Soils, Lean Clay (CL) – The borings generally encountered soil described as light to 

medium brown lean clay (CL) with traces of grey underlying the topsoil to refusal. The 

Standard Penetration Test (SPT) N-values ranged from 7 to 50 blows per foot, 15 average. 

The soil consistencies were judged to be firm to hard. 
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Detailed descriptions and strength characteristics are included on the boring logs in 

Appendix A.  

Auger Refusal – The borings encountered refusal at depths ranging from 1.3 to 8.4 feet. 

Rock Coring – Rock coring was performed in borings B-1 and B-6. Core samples were 

visually classified as brown to grey limestone with some shale partings. Selected samples 

were subjected to Unconfined Compressive Strength (UC) testing. The Recovery (REC), Rock 

Quality Designation (RQD) are summarized in Table 1 below. Detailed boring logs along with 

pictures of the core are included in Appendix A of this report. 

Table 1. Rock Core Properties 

Boring 
Surface 

Elev. (ft) 
Run Interval 

(ft) 
REC 
(%) 

RQD 
(%) 

B-1 795.1 7.5 – 12.5 100 16 

B-6 797.9 4.7 – 6.1 43 0 

B-6 797.9 14.8 – 19.8 92 0 

B-6 797.9 14.1 – 19.1 96 23 

Groundwater – Groundwater was not encountered in any of the borings. Free groundwater 

levels fluctuate with seasonal weather conditions and may vary. Therefore, the borings may 

not be representative of the actual free water levels. To achieve an accurate measurement of 

free groundwater levels, water wells or piezometers should be installed. 

Solid Ground should be contacted if groundwater is encountered during earthwork 

operations. Please note, the groundwater table can fluctuate significantly which could have 

an impact on the subsurface soils.  

The following Table 2 summarizes our findings.  

Table 2. Boring Summary 

Boring 

Number 

Approximate 

Surface Elev. (ft) 

Auger Refusal 

Depth (ft) 

Auger Refusal         

Elev. (ft) 

B-1 795.1 7.5 787.6 

B-2 798.0 3.3 794.7 

B-3 794.5 7.6 786.9 
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Table 2. Boring Summary 

Boring 

Number 

Approximate 

Surface Elev. (ft) 

Auger Refusal 

Depth (ft) 

Auger Refusal         

Elev. (ft) 

B-4 798.6 4.6 794.0 

B-5 796.2 3.6 792.6 

B-6 797.9 4.7 793.2 

B-7 788.6 1.3 787.3 

B-8 806.6 7.8 798.8 

B-9 802.0 5.9 796.1 

B-10 792.2 4.7 787.5 

B-11 789.9 4.6 785.3 

B-12 788.2 7.5 780.7 

B-13 788.1 8.4 779.7 

4.0 Geotechnical Concerns and Construction Considerations 

Based on the results of our subsurface exploration and past experience with similar projects, 

we believe the project site is generally suitable for the proposed development.  However, 

some concerns exist with the subsurface conditions as discussed below.  

4.1 Topsoil 

Based on the information gathered from the soil borings, the site has a surficial layer of 

topsoil. Topsoil thicknesses are representative of conditions encountered at the boring 

locations only, thickness and aerial extent of the topsoil stratum may vary across the site.  

Construction plans should adequately address stripping and the disposal of the topsoil prior 

to earthwork operations. Topsoil may only be used as fill in landscaping areas. 

4.2 Development within a Karst Region 

Solution activity in areas underlain by limestone generally results from a slow process of 

dissolving the underlying rock units by surface runoff or rain water. Sinkholes at the ground 

surface are caused from either a general raveling failure within the soil unit or by rock 
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collapse.  Either phenomena typically result in depressions at the ground surface, which, if 

large enough, can be identified on topographic maps.  In addition to the natural causes of 

sinkhole development previously discussed, sinkholes may form as a result from water 

leaking from subsurface piping and drainage systems such as buried water and sewer pipes, 

septic lateral fields, and roof drains beneath the building and floor slabs. 

As previously stated, the Kentucky Geological Survey rates the site with low to medium risk 

for karst development. It is not possible to remove all of the risk associated with construction 

over known sinkholes or in sinkhole-prone, karst areas. Our experience indicates that the 

limestone formations mapped underlying the site pose a very high risk for solution activity 

and sinkhole formation. The natural rising and lowering of the ground water table and 

surface water migration downward through the subsurface soils can create the risk of 

continued soil migration into solution voids in the underlying limestone.  

There is some potential for additional sinkholes to be encountered during construction, 

especially in cut areas.  Solid Ground should be contacted if a solution feature or other karst 

features are encountered during construction.  Repair methods of sinkholes and other karst 

features exist. When sinkholes are encountered, the common practice is to excavate the soil 

from within the solution feature down to hard bedrock.  The two most common methods of 

remediation are a concrete plug or an inverted filter.   

We believe the risk with this development is no greater than for similar developments in the 

area. To further reduce the risk of unidentified sinkholes at the site would require the 

implementation of more sophisticated and expensive geotechnical exploration methods 

including borings on a tightly spaced grid or geophysical methods. However, this approach 

is considered expensive and is likely cost prohibitive for this project.   

4.3 Construction in Cut/Fill Areas 

Cut areas have the potential to be overcut, disturbing the insitu soils to depths below 

proposed finished grade.  Areas to receive fill are stripped of gravel and are also sometimes 

disturbed to depths deeper than intended. Both cut and fill areas shall be proofrolled prior 

to construction taking place.  Soft, loose, or wet areas shall be identified and remediated in 

accordance with the recommendations provided in the “Earthwork” section of this report.  
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4.4 Construction During Wet Conditions 

Based on our conversations it is understood that potential development will occur during 

wet conditions. Based on past experience with construction projects during wet conditions, 

subgrade remediation is often required. In addition, delays of earthwork/foundation 

operations should be anticipated. This is due to the onsite soils characterized as lean clay. 

Clays lose cohesive strength when high moisture conditions are present. To stabilize the clay, 

drying would be required. During wet conditions, the clays may become saturated and are 

unable to dry in a timely manner.  

As this project is anticipated to be of fast pace, with construction potentially occurring during 

wet conditions, we anticipate remediation methods to occur. Typically, remediation methods 

consist of undercutting soft and/or saturated soils and replacing with a granular stone that 

is “capped” with DGA. The extent and depth of the undercut is on a case by case basis 

depending on the soil conditions. We recommend contracting Solid Ground to observe 

earthwork operations and foundation and slab on grade construction. In addition, we 

recommend that the earthwork contractor and the design team adequately budget for 

remediation repairs.  

It is recommended that each spread footing and continuous footing have Dynamic 

Cone Penetrometer testing performed once foundation excavation is completed to 

ensure bearing is within the recommended net allowable as detailed in this report. 

4.5 Preliminary Liquefaction Potential and Settlement  

Liquefaction is the phenomenon where saturated soils develop high pore-water pressures 

during seismic shaking and lose their strength characteristics. This phenomenon generally 

occurs in areas of high seismicity where groundwater is shallow. Liquefaction can produce 

excessive settlement, ground rupture, lateral spreading, or failure of shallow spread 

foundations.  

Three conditions are generally required for liquefaction to occur: 

1. The soil must be saturated (relatively shallow groundwater) 

2. The soil must be loosely packed (low density) 

3. Ground shaking of sufficient intensity must occur to function as a trigger mechanism.  
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Our exploration encountered clay soils with no groundwater with bedrock at depths ranging 

from 1.3 to 8.4 feet. They are not considered loosely packed. Therefore, the soils should be 

considered to have low liquefaction potential.  

4.6 Site and Foundation Drainage  

Past experience has shown that the onsite materials are prone to degradation during wet 

periods of the year and/or under heavy traffic. Surface and ground water should be 

controlled while the subgrade fill materials are exposed and use only enough compactive 

effort to achieve stability and job site requirements for compaction. In addition, it is 

recommended that foundation concrete, or a concrete bearing medium, be placed the same 

day that foundation excavation is performed. It is imperative that dewatering be maintained 

during construction and after the development.  

The final grade should be sloped away from the structure and pavements a minimum of two 

percent to promote positive drainage. Roof drains and foundation drains should be installed 

and should discharge surface runoff away from the structure to provide positive site 

drainage. It should be noted that drainage should be designed and constructed without 

impacting neighboring properties. Drainage design is beyond our scope of work. 

It is imperative that dewatering be maintained during construction and after 

development. If positive dewatering methods are not continually applied and 

maintained, the potential of remedial subgrade measures is greatly increased. 

5.0 Recommendations 

The following recommendations are based on the information gathered and subsurface 

conditions encountered during this exploration. It should be noted that Solid Ground cannot 

be held liable for fill placed or performance of the subgrade without observations. It is 

recommended to retain Solid Ground to perform proofrolling of the building pads and 

pavement areas, prior to the beginning of fill placement and during fill placement (if 

required). 

5.1 Earthwork 

5.1.1 Site Preparation 

 Topsoil materials should be stripped to prepare the site for construction.   
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o The stripping should extend a minimum of five feet outside of the pavement 

and building areas. 

 After stripping and cutting operations, the subgrade should be evaluated by Solid 

Ground by proofrolling methods with a fully loaded dump truck.   

o Possible remediation methods may be required if the subgrade and site soils are 

exposed to wet weather conditions.  

5.1.2 Structural Fill Placement 

Backfill materials for structural fill placement may consist of soil or durable crushed stone. 

The following steps are recommended for fill placement within the building pad. The onsite 

soils are expected to meet the requirements for structural fill. 

Structural fill material, if required, is defined as the following: 

 Inorganic natural soil with maximum particle sizes of 3 inches. 

 Plasticity Index of no greater than 30 percent and liquid limit less than 50. 

 Solid Ground should observe to ensure the soils meet applicable standards for 

structural fill. 

 Other sources of structural fill should be verified by Solid Ground. 

o If other sources of structural fill are anticipating, Solid Ground should collect 

a bulk sample for standard Proctor testing. 

The following are recommendations for placement of soil structural fill: 

 Structural fill should be placed in 6-inch to no greater than 8-inch-thick layers.  

 Structural fill should be compacted to at least 98 percent of the soil’s maximum dry 

density as determined by the standard Proctor compaction test (ASTM D698).   

 The moisture content of the fill material should be maintained about 2 percent (above 

or below) of its standard Proctor optimum moisture content depending on the results 

of the Proctor tests. 

 In-place density testing must be performed as a check that the previously 

recommended compaction criteria have been achieved. 

 Fill placement should be monitored on a full-time basis by Solid Ground during site 

grading.   

 Fill placement should extend to a minimum of 5 feet beyond the building footprint. 
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Solid Ground should be contacted if any unexpected subsurface conditions are encountered 

during earthwork construction. It is important that Solid Ground observe earthwork 

construction.  

5.2 Shallow Spread Footings 

5.2.1 Discussion 

As previously stated, the FFE has been preliminarily set at 798 feet. However, based on site 

topography, minor grading will be needed to to achieve the FFE across the building pad. 

It is recommended that foundations bear on stiff or better natural soils or engineered-fill. 

We recommend the use of a maximum net allowable bearing pressure of 2,000 psf 

(pounds per square foot) for foundations bearing on these materials. 

A detailed settlement analysis was beyond the scope of this report.  Based on the assumed 

structural loads, the available site grading information, the recommended bearing pressure, 

knowledge of the site’s development and empirical correlation for the subsurface conditions 

encountered beneath the proposed structure, we estimate the total settlements of the 

foundation to be about one-inch or less.  Differential settlements are estimated to be about 

½ inch or less.   

Once the design is finalized, we recommend allowing Solid Ground the opportunity to review 

the plans and specifications.  

5.2.2 Construction Considerations 

The following construction considerations are recommended: 

 Column footings and strip footings should be at least 24 inches wide and 12 inches 

thick.  

 All exterior footing bottoms should be at least 24 inches below the lowest 

adjacent exterior grade for protection against frost penetration.  

 Clean the foundation bearing area so that it is nearly level and free of ponded water 

and loose material.   

 Dewatering methods may be necessary if the foundation excavation takes place 

during wet weather. 
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 Perform Dynamic Cone Penetrometer (DCP) testing at each isolated footing location, 

or on approximate 20 foot spacing for continuous footings. Spacing/frequency of 

testing may be adjusted in the field at the discretion of the geotechnical professional 

based on encountered conditions. 

 Solid Ground should be on site while the foundation construction is performed. 

5.3 Slab on Grade 

We assume that the slab on grade will be utilized for light loads. If this assumption is 

incorrect, Solid Ground should be contacted to modify recommendations. The following 

recommendations should be followed:  

 Solid Ground should observe the finished subgrade utilizing proofrolling once 

grading is completed. If excessive pumping and/or rutting is observed remediation 

may be required. Typical remediation methods consist of undercutting the unsuitable 

soil and placing recompacted soil or granular material. 

 If construction is to take place during wet periods of the year, there is a potential that 

remediation methods will be required to stabilize the soil subgrade.  Solid Ground 

should be consulted to assist in selecting the method most appropriate for site 

conditions. These methods may consist of any or combination of the following: 

o Tensar geogrid reinforcement. 

o “Walking” No. 2 stone into the soft subgrade. 

o Application of compacted No. 57 stone.  

 It is imperative that quality control be performed specifically for the slab on 

grade to ensure that moisture contents, as well as compaction efforts, are within 

optimum. If clay fill material is placed above optimum, there is potential that slab 

settlement could occur.  

 It is recommended that the floor slab be constructed with a DGA stone base of a 

minimum of 6 inches in thickness. The floor slab should be constructed with a 

minimum of 4 inches of reinforced concrete. The slab section is a recommended 

minimum, slab design should be conducted by a structural engineer based on actual 

loading information. 

 A subgrade modulus, k, of 60 pounds per cubic inch (pci) for design of the floor slab 

supported by granular material.  

 It is recommended to utilize a minimum 6 mil vapor barrier between bottom of 

concrete slab and stone subbase.  
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 Control joints should be placed in the slab around any columns and along footing 

supported walls so these elements may move independently. 

 Place horizontal control joints into the slab, spaced approximately 12 feet apart to 

control cracking. 

 The floor slab should be fully ground-supported. This will reduce the possibility of 

cracking and displacement of the floor slab due to differential settlement. 

 It is recommended to perform proofrolling prior to placing stone to serve as the slab 

working base, and again immediately prior to constructing the slab. 

5.4 Seismic Site Classification 

This classification is based on the seismic standards and design values from the 2009 NEHRP 

Recommended Seismic Provisions and the 2010 ASCE-7 Standard.  Based on the results of 

our exploration and the geology of the area, we assign a site seismic classification of “C”. 

Seismic Site Class and design parameters are summarized in Table 3 below. 

Table 3. Seismic Site Class Information 

Seismic Design Parameters - Provided by USGS 

Code Used 2009 NEHRP 

Site Classification Site Class “C” 

Occupancy Category II 

Location 37.693449°N, -85.225645°W. 

Fa  1.2 

Fv  1.699 

SDS 0.148g 

SD1 0.114g 

5.5 Pavement Recommendations  

5.5.1 General 

Based on past experience with similar traffic loading (assumed) and subsurface conditions, 

the subgrade soils are assumed to have a CBR of 2.0 for the pavement analysis based on SPT 

correlation. American Association of State Highway and Transportation Officials (AASHTO) 

Guide for Design of Pavement Structures (1993) was used for the analysis. The assumptions 

are listed below for the pavement analysis.  
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If the following assumptions are incorrect, Solid Ground should be contacted to provide 

additional recommendations. 

 Initial Serviceability of 4.2 

 Resilient Modulus of 3,000 

 Terminal Serviceability of 2.0 

 Reliability of 90% 

 Life of 15 years 

 Maximum Estimated Equivalent Single Axe Load (ESAL’s) of 20,000 for Light Duty 

with following assumptions: 

o 10 Package Delivery Vehicles per day 

o 200 Passenger Cars per day 

 Maximum Estimated Equivalent Single Axe Load (ESAL’s) of 80,000 for Heavy Duty, 

with following assumptions: 

o 1 Fuel Truck Delivery per week 

o 1 Garbage Truck per week 

o 30 School Buses per day 

o 200 Passenger Cars per day 

5.5.2 Flexible Asphalt Pavements 

Based on the design assumptions detailed above, we recommend the following asphalt 

pavement sections: 

Table 4. Light Duty Asphalt Pavement Section 

Material Light Duty Thickness (Inches) 

Asphalt Surface Course 1.5 

Asphalt Base Course 2.0 

Compacted Crushed Stone Base 8.0 

*Walk #2 into subgrade and observe proofroll to identify unsuitable areas 

*Indicates typical remediation methods for soft soils identified during proofrolling.  Not required if 

proofrolls indicate stable subgrade conditions. 
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Table 5. Heavy Duty Asphalt Pavement Section 

Material Heavy Duty Thickness (Inches) 

Asphalt Surface Course 2.0 

Asphalt Base Course 3.0 

Compacted Crushed Stone Base 12.0 

*1 Layer of Tensar BX1200 and Geogrid Filter Fabric 

*Walk #2 into subgrade and observe proofroll to identify unsuitable areas 

*Indicates typical remediation methods for soft soils identified during proofrolling.  Not required if 

proofrolls indicate stable subgrade conditions. 

5.5.3 Rigid Concrete Pavements 

Based on the assumptions given in Section 5.5.1, the following concrete pavement sections 

are recommended: 

Table 6. Light Duty Rigid Concrete Pavement  

Material 
Light Duty Thickness 

(Inches) 

Designed Compressive 

Strength (psi) 

Concrete 6.0 4,000 

Compacted Crushed Stone 

Base 
12.0  

*1 Layer of Tensar BX1200 and Geogrid Filter Fabric  

*Compacted Crushed Stone 

Base 
12.0  

*1 Layer of Tensar BX1200 and Geogrid Filter Fabric  

*Walk #2 into subgrade and observe proofroll to identify unsuitable areas 

*Indicates typical remediation methods for soft soils identified during proofrolling.  Not required if 

proofrolls indicate stable subgrade conditions. 
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Table 7. Heavy Duty Rigid Concrete Pavement  

Material 
Heavy Duty Thickness 

(Inches) 

Designed Compressive 

Strength (psi) 

Concrete 7.0 4,000 

Compacted Crushed Stone 

Base 
12.0  

*1 Layer of Tensar BX1200 and Geogrid Filter Fabric  

*Compacted Crushed Stone 

Base 
12.0  

*1 Layer of Tensar BX1200 and Geogrid Filter Fabric  

*Walk #2 into subgrade and observe proofroll to identify unsuitable areas 

*Indicates typical remediation methods for soft soils identified during proofrolling.  Not required if 

proofrolls indicate stable subgrade conditions. 

We recommend the dumpster pad be constructed of concrete: 

 The dumpster pad apron should extend the entire length of the garbage truck beyond 

the face of the dumpster.   

5.6 Plan Review 

To better assure conformance of the final design documents with the recommendations 

contained in this report, and to better comply with the building department’s requirements, 

Solid Ground should review the completed project plans prior to construction. The plans 

should be made available for our review as soon as possible after completion so that we can 

better assist in keeping your project schedule on track.  

We recommend that the following project-specific note be added to the architectural, 

structural, and civil plans: “The geotechnical aspects of the project, including site grading, 

utility and foundation excavations, slab on grade construction, placement and compaction of 

engineered fill, installation of site drainage should be performed in accordance with the 

recommendations of the “Geotechnical Report prepared by Solid Ground Consulting Engineers, 

PLLC, dated June 18, 2020.” 
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5.7 Construction Monitoring and Observations 

Based on past experience, in order to obtain the Certificate of Occupancy for this 

development, you will be required to directly contract a qualified and certified inspection 

firm to provide special inspection items consisting of observing the following: 

 Soil Construction 

 Foundation Construction  

 Concrete Placement 

 Reinforcement Placement 

 Steel Construction 

 

It is advantageous to the owner to contract with Solid Ground Engineering, Inc. to 

provide construction monitoring and observations for this project. Some of those 

benefits are as follows: 

 As the Geotechnical Engineer of Record (GER) for this project, we will provide 

confirmation that subsurface conditions exposed during construction are 

substantially the same as those interpolated from our limited subsurface exploration, 

on which the analysis and design were based. 

 The recommendations in this report are based on limited subsurface information. 

The nature and extent of variation across the site may not become evident until 

construction. If variations are then exposed, it will be necessary to re-evaluate our 

recommendations. In the event that subsurface conditions differ from those 

anticipated, we as the GER will provide recommendations if deemed necessary.  

6.0 Report Limitations 

This report has been prepared for the exclusive use of Washington Co. Public Schools and 

Clotfelter-Samokar for specific application to the project site.  Our recommendations have 

been prepared using generally accepted standards of geotechnical engineering practice in 

the Commonwealth of Kentucky.  No other warranty is expressed or implied.   

The recommendations provided are based on the subsurface information and other findings 

obtained by Solid Ground as well as information provided by you. If there are revisions to 

the plans for this project or if subsurface conditions detailed in this report are encountered 

during construction that are different than our exploration, we should be notified 

immediately to modify the foundation recommendations if deemed necessary. We cannot be 
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held responsible for the impact of those conditions on the project if those impacts are not 

made known to us.  

The scope of services did not include an environmental assessment for determining the 

presence or absence of wetlands or hazardous or toxic materials. Any statements in this 

report or on the test pit logs regarding odors, colors, and unusual or suspicious items or 

conditions are strictly for informational purposes.  

7.0 Associated Geotechnical Risks 

The analytical tools which are used by the geotechnical engineer in this area are generally 

empirical and must be used in conjunction with professional engineering judgment and 

experience. Therefore, the recommendations presented in this geotechnical exploration 

should not be considered risk-free and are not a guarantee that the proposed structure will 

perform as planned. The engineering recommendations presented in this are based on the 

information gathered during the subsurface exploration, information provided by you and 

past experience with similar projects. 
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B-1

Groundwater      :  not encountered    Engineer: Kaitlin Berry, EIT

Location of Boring: NW Building Corner

Auger Size: 6 inches    Method: Hollow Stem Auger               Hammer Type: Automatic

Washington County Garage

Weather: sunny/70's                  Date: June 3, 2020

Boring Logs are for informational purposes only.
Boring includes conditions observed during the site visit and for this particular location.
Soil was visually classified in the field.  

*Depths are considered approximate.  
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Weather: sunny/70's                  Date: June 3, 2020          *Approximate Surface Elevation: 

Location of Boring: East Side of Building Drill Rig: Lonestar LST1G+HDA

Auger Size: 6 inches    Method: Hollow Stem Auger               Hammer Type: Automatic
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795.2

Location of Boring: SW Building Corner Drill Rig: Lonestar LST1G+HDA

Auger Size: 6 inches    Method: Hollow Stem Auger               Hammer Type: Automatic
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20-0130

Boring Log

B-5

Washington County Garage

Weather: sunny/70's                  Date: June 3, 2020          *Approximate Surface Elevation: 

Boring Logs are for informational purposes only.
Boring includes conditions observed during the site visit and for this particular location.

Soil was visually classified in the field.  
*Depths are considered approximate.  
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788.2

787.2
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780.2
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793.2

792.6

791.2
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785.2

784.2

783.2

782.2

781.2

AUGER REFUSAL AT 3.6 FEET

FIRM, light to medium brown LEAN 
CLAY (CL) with traces of grey, moist 50
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)

0.0

1.0

2.0 2 SS 35, 11, 6, 22,1

3.0 4 SS 13.2

4.7

5.0

6.0

6.1

8.0

9.0

10.0

11.0

12.0

13.0

14.0

14.7

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

RC

0

23

RC

RC

RQD (%)

0

ROCK CORE TERMINATION AT 

14.7 FEET

MODERATELY HARD TO HARD, 

grey LIMESTONE with SHALE 

partings, thin to medium bedded, 

slightly weathered
9.7-14.7

795.9

794.9

793.2

792.9

787.9

786.9

785.9

791.9

791.8

789.9

788.9

VERY STIFF, light to medium 

brown LEAN CLAY (CL) with 

traces of grey, moist

774.9

784.9

783.9

783.2

781.9

780.9

779.9

778.9

777.9

776.9

775.9

Location of Boring: SE Building Corner
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20-0130

Boring Log

B-6

Washington County Garage

Weather: sunny/70's                  Date: June 3, 2020          *Approximate Surface Elevation: 

Auger Size: 6 inches    Method: Hollow Stem Auger               Hammer Type: Automatic

Groundwater      :  not encountered

797.9

   Engineer: Kaitlin Berry, EIT     Driller: Horn and Associates

REC (%)
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T

 "
N

" 
V

a
lu

e

TOPSOIL (5 INCHES)

AUGER REF/BEGIN CORE 4.7 FT

MODERATELY HARD, brown 

LIMESTONE, highly weathered

50 / 2

6.1-9.7

4.7-6.1

*Approximate 

Surface 

Elevation (ft.)

Material Description
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e
n

t 

43

17

796.9

Boring Logs are for informational purposes only.
Boring includes conditions observed during the site visit and for this particular location.
Soil was visually classified in the field.  

*Depths are considered approximate.  

773.9

772.9

50

96

92



 

 

 

788.6 feet

Drill Rig: Lonestar LST1G+HDA

*Approximate 

Depth from 

existing grade 

(ft.)
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0.0 0 SS 3, 3, 6, 24.0

1.0

1.3

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

772.6

771.6

785.6

784.6

763.6

AUGER REFUSAL AT 1.3 FEET

FIRM, light to medium brown LEAN 

CLAY (CL) with traces of grey, moist

782.6

781.6

780.6

779.6

778.6

783.6

777.6

776.6

775.6

774.6

773.6

Groundwater      :  not encountered    Engineer: Kaitlin Berry, EIT     Driller: Solid Ground
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20-0130

Boring Log

B-7

Washington County Garage

Weather: sunny/70's                  Date: June 3, 2020

Auger Size: 6 inches    Method: Hollow Stem Auger               Hammer Type: Automatic

         *Approximate Surface Elevation: 

Location of Boring: N Parking Area

*Approximate 

Surface 

Elevation (ft.)

Material Description
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TOPSOIL (5 INCHES)

9788.6

787.6

787.3

770.6

769.6

768.6

767.6

766.6

765.6

764.6

Boring Logs are for informational purposes only.

Boring includes conditions observed during the site visit and for this particular location.
Soil was visually classified in the field.  
*Depths are considered approximate.  



 

 

 

806.6 feet

*Approximate 

Depth from 

existing grade 

(ft.)
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0.0 0 SS 3, 5, 4, 18.3

1.0

2.0

3.0 2 1/2 SS 3, 3, 5, 20.9

4.0

5.0 5 SS 3, 8, 50 / 4 17.1

6.0

7.0

7.8 7 1/2 SS 50 /1 0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

783.6

782.6

781.6

FIRM, light to medium brown 
LEAN CLAY (CL) with traces of 

grey, moist

AUGER REFUSAL AT 7.8 FEET

788.6

787.6

786.6

785.6

784.6

799.6

798.8

797.6

790.6

789.6

804.6

Page 1 of 1
20-0130

Boring Log

B-8

Drill Rig: Lonestar LST1G+HDA

Auger Size: 6 inches    Method: Hollow Stem Auger               Hammer Type: Automatic

Washington County Garage

Weather: sunny/70's                  Date: June 3, 2020          *Approximate Surface Elevation: 

   Engineer: Kaitlin Berry, EIT

Material Description
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6
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m
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t 

806.6

805.6

    Driller: Solid Ground

803.6

802.6

801.6

800.6

*Approximate 

Surface 

Elevation (ft.)

Location of Boring: NE parking area

50

796.6

795.6

794.6

793.6

792.6

791.6

Groundwater      :  not encountered
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e

TOPSOIL (6 INCHES)

8

9

Boring Logs are for informational purposes only.

Boring includes conditions observed during the site visit and for this particular location.

Soil was visually classified in the field.  

*Depths are considered approximate.  
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802.0 feet

*Approximate 

Depth from 

existing grade 

(ft.)
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0.0 0 SS 3, 3, 4, 22.8

1.0

2.0

3.0 2 1/2 SS 3, 3, 10, 22.3

4.0

5.0 5 SS 50 / 3 8.3

5.9

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

Groundwater      :  not encountered    Engineer: Kaitlin Berry, EIT     Driller: Solid Ground
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20-0130

Boring Log
B-9

Washington County Garage

Weather: sunny/70's                  Date: June 3, 2020          *Approximate Surface Elevation: 

Location of Boring: NE Parking Area Drill Rig: Lonestar LST1G+HDA

Auger Size: 6 inches    Method: Hollow Stem Auger               Hammer Type: Automatic

*Approximate 

Surface 

Elevation (ft.)

Material Description
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802.0 7

796.1

801.0 TOPSOIL (6 INCHES)

800.0

799.0 13FIRM TO STIFF, light to medium 

brown LEAN CLAY (CL) with 
traces of grey, moist

798.0

797.0 50

795.0

794.0

793.0

AUGER REFUSAL AT 5.9 FEET

792.0

791.0

790.0

789.0

788.0

787.0

786.0

785.0

784.0

783.0

782.0

781.0

780.0

779.0

778.0

777.0

Boring Logs are for informational purposes only.

Boring includes conditions observed during the site visit and for this particular location.

Soil was visually classified in the field.  

*Depths are considered approximate.  



 

 

 

792.2 feet

*Approximate 

Depth from 

existing grade 

(ft.)
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0.0 0 SS 3, 4, 5, 19.6

1.0

2.0

3.0 2 1/2 SS 4, 4, 8, 19.1

4.0

4.7

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

FIRM TO STIFF, light to medium 
brown LEAN CLAY (CL) with 

traces of grey, moist

AUGER REFUSAL AT 4.7 FEET

767.2

Boring Logs are for informational purposes only.

Boring includes conditions observed during the site visit and for this particular location.

Soil was visually classified in the field.  

*Depths are considered approximate.  

769.2

768.2

772.2

771.2

770.2

775.2

774.2

773.2

778.2

777.2

776.2

781.2

780.2

779.2

784.2

783.2

782.2

787.5

786.2

785.2

789.2 12

788.2

*Approximate 

Surface 

Elevation (ft.)

Material Description
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791.2 TOPSOIL (5 INCHES)

790.2

Groundwater      :  not encountered    Engineer: Kaitlin Berry, EIT     Driller: Solid Ground
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20-0130

Boring Log
B-10

Washington County Garage

Weather: sunny/70's                  Date: June 3, 2020          *Approximate Surface Elevation: 

Location of Boring: E Parking Area Drill Rig: Lonestar LST1G+HDA

Auger Size: 6 inches    Method: Hollow Stem Auger               Hammer Type: Automatic



 

 

 

789.9 feet

*Approximate 
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existing grade 
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0.0 0 SS 3, 5, 5, 25.2

1.0

2.0

3.0 2 1/2 SS 4, 4, 6, 21.1

4.0

4.6

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

FIRM TO STIFF, light to medium 

brown LEAN CLAY (CL) with 

traces of grey, moist

AUGER REFUSAL AT 4.6 FEET

764.9

Boring Logs are for informational purposes only.

Boring includes conditions observed during the site visit and for this particular location.
Soil was visually classified in the field.  
*Depths are considered approximate.  

766.9

765.9

769.9

768.9

767.9

772.9

771.9

770.9

775.9

774.9

773.9

778.9

777.9

776.9

781.9

780.9

779.9

785.3

783.9

782.9

786.9 10

785.9

*Approximate 

Surface 

Elevation (ft.)

Material Description
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789.9 10

788.9 TOPSOIL (5 INCHES)

787.9

Groundwater      :  not encountered    Engineer: Kaitlin Berry, EIT     Driller: Solid Ground
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20-0130

Boring Log

B-11

Washington County Garage

Weather: sunny/70's                  Date: June 3, 2020          *Approximate Surface Elevation: 

Location of Boring: SE Parking Area Drill Rig: Lonestar LST1G+HDA

Auger Size: 6 inches    Method: Hollow Stem Auger               Hammer Type: Automatic



 

 

 

788.2 feet

*Approximate 
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existing grade 

(ft.)
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0.0 0 SS 4, 4, 5, 17.8

1.0

2.0

3.0 2 1/2 SS 4, 4, 6, 21.3

4.0

5.0 5 SS 5, 6, 10, 18.6

6.0

7.0

7.5 7 1/2 SS 50 / 1 0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

FIRM TO VERY STIFF, light to 
medium brown LEAN CLAY (CL) 

with traces of grey, moist

AUGER REFUSAL AT 7.5 FEET

763.2

Boring Logs are for informational purposes only.

Boring includes conditions observed during the site visit and for this particular location.

Soil was visually classified in the field.  

*Depths are considered approximate.  

765.2

764.2

768.2

767.2

766.2

771.2

770.2

769.2

774.2

773.2

772.2

777.2

776.2

775.2

780.7 50

779.2

778.2

783.2 16
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781.2

785.2 10

784.2

*Approximate 

Surface 

Elevation (ft.)

Material Description
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787.2 TOPSOIL (6 INCHES)

786.2

Groundwater      :  not encountered    Engineer: Kaitlin Berry, EIT     Driller: Solid Ground
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20-0130

Boring Log
B-12

Washington County Garage

Weather: sunny/70's                  Date: June 3, 2020          *Approximate Surface Elevation: 

Location of Boring: S Drive Lane Drill Rig: Lonestar LST1G+HDA

Auger Size: 6 inches    Method: Hollow Stem Auger               Hammer Type: Automatic



 

 

 

 

 

 

788.1 feet

*Approximate 

Depth from 

existing grade 

(ft.)

Sy
m

b
o

l

Sa
m

p
le

 D
e

p
th

 

(f
t)

Sa
m

p
le

 T
y

p
e

R
e

co
v

e
ry

 

(i
n

ch
e

s)

A
tt

e
rb

e
rg

 

L
im

it
s

M
o

is
tu

re
 

C
o

n
te

n
t 

(%
)

P
e

rc
e

n
t 

F
in

e
s

A
p

p
ro

x
im

a
te

 

P
e

a
k

 S
tr

e
ss

 
(P

SF
)

0.0 0 SS 4, 5, 6, 25.3

1.0

2.0

3.0 2 1/2 SS 4, 7, 5, 22.4

4.0

5.0 5 SS 4, 5, 5, 17.0

6.0

7.0

8.4 7 1/2 SS 2, 8, 50 / 3 14.8

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

FIRM TO STIFF, light to medium 
brown LEAN CLAY (CL) with 

traces of grey, moist

AUGER REFUSAL AT 8.4 FEET

763.1

Boring Logs are for informational purposes only.

Boring includes conditions observed during the site visit and for this particular location.

Soil was visually classified in the field.  

*Depths are considered approximate.  

765.1

764.1

768.1

767.1

766.1

771.1

770.1

769.1

774.1

773.1

772.1

777.1

776.1

775.1

779.7 50

779.1

778.1

783.1 10

782.1

781.1

785.1 12

784.1

*Approximate 

Surface 

Elevation (ft.)

Material Description
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788.1 11

787.1 TOPSOIL (3 INCHES)

786.1

Groundwater      :  not encountered    Engineer: Kaitlin Berry, EIT     Driller: Solid Ground
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20-0130

Boring Log
B-13

Washington County Garage

Weather: sunny/70's                  Date: June 3, 2020          *Approximate Surface Elevation: 

Location of Boring: S Drive Lane Drill Rig: Lonestar LST1G+HDA

Auger Size: 6 inches    Method: Hollow Stem Auger               Hammer Type: Automatic



 



 

 

 

 

 

 

 

 

APPENDIX B – LABORATORY TESTING 

 

 

 

 

 

 

 

 

 

 

 

 



 



 

 

 

PROJECT NAME: Washington Co Garage PROJECT NO.:

SAMPLE RECEIVED: TECHNICIAN: KB

TEST DATE: REVIEWED BY: ECH

METHOD: REPORT DATE:

Depth LL PL PI

Moist, 

%

Est. % 

retained 

on No. 

40 sieve

0-1.5 38 23 15 23.6 10

2.5-4 35 20 15 21.3 10

23.8

06/05/20

06/08/20

CL- Lean Clay

CL- Lean Clay

Sample ID / Location Classification - Description

B-3

B-12

light to medium brown clays with traces of grey

                             Atterberg Limits (ASTM D4318)

20-0130

CL-ML

CL or OL

CH or OH

ML or OL

MH or OH
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B-3 0-1.5 B-12 2.5-4



 

Solid Ground Consulting Engineers, PLLC • 1403 Lexington Road • Richmond, Kentucky 40475 

Office: 888.255.4759/Local:859.545.4587 • website: www.solidgroundce.com 

  

August 7, 2020 
 

Washington Co. Public Schools 
c/o Mr. Ben Boggs 
Clotfelter-Samokar 
228 East Reynolds Road 
Lexington, KY  40517 
 
Subject: Addendum to  

Report of Geotechnical Exploration 
  Washington County Bus Garage 

Springfield, Kentucky 
  20-0130 

Mr. Boggs,   

Solid Ground Consulting Engineers, PLLC (Solid Ground) is pleased to present this Addendum to 

Report of Geotechnical Exploration, Washington County Bus Garage, Solid Ground Report No. 20-

0130, dated June 18, 2020. This Addendum provides additional information for design of foundations 

and below grade walls, and should be used in conjunction with the June 18, 2020 geotechnical report. 

The recommended equivalent fluid pressures for granular backfill and insitu lean clay soils are 

presented in the tables below: 

Granular Backfill Material  
Equivalent Hydrostatic Pressures (EHP)  

and Earth Pressure Coefficients  

Condition  EHP (pcf) Coefficients  

Active  40 Ka = 0.30  

At Rest  65 Ko = 0.50  

Passive  400 Kp = 3.0  
  

Cohesive Soil (CL) Backfill Material  
Equivalent Hydrostatic Pressures (EHP)  

and Earth Pressure Coefficients  

Condition  EHP (pcf) Coefficients  

Active  50  Ka = 0.40  

At Rest  70  Ko = 0.60  

Passive  295  Kp = 2.45  
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The following assumptions were utilized in calculation of the EHP presented above.  

• The onsite soils used for backfill are classified as lean clay (CL).  
• The estimated standard proctor maximum dry density is 100 pcf.  
• The estimated optimum moisture content is 22 percent.  

 
The recommended coefficient of friction for concrete on medium stiff to stiff clay is 0.30 

and 0.60 for clean sound bedrock. 

 

We appreciate the opportunity to provide our consulting services to you. We look forward 

to working with you on this and future projects. 

Sincerely,  

SOLID GROUND CONSULTING ENGINEERS, PLLC 

 

     

 
Eric C. Haley, PE  
Regional Geotechnical Manager 
Kentucky License Number 24260 

 



 



New Bus Garage - Washington County Schools  C-S 1924 
 

STRUCTURAL EXCAVATION AND BACKFILL  03 03 00 - 1 

SECTION 03 03 00 – STRUCTURAL EXCAVATION AND BACKFILL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Structural Excavation and Backfill includes: 

1. Preparing subgrades for slabs on grade. 
2. Excavating and backfilling for building foundations from subgrade. 
3. Over-excavation and structural backfill to achieve adequate support for 

foundations. 
4. Subsurface drainage backfill for foundation walls. 

B. Related Sections:  The following Sections contain requirements that relate to this 
Section: 

1. Division 1 Section “Structural Special Inspection.” 
2. Division 1 Section "Temporary Facilities and Controls." 
3. Division 3 Section "Cast-in-Place Concrete." 
4. Division 31 Section “Earth Moving.” 
5. Division 33 Section "Subdrainage."  

1.3 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material (flowable fill) used to fill an 
excavation. 

B. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

C. Drainage Course:  Free-draining aggregate layer supporting the slab-on-grade that 
also minimizes upward capillary flow of pore water. 

D. Excavation:  Removal of material encountered above bearing elevations and to lines 
and dimensions indicated. 

1. Authorized Additional Excavation (Over-excavation):  Excavation below bearing 
elevations or beyond indicated lines and dimensions as directed by Special 
Inspector and confirmed by Architect.  Authorized additional excavation and 
replacement material will be paid for according to Contract provisions for 
changes in the Work. 

2. Bulk (Mass) Excavation:  Excavation more than 10 feet in width and more than 
30 feet in length. 

3. Unauthorized Excavation:  Excavation below bearing elevations or beyond 
indicated lines and dimensions without direction by Architect.  Unauthorized 
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excavation, as well as remedial work directed by Architect, shall be without 
additional compensation. 

E. Fill:  Soil materials used to raise existing grades. 

F. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and 
boulders of rock material that exceed 3/4 cu. yd.  for footing excavation that cannot be 
removed by rock excavating equipment equivalent to the following in size and 
performance ratings, without systematic drilling, ram hammering, ripping, or blasting, 
when permitted: 

1. Excavation of Footings:  Late-model, track-mounted hydraulic excavator; 
equipped with a 42-inch-  wide, maximum, short-tip-radius rock bucket; rated at 
not less than 138-hp flywheel power with bucket-curling force of not less than 
28,700 lbf  and stick-crowd force of not less than 18,400 lbf with extra-long reach 
boom; measured according to SAE J-1179. 

G. Structures:  Buildings, footings, foundations, retaining walls, slabs, or other man-made 
stationary features constructed above or below the ground surface as shown on the 
structural drawings. 

H. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below subbase, drainage fill, drainage course, or topsoil materials. 

I. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as 
underground services within buildings. 

1.4 SUBMITTALS 

A. General:  Furnish submittals in quantity, format, and other Conditions of the Contract 
and as specified in Division 1 of the Project Manual. 

B. Material Test Reports:  For each on-site and borrow soil material proposed for fill and 
backfill as follows: 

1. Classification according to ASTM D 2487. 
2. Laboratory compaction curve according to ASTM D 698. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are 
not available from excavations. 

B. Satisfactory Soils:  Soil Classification Groups GW, GP, GM, GC, SW, SP, SM, SC, CH, 
and CL according to ASTM D 2487, or a combination of these groups; free of rock or 
gravel larger than 3 inches in any dimension, debris, waste, frozen materials, 
vegetation, and other deleterious matter.  No concentration of large fragments is 
permitted unless approved by Geotechnical Engineer and Architect. 
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1. Plasticity Index:  Less than 30. 
2. Swell potential:  Less than 50 psf. 
3. Maximum dry density of at least 100 pounds per cubic foot. 

C. Unsatisfactory Soils:  Soil Classification Groups ML, OL, MH, OH, and PT according to 
ASTM D 2487, or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent 
of optimum moisture content at time of compaction. 

2. Shot rock, asphalt, and coal fragments. 
3. Organics content shall be less than 5%.  Limit total depth of soil fills with organic 

contents over 4% to 24”.  

D. Subbase Material (Dense Graded Aggregate):  Naturally or artificially graded mixture of 
natural or crushed gravel, crushed stone, and natural or crushed sand; meeting 
Kentucky Transportation Cabinet Standard Specification for dense graded aggregate; 
with at ¾” maximum nominal size aggregate and not more than 13 percent passing a 
No. 200 sieve. 

E. Drainage Course and Drainage/Wall Backfill (Crushed Stone):  Narrowly graded 
mixture of crushed stone, or crushed or uncrushed gravel; meeting Kentucky 
Transportation Cabinet Standard Specification for #57 stone; ASTM D 448; coarse-
aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve and 0 to 5 
percent passing a No. 8 sieve. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, and other hazards 
created by earth moving operations. 

B. Protect and maintain erosion and sedimentation controls during earth moving 
operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove 
temporary protection before placing subsequent materials. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on 
prepared subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary 
drainage ditches. 
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3.3 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character 
of surface and subsurface conditions encountered.  Unclassified excavated materials 
may include rock, soil materials, and obstructions.  No changes in the Contract Sum or 
the Contract Time will be authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil 
materials and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 
construction without exceeding the following dimensions: 

a. 24 inches outside of concrete forms other than at footings. 
b. 12 inches outside of concrete forms at footings. 
c. 24 inches below bottom of footings where footings specified to be soil 

bearing. 
d. 6 inches outside of minimum required dimensions of concrete cast against 

grade. 
e. 6 inches beneath bottom of concrete slabs-on-grade. 

3.4 STRUCTURAL EXCAVATION  

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 
inch.  If applicable, extend excavations a sufficient distance from structures for placing 
and removing concrete formwork, for installing services and other construction, and for 
inspections. 

1. Excavations for footings and foundations:  Do not disturb bottom of excavation.  
Excavate by hand to final grade just before placing concrete reinforcement.  Trim 
bottoms to required lines and grades to leave solid base to receive other work. 

2. Recompact areas loosened by excavation operations prior to reinforcing steel 
placement. 

3. Remove loose soil, debris, and excess surface water from the bearing surface 
prior to concrete placement. 

B. Over-excavate all soft and deleterious material below foundations as directed by 
Special Inspector and backfill back to foundation bearing elevation with approved fill 
material. 

C. For foundations classified as soil bearing on the structural drawings, undercut and 
maintain similar bearing material type and depths. 

1. Remove all rock within 24 inches below bottom of foundation and replace with 
approved engineered soil backfill. 

2. In mass earth fills 4 feet or deeper, overexcavate both existing and new fills 
below footing to an elevation where depth of fill is 4 feet or less, and backfill with 
approved cementitious material to footing bearing. 
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3.5 SUBGRADE INSPECTION 

A. Notify Architect when excavations have reached required subgrade. 

B. If Special Inspector determines that unsatisfactory soil is present, notify Architect and 
receive direction.  Once received, continue excavation and replace with compacted 
backfill or fill material as directed. 

C. Proof-roll subgrade below the building slabs with a pneumatic-tired and loaded 10-
wheel, tandem-axle dump truck weighing not less than 15 tons to identify soft pockets 
and areas of excess yielding.  A loader scraper is also permitted.  Do not proof-roll wet 
or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in 
direction perpendicular to first direction.  Limit vehicle speed to 3 mph. 

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or 
rutting, as determined by Architect, and replace with compacted backfill or fill as 
directed. 

D. Authorized additional excavation and replacement material will be paid for according to 
Contract provisions for changes in the Work. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated 
water, or construction activities, as directed by Architect, without additional 
compensation. 

3.6 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom 
elevation of concrete foundation or footing to excavation bottom, without altering top 
elevation.  Lean concrete fill, with 28-day compressive strength of 1500 psi, may be 
used when approved by Architect. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as 
directed by Architect. 

3.7 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without 
intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to 
prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip 
line of remaining trees. 

3.8 BACKFILL, GENERAL 

A. Place and compact backfill in excavations promptly, but not before completing the 
following: 
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1. Construction below finish grade including, where applicable, subdrainage, 
dampproofing, waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Installing permanent or temporary horizontal bracing on horizontally supported 

walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

C. Do not backfill below footings with crushed stone where building foundations classified 
as soil bearing on the structural drawings. 

3.9 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal 
so fill material will bond with existing material. 

B. Place and compact engineered fill material in layers to required elevation. 

C. Place fill on subgrades free of mud, frost, snow, or ice. 

3.10 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer 
before compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or 
contain frost or ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material 
that exceeds optimum moisture content by 2 percent and is too wet to compact to 
specified dry unit weight.  Maintain the moisture content as such. 

3.11 COMPACTION OF SOIL/GRAVEL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for 
material compacted by heavy compaction equipment, and not more than 4 inches in 
loose depth for material compacted by hand-operated tampers. 

B. Place backfill gravel (KYTC #57 stone) in layers not more than 8 inches in loose depth 
and tamp in place.  Use hand-operated tampers (plate compactors) where grade 
differential, at time of tamping, is more than 12-inches on each side of wall or where 
backfill area extent or accessibility does not facilitate the use of heavy compaction 
equipment. 

C. Place backfill gravel and fill soil materials evenly on all sides of structures to required 
elevations, and uniformly along the full length of each structure. 

D. Compact soil materials to not less than the following percentages of maximum dry unit 
weight according to ASTM D 698: 
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1. Scarify and recompact top 12 inches of existing subgrade and each layer of 
backfill or fill soil material at 98 percent. 

2. When the fill depth will exceed 10 feet, the excess lower portion shall be 
compacted to at least 100 percent. 

3.12 CEMENTITIOUS FILL 

A. Place fill on subgrades free of mud, frost, snow, or ice. 

B. Place and consolidate in accordance to the recommendations of the Geotechnical 
Report. 

3.13 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  
Comply with compaction requirements and grade to cross sections, lines, and 
elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required 

surface tolerances. 

B. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested 
with a 10-foot straightedge. 

3.14 SUBBASE UNDER CONCRETE SLABS-ON-GRADE 

A. Place subbase on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact subbase under cast-in-place concrete 
slabs-on-grade as follows: 

1. Place subbase 6 inches or less in compacted thickness in a single layer. 
2. Place subbase that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 
inches thick. 

3. Compact each layer of subbase to required cross sections and thicknesses to not 
less than 98 percent of maximum dry unit weight according to ASTM D 698. 

3.15 FIELD QUALITY CONTROL 

A. General: The Owner will employ a testing agency which meets the requirements of 
ASTM E329 to perform tests and to submit test reports. Failure to detect any defective 
materials shall not prevent later rejection when such defect is discovered, or obligate 
the Architect or Owner for final acceptance. 

1. See Section 01 41 10 – Structural Special Inspections for testing and inspection 
to be performed. 

2. Test results will be reported in writing to the Architect, Engineer, and General 
Contractor within 24 hours after tests. 
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B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  
Proceed with subsequent backfill or foundation placement only after test results for 
previously completed work comply with requirements. 

C. When testing agency reports that subgrades, fills, or backfills have not achieved 
degree of compaction specified, scarify and moisten or aerate, or remove and replace 
soil materials to depth required; recompact and retest until specified compaction is 
obtained. 

3.16 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, 
trash, and debris, and legally dispose of them off Owner's property. 

B. Transport surplus satisfactory soil to designated storage areas on Owner's property.  
Stockpile or spread soil as directed by Architect. 

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and 
legally dispose of them off Owner's property. 

END OF SECTION 03 03 00 
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SECTION 03 30 00 – CAST-IN-PLACE CONCRETE 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section specifies cast-in-place concrete, including formwork, reinforcement, 
concrete materials, mixture design, placement procedures, and finishes.  This 
section applies to concrete work shown on the structural drawings.  See Division 32 
for site concrete. 

B. Cast-in-place concrete includes the following: 

1. Lean concrete backfill and mudmats. 
2. Foundations and footings. 
3. Slabs-on-grade. 
4. Foundation walls. 
5. Equipment pads and bases. 

C. Related Sections:  The following Sections contain requirements that relate to this 
Section: 

1. Division 1 Section “Structural Special Inspection.” 
2. Division 3 Section “Structural Excavation and Backfill” for preparation and 

excavation of foundations and stone drainage fill. 
3. Division 7 Section “Thermal and Moisture Protection.” 

D. Coordination:  Unless other satisfactory agreements are specifically entered into by 
contractors concerned, all miscellaneous iron and steel, sleeves, anchors, etc., 
required by work of other contractors, will be furnished and installed by such other 
contractors with the cooperation of this contractor. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more 
of the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, 
and silica fume; materials subject to compliance with requirements. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 

1.4 ACTION SUBMITTALS 

A. General:  Furnish submittals in quantity, format, and other Conditions of the 
Contract and as specified in Division 1 of the Project Manual.   

B. Design Mixtures:  For each concrete mixture with laboratory test reports for the 
following data.  Submit alternate design mixtures when characteristics of materials, 
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Project conditions, weather, test results, or other circumstances warrant 
adjustments. 

1. Method used to determine the proposed mix design (per ACI 301, Section 4). 
2. Gradation and quantity of fine and coarse aggregates. 
3. Proportions of all ingredients including all admixtures added either at the time 

of batching or at the job site.  Indicate amounts of mixing water to be withheld 
for later addition at Project site. 

4. Water/cement ratio and water/cementitious ratio. 
5. Slump – ASTM C143. 
6. Certification and test results of the total water soluble chloride ion content of 

the design mix – FHWA RD-77 or AASHTO T 260-84. 
7. Air content of freshly mixed concrete by the pressure method, ASTM C231, or 

the volumetric method, ASTM C173. 
8. Unit weight of concrete – ASTM C138. 
9. Strength at 7- and 28-days for structural concrete– ASTM C39. Document 

strength on basis of previous field experience or trial mixtures, per ACI 301 
Section 4. Submit strength test records, mix design materials, conditions, and 
proportions for concrete used for record of tests, standard calculation, and 
determination of required average compressive strength. 

10. Complete and include Structural Engineer’s standard mix design submittal 
form for each mix. A blank copy is included at the end of this section. 

C. Steel Reinforcement Shop Drawings:  Fabrication and placing drawings for 
reinforcement detailing, fabricating, bending, and placing concrete reinforcement. 
Comply with ACI 315 “Manual of Standard Practice for Detailing Reinforced 
Concrete Structures” showing bar sizes, lengths, material, grade, bar schedules, 
stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical 
connections, tie spacing, hoop spacing, and supports for concrete reinforcement. 
Include special reinforcing required for openings through concrete structures. 

1. Computer generated electronic structural construction document files (ACAD) 
will be made available to the Contractor.  The Contractor will be required to 
sign the Engineer’s standard release of liability form and pay a handling fee of 
$50.00 per drawing prior to receiving the drawing files.  Rules for use of said 
files shall be as defined in the CRSI “Code of Standard Practice” Sections 
4.19 and 6.4.1. 

2. Shop drawing resubmittals are reviewed for conformance with review marks 
only.  Any changes or questions originating on a resubmittal shall be clearly 
clouded. 

D. Product Data:  For proprietary materials and items, including reinforcement and 
forming accessories, admixtures, patching compounds, waterstops, vapor 
retarder/barrier, construction joint slip dowels, joint systems, mechanical reinforcing 
splice couplers, curing compounds, and others if requested by Architect. 

E. Drawings showing proposed construction and/or contraction joint locations. 

1.5 INFORMATIONAL SUBMITTALS 

A. General:  Furnish submittals in quantity, format, and other Conditions of the 
Contract and as specified in Division 1 of the Project Manual.   
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B. Laboratory test reports for concrete materials or material certificates in lieu of 
material laboratory test reports. Material certificates shall be signed by Manufacturer 
and Contractor, certifying that each material item complies with or exceeds specified 
requirements.  Provide certification from admixture manufacturers that chloride 
content complies with specification requirements. 

C. Survey of the as-built locations of anchor rods, foundation bolts, and other 
embedded items shall be submitted to the Architect, Engineer, and General 
Contractor/Construction Manager. 

D. Written notification that the concrete in the footings, piers, walls, or other bearing 
support has attained, on the basis of an appropriate ASTM standard test method of 
field-cured samples, a minimum of 75% of the intended minimum compressive 
design strength. 

1.6 QUALITY ASSURANCE 

A. Codes and Standards: Comply with provisions of the following codes, specifications, 
and standards, except where more stringent requirements are shown or specified.  
Each contractor having reference to ACI Documents shall maintain copies of same 
on project site. 
 

AMERICAN CONCRETE INSTITUTE 

1. ACI 117-10 – Specifications for Tolerances for Concrete Construction and 
Materials. 

2. ACI 211.1-91 – Standard Practice for Selecting Proportions Normal, 
Heavyweight and Mass Concrete (Reapproved 2009). 

3. ACI 301-10 – Specification for Structural Concrete. 
4. ACI 302.1R-04 – Guide for Concrete Floor and Slab Construction. 
5. ACI 304.2R-96 – Placing Concrete by Pumping Methods (Reapproved 2008). 
6. ACI 305R-10 – Guide to Hot Weather Concreting. 
7. ACI 306R-10 – Guide to Cold Weather Concreting. 
8. ACI 308R-01 – Guide to Curing Concrete (Reapproved 2008). 
9. ACI 309R-05 – Guide for Consolidation of Concrete. 
10. ACI 311.1R-07 – ACI Manual of Concrete Inspection. 
11. ACI 318-14 – Building Code Requirements for Structural Concrete and 

Commentary. 
12. ACI 347-04 – Guide to Formwork for Concrete. 
13. SP-66 – ACI Detailing Manual. 

CONCRETE REINFORCING STEEL INSTITUTE (CRSI): 

1. CRSI – Manual of Standard Practice. 
2. CRSI 63 – Recommended Practice for Placing Reinforcing Bars. 
3. CRSI 65 – Recommended Practice for Placing Bar Nomenclature. 

B. Qualifications of Workers: Use adequate numbers of skilled workers who are 
thoroughly trained and experienced in the necessary crafts and who are completely 
familiar with the specified requirements and the methods needed for proper 
execution of the work required by this Division. 
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C. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed 
concrete products and that complies with ASTM C 94 requirements for production 
facilities and equipment. 

D. Preinstallation Conference: Conduct conference at Project site to comply with 
requirements of Division 1 Section “Project Meetings” and the following: 

1. At least 35 days prior to start of the concrete construction schedule, the 
contractor shall conduct a meeting to review the proposed mix designs and to 
discuss the required methods and procedures to achieve the required 
concrete construction. 

2. The contractor shall require responsible representatives of every party who 
are concerned with the concrete work to attend the conference, including but 
not limited to, the following: 

a. Contractor’s superintendent – Laboratory responsible for the concrete 
design mix – Laboratory responsible for field quality control – Concrete 
subcontractor – Ready-mix concrete producer – Admixture 
manufacturer(s) – Concrete pumping contractor – Special Inspector. 

3. The Architect and the Owner’s Representative may be present at the 
conference. The Contractor shall notify the Architect at least five days prior to 
the scheduled date of the conference. 

4. Minutes of the meeting shall be recorded, typed and printed by the Contractor 
and distributed by him to all parties concerned within five days of the meeting. 
One copy of the minutes shall also be transmitted to the following for 
information purposes: Owner’s representative – Resident engineer – 
Consultant engineer. 

E. Contractor shall be responsible for conducting a survey of the as-built locations of 
anchor rods, foundation bolts, and other embedded items.  Survey to include embed 
placement, bolt projection, and top of foundation elevation.  Survey to be conducted 
by a Professional Land Surveyor. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver steel reinforcement and concrete to Project site in such quantities and at 
such times to ensure continuity of installation. 

B. Store materials to permit easy access for inspection and identification. Keep steel 
reinforcement off ground by using pallets, platforms, dunnage, or other supports and 
spacers.  

C. Do not store materials on structure in a manner that might cause distortion, damage, 
or overload to members or supporting structures. Repair or replace damaged 
materials or structures as directed. 

D. Store waterstops and packaged materials in sealed containers with manufacturer's 
labels intact.  Place under cover to protect from moisture, sunlight, dirt, oil, and other 
contaminants. 
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PART 2 - PRODUCTS 

2.1 FORM MATERIALS 

A. Forms for Exposed (Smooth) Finish Concrete:  Exterior-grade high-density overlay 
(Class 1 or better), medium-density overlay (Class 1 or better with mill-release agent 
treated and edge sealed), or Structural1 or Class 1 (B-B or better, mill oiled and 
edge sealed) plywood panels complying with DOC PS1; or new metal-framed and 
metal faced panels; or other acceptable panel-type materials to provide continuous, 
straight, and smooth exposed surfaces.  Furnish in largest practicable sizes to 
minimize number of joints.   

B. Forms for Unexposed, Rough-Formed Finish Concrete: Plywood, lumber, metal or 
another acceptable material.  Provide lumber dressed on at least two edges and 
one side for tight fit. 

C. Chamfer Strips:  Non-staining dressed wood, metal, PVC, or rubber strips; ¾ by ¾ 
inch, minimum, and as shown on Drawings; in longest practical lengths. 

D. Form-Release Agent: Commercially formulated form-release agent with a maximum 
volatile organic compounds (VOCs) not to exceed those allowable by jurisdictional 
regulations that will not bond with, stain, or adversely affect concrete surfaces and 
will not impair subsequent treatments of concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

E. Form Ties (Standard): Factory-fabricated, adjustable-length, removable or snap-off 
glass-fiber-reinforced plastic or metal form ties designed to resist lateral pressure of 
plastic concrete on forms, prevent form deflection, and to prevent spalling of 
concrete upon removal.  

1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of 
the exposed concrete surface. 

2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter 
in concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive 
dampproofing or waterproofing. 

F. Form Joint Tape:  Compressible foam tape; pressure sensitive; AAMA800, 
“Specification 810.1, Expanded Cellular Glazing Tape”; minimum ¼ inch thick. 

G. Form Joint Sealant:  Elastomeric sealant complying with ASTM C920, Type M or S, 
Grade NS, that adheres to form joint substrates. 

H. Sealer:  Penetrating, clear, polyurethane wood form sealer formulated to reduce 
absorption of bleed water and prevent migration of set-retarding chemicals from 
wood. 

2.2 REINFORCING MATERIALS 

A. Reinforcing Bars: ASTM A 615, Grade 60, deformed. 

B. Welded Wire Fabric: ASTM A 1064, plain, fabricated from as-drawn steel wire into 
flat sheets. 
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C. Deformed Joint Dowel Bars: ASTM A 615, Grade 60, plain-steel bars, cut true to 
length with ends square and free of burrs. 

D. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, 
and fastening reinforcing bars in place. Manufacture bar supports from steel wire, 
plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of 
greater compressive strength than concrete and as follows: 

1. For concrete surfaces exposed to view, where legs of wire bar supports 
contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 
stainless-steel bar supports. 

E. Fabric Supports:  Chairs for spacing, supporting welded wire fabric in place. Use 
continuous wire chairs complying with CRSI specifications. 

1. For slabs-on-grade, use supports with sand plates or horizontal runners where 
base material will not support chair legs. 

2. For exposed-to-view concrete surfaces where legs of supports are in contact 
with forms, provide supports with legs that are protected by plastic (CRSI, 
Class 1) or stainless steel (CRSI, Class 2). 

2.3 CONCRETE MATERIALS 

A. Source Limitations: Obtain each type or class of cementitious material of the same 
brand from the same manufacturer's plant, obtain aggregate from single source, and 
obtain admixtures from single source from single manufacturer. 

B. Cementitious Materials: 

1. Portland Cement: ASTM C 150, Type I. High early strength (when specified), 
ASTM C150, Type III.  One brand of cement shall be used throughout Project 
duration unless otherwise acceptable to Engineer. 

2. Fly Ash: ASTM C 618, Class F or C, except maximum loss on ignition: 3%. 
3. Slag Cement: ASTM C 989, Grade 100 or 120. 
4. Blended Hydraulic Cement: ASTM C 595, Type IS, portland blast-furnace 

slag, Type IP, portland-pozzolan, Type IL, portland-limestone, or Type IT, 
ternary blended cement. 

C. Normal-Weight Aggregates: ASTM C 33 Class 3S coarse aggregate or better, 
graded, and as specified. Provide aggregates from a single source for exposed 
concrete. 

1. For exposed exterior surfaces, do not use fine or coarse aggregates that 
contain substances considered deleterious or that cause spalling or surface 
discoloration due to oxidation. 

2. Fine Aggregate to be free of materials with deleterious reactivity to alkali in 
cement. 

D. Water: ASTM C 1602 and potable. 

E. Chemical Admixtures: Certified by manufacturer to be compatible with other 
admixtures and that do not contribute water-soluble chloride ions exceeding those 
permitted in hardened concrete. Do not use calcium chloride or admixtures 
containing calcium chloride. 
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1. Water-Reducing Admixture: ASTM C 494, Type A. 
2. Retarding Admixture: ASTM C 494, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494, Type D. 
4. Water-Reducing and Accelerating Admixture: ASTM C 494, Type E. 
5. High-Range, Water-Reducing Admixture: ASTM C 494, Type F. 
6. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494, Type 

G. 
7. Plasticizing and Retarding Admixture: ASTM C 1017, Type II. 
8. Air-Entraining Admixture: ASTM C 260. 

F. Controlled Low Strength Material (CLSM) Performance Additive 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. Darafill or Darafill Dry, GCP Applied Technologies, Inc. 
b. MasterMatrix VMA 362, BASF Corporation. 
c. RUSS-FLO, RussTech Admixtures, Inc. 

2.4 RELATED MATERIALS 

A. Anchor Rods, Bolts, Nuts, and Washers: As follows: 

1. Non-High Strength Rods (Straight, Headed or Threaded) for heavy structural 
steel, PEMB, and precast concrete elements: ASTM F1554 Grade 36 and 
heavy hex carbon-steel nuts. 

2. Plate Washers: ASTM A36. 

B. Construction joint slip dowels: steel rod or plate in a plastic insert to allow 
contraction of the concrete while preventing vertical differential displacement. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. #4x1’-6” long, Speed Dowel by Sika Greenstreak. 
b. ¼” plate, Diamond Dowel by PNA, Inc. 
c. ¼” plate, Speed Plate by Sika Greenstreak. 

C. Slab Pourstop with mechanical shear transfer:  galvanized steel, vinyl, or plastic 
forming pourstop with integral keyway or pre-drilled holes with dowel bars at 12” on 
center for use with slabs on grade. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. Key-Loc Joint System, Cardinal Manufacturing Company, Inc. 
b. K-Form system with ¾” diameter by 18” smooth dowels (minimum), 

Victory Bear Construction Products. 

D. Sheet Vapor Retarder: Provide vapor retarder that is resistant to deterioration when 
tested according to ASTM E 154, as follows: 

1. Polyolefin/Resin or multi-ply extrusion coated polyethylene sheet not less than 
10 mils thick conforming to ASTM E 1745 Class A.   Maximum water vapor 
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permeance when tested in accordance with Test Method ASTM E154, 
Sections 7, 8, 11, 12, and 13 (based on ASTM E96) or ASTM F1249 of 0.038 
perms.  Minimum tensile strength when tested to ASTM D154 of 45 lbs-
force/inch. 

2. Accessories:  All must be from the same manufacturer of the vapor barrier 
material used, or must be approved by the vapor barrier manufacturer in 
writing and submitted to the Architect for record. 

a. Seams:  Manufacturer approved seam tape. 
b. Sealing Permanent penetrations of vapor retarder: Manufacturer 

approved vaporproofing mastic or tape. 
c. Perimeter edge/seal:  Manufacturer approved tape with a textured 

surface that creates a mechanical seal to freshly-placed concrete, 
termination bar, or double-sided sealant tape. 

d. Non-permanent penetration prevention:  Manufacturer approved peel 
and stick stake base/foot and film safe screed system. 

3. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. Perminator Vapor-Mat with Perminator Tape Seal.  W.R. Meadows, Inc.  
b. Stego Wrap with Stego Tape Seal.  Stego Industries, LLC.  
c. Viper Vaporcheck II with manufacturer’s recommended tape seal.  

Insulation Solutions, Inc.  
d. Vaporblock VB10 with Vapor Bond Plus Tape Seal.  Raven Industries, 

Engineered Films Division. 
e. Xtreme with Xtreme Tape Seal.  Tex-Trude, LP.   

E. Bonding Agent:  ASTM C 1059, Type II, nonredispersible, acrylic emulsion or 
styrene butadiene. 

F. Epoxy Adhesive: ASTM C 881, two-component epoxy resin, capable of humid 
curing and bonding to damp surfaces, of class suitable for application temperature 
and of grade to suit Project requirements. 

1. Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated in the Work include, but are not 
limited to, the following: 

a. Dayton Superior. 
b. Euclid Chemical Company. 
c. BASF Corporation. 
d. W.R. Meadows, Inc. 
e. Sika Corporation. 

G. Cartridge Injection Acrylic Adhesive (for reinforcing dowels):  two-component 
material for use in concrete.  Anchor to be approved for use with cracked concrete 
per AC308. 

1. Acrylic resin adhesive, suitable for use on dry or damp surfaces.  Available 
Products: Subject to compliance with requirements, products that may be 
incorporated in the Work include, but are not limited to, the following: 
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a. HIT HY 200 System, Hilti. 
b. AC 100 System, Powers. 
c. AT-XP System, Simpson/Strong-Tie. 

2. Epoxy adhesive, suitable for use on oversized, cored, and wet holes and in 
submerged applications.  Available Products: Subject to compliance with 
requirements, products that may be incorporated in the Work include, but are 
not limited to, the following: 

a. EPCON G5 System, ITW Red Head. 
b. HIT RE500 V3 System, Hilti. 
c. PE 1000+, Powers. 
d. SET-XP Epoxy System, Simpson/Strong-Tie. 

H. Nonmetallic, Shrinkage-Resistant Grout: Premixed, nonmetallic, noncorrosive, 
nonstaining grout containing selected silica sands, portland cement, shrinkage 
compensating agents, plasticizing and water-reducing agents, complying with ASTM 
C1107, of consistency suitable for application, and a 30-minute working time.  Grout 
to have a minimum compressive strength at 28 days of 8,000 psi when applied in a 
flowable consistency. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. SureGrip High Performance Grout, Dayton Superior.  
b. NS Grout, The Euclid Company.  
c. Masterflow 928, BASF Construction Chemicals.  
d. Sikagrout 328, SIKA.  

2.5 LIQUID FLOOR TREATMENTS 

A. Penetrating Concrete Sealer and Liquid Densifie (for all interior slabs): The sealer 
shall be a lithium based compound which penetrates concrete surfaces providing an 
increase in abrasion resistance and a reduction in the surface absorption of liquids.  
Sealer shall be a clear liquid that dries transparent. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. Pentra-hard Finish, Dayton Superior. 
b. Ultraguard, The Euclid Chemical Co. 

2.6 CURING MATERIALS 

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. when dry. 

B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-
polyethylene sheet. 

C. Water: Potable. 

D. General:  All non-dissipating compounds shall be certified by curing compound 
manufacturer to not interfere with bonding of floor covering.   Where liquid floor 
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treatment is used, provide material recommended by the manufacturer of the 
treatment for use in a compatible, integrated system.    

E. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for 
application to fresh concrete for temporary protection from rapid moisture loss. 

1. Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated in the Work include, but are not 
limited to, the following: 

a. BASF Corporation. 
b. ChemMasters, Inc. 
c. Dayton Superior. 
d. Euclid Chemical Company. 
e. Kaufman Products, Inc. 
f. L&M Construction Chemicals, Inc. 
g. Lambert Corporation. 
h. Metalcrete Industries. 
i. RussTech Admixtures, Inc. (EVRT) 
j. Sika Corporation. 
k. SpecChem, LLC. 
l. W. R. Meadows, Inc. 

F. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B, dissipating. 

1. Manufacturers: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated in the Work include, but are not 
limited to, the following: 

a. BASF Corporation. 
b. ChemMasters, Inc. 
c. Dayton Superior. 
d. Euclid Chemical Company. 
e. Kaufman Products, Inc. 
f. L&M Construction Chemicals, Inc. 
g. Lambert Corporation. 
h. SpecChem, LLC. 
i. W. R. Meadows, Inc. 

G. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B, nondissipating. 

1. Coordinate compatibility and product with Polishing Contractor for all polished 
concrete surfaces. 

2. Manufacturers: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated in the Work include, but are not 
limited to, the following: 

a. BASF Corporation. 
b. ChemMasters, Inc. 
c. Dayton Superior. 
d. Euclid Chemical Company. 
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e. Kaufman Products, Inc. 
f. L&M Construction Chemicals, Inc. 
g. Lambert Corporation. 
h. Metalcrete Industries. 
i. SpecChem, LLC. 
j. W. R. Meadows, Inc. 

H. Curing Aid/Compound for use with Penetrating Concrete Sealer and Liquid 
Densifier:  Water based clear silicate liquid to harden and dustproof concrete.  
Product shall be manufactured by same company and compatible with 
sealer/densifier. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. Dayton Superior. 
b. The Euclid Chemical Co. 
c. Med-Cure, W.R. Meadows, Inc. 

2.7 PROPORTIONING AND DESIGNING MIXES 

A. Prepare design mixes for each type and strength of concrete, proportioned on the 
basis of laboratory trial mixture or field data methods, or both, according to ACI 301. 
Mix proportions shall be established so that the concrete can be placed readily 
without segregation into forms and around reinforcement under anticipated 
placement conditions. Use an independent testing agency for preparing and 
reporting proposed mixture designs based on laboratory trial mixtures. Trial batch 
and field experience tests shall have been performed within 24 months of submittal 
date. Use mix design submittal form included at the end of this section. 

1. Do not use the same testing agency for field quality control testing. 

B. Submit written reports to Architect of each proposed mix for each class of concrete 
at least 15 days prior to start of Work. Do not begin concrete production until 
proposed mix designs have been reviewed by Architect. The approved mix designs 
shall be used throughout this project unless changes are approved by the 
Architect/Engineer prior to use. 

C. Cementitious Materials:  Supplier shall coordinate surface treatment compatibility 
with cementitious materials.  Limit percentage, by weight, of cementitious materials 
other than portland cement in concrete as follows: 

1. Fly Ash: 20 percent for Type F or 25% for Type C.   
2. Combined Fly Ash and Pozzolan: 25 percent. 
3. Slag Cement: 50 percent. 
4. Combined Fly Ash or Pozzolan and Slag Cement: 50 percent portland cement 

minimum, with fly ash or pozzolan not exceeding 25 percent. 

D. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing, high-range water-reducing, or plasticizing admixture in 
concrete as required for placement and workability and in all pumped 
concrete, architectural concrete, and concrete required to be watertight. 
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2. Use accelerating and retarding admixtures at Contractor’s discretion to control 
set time when required by extreme temperatures or humidity, or other adverse 
placement conditions.  Use accelerating admixture in concrete slabs placed at 
ambient temperatures below 35 deg F. 

E. The minimum compressive strength measured 28 days after placement (f’c), 
minimum cementitious content, slump, maximum water/cementitious content ratio 
(W/C), and air content of the concrete for each portion of the structure shall be as 
follows: 

1. Class 1.  Lean Concrete Backfill and Mudmats.  Normal-weight concrete. 

a. Minimum Design Compressive Strength: 1,500 psi. 
b. Minimum Cementitious Material:  200 lbs/cy. 
c. Slump Limit:  N/A. 
d. Air Content:  Natural. 

2. Class 2.  Footings.  Normal-weight concrete. 

a. Minimum Design Compressive Strength: 3,000 psi. 
b. Minimum Cementitious Material:  470 lbs/cy. 
c. Maximum W/C Ratio: 0.50. 
d. Slump Limit:  Minimum of 4 inches and maximum of 6 inches, plus or 

minus 1 inch. 
e. Air Content:  Natural. 

3. Class 3. Piers and Walls.  Normal-weight concrete. 

a. Minimum Design Compressive Strength: 4,000 psi. 
b. Minimum Cementitious Material:  550 lbs/cy.  With an approved water-

reducing agent, minimum cement content may be reduced by 47 
pounds of cement per cubic yard. 

c. Maximum W/C Ratio: 0.48. 
d. Water Reducing Admixture:  Optional. 
e. Slump Limit:  Maximum 4 inches or 8 inches after adding admixture to 2-

to-3-inch slump concrete, plus or minus 1 inch.   
f. Air Content:  Natural. 

4. Class 4.  Interior Slab on Grade and Equipment Bases.  Normal-weight 
concrete. 

a. Minimum Design Compressive Strength: 4,000 psi. 
b. Minimum Cementitious Material:  505 lbs/cy.   
c. Maximum W/C Ratio: 0.48. 
d. Water Reducing Admixture:  Mandatory. 
e. Slump Limit:  Maximum 8 inches after adding water reducing admixture 

to 2-to-3-inch slump concrete, plus or minus 1 inch.   
f. Air Content:  Maximum 3 percent. 

5. Class 5.  Exterior horizontal concrete exposed to weather or deicer chemicals, 
horizontal concrete under roof but in open structures, and exterior equipment 
bases.  Normal-weight concrete. 
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a. Minimum Compressive Strength: 5,000 psi. 
b. Minimum Cementitious Material:  564 lbs/cy.   
c. Maximum W/C Ratio: 0.40. 
d. Water Reducing Admixture:  Optional. 
e. Slump Limit:  4 inches or not more than 8 inches after adding admixture 

to 2-to-3-inch slump concrete, plus or minus 1 inch. 
f. Air Content:  5.5 percent for 1 ½-inch maximum aggregate. 

6.0 percent for 1-inch maximum aggregate. 
6.0 percent for ¾-inch maximum aggregate. 
7.0 percent for ½-inch maximum aggregate. 

F. Adjustment to Concrete Mixes: Mix design adjustments may be requested by 
Contractor when characteristics of materials, job conditions, weather, test results, or 
other circumstances warrant, as accepted by Architect. Laboratory test data for 
revised mix design and strength results must be submitted to and accepted by 
Architect before using in Work. 

2.8 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.9 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C 94, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and 
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 
90 deg F, reduce mixing and delivery time to 60 minutes. 

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete 
according to ASTM C 94. Mix concrete materials in appropriate drum-type batch 
machine mixer. 

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 
minutes, but not more than 5 minutes after ingredients are in mixer, before 
any part of batch is released. 

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds 
for each additional 1 cu. yd.. 

3. Provide batch ticket for each batch discharged and used in the Work, 
indicating Project identification name and number, date, mixture type, mixture 
time, quantity, and amount of water added. Record approximate location of 
final deposit in structure. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Coordinate the installation of joint materials, vapor retarder/barrier, and other related 
materials with placement of forms and reinforcing steel. 
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3.2 FORMWORK INSTALLATION 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to 
support vertical, lateral, static, and dynamic loads, and construction loads that might 
be applied until concrete structure can support such loads.  

B. Construct formwork so concrete members and structures are of correct size, shape, 
lines, alignment, elevation, position, level, plumb, and dimension and indicated. 
Maintain formwork construction tolerances and surface irregularities within limits of 
ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as 
follows: 

1. Class A, 1/8 inch tolerances for smooth-formed concrete surfaces exposed to 
view. 

2. Class D tolerances for earth formed foundation elements.  Tolerance applies 
as a variation inward towards reinforcing only.  No tolerance limit away from 
reinforcing applies. 

3. Class C, ½ inch tolerances for other concrete surfaces. 

D. Solidly butt joints and provide backup at joints to prevent cement paste from leaking. 

E. Construct forms for easy removal without hammering or prying against concrete 
surfaces. Provide crush or wrecking plates where stripping may damage cast-
concrete surfaces. Provide top forms for inclined surfaces where slope is too steep 
to place concrete with bottom forms only. Kerf wood inserts for forming keyways, 
reglets, recesses, and the like for easy removal. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve 
required elevations and contours in finished surfaces. Provide and secure units to 
support screed strips using strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspections where interior area of 
formwork is inaccessible before and during concrete placement.  Close openings 
with panels tightly fitted to forms and securely braced to prevent loss of concrete 
mortar.   Locate temporary openings in forms at inconspicuous locations. 

H. Form openings, chases, offsets, sinkages, keyways, recesses, moldings, 
rustications, reglets, chamfers, blocking, screeds, bulkheads, and other features 
required in the Work.  Chamfer exposed corners and edges at exterior corners and 
edges of permanently exposed concrete and as indicated, to produce uniform 
smooth, straight lines and tight edge joints. 

I. Provisions for Other Trades: Provide openings in concrete formwork to 
accommodate work of other trades. Determine size and location of openings, 
recesses, and chases from trades providing such items. Accurately place and 
securely support items built into forms. 

J. Earthen forms may be used for footings and foundation elements when ground is 
stable and capable of resisting erosion and fluid pressure of wet concrete without 
sloughing.  All tolerances and clear covers shall be maintained.  Excavation shall be 
clean of all loose soil and mud along bottom and sides. 
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K. Use selected materials to obtain required finishes.   

L. Cleaning and Tightening: Thoroughly clean forms and adjacent surfaces to receive 
concrete. Remove chips, wood, sawdust, dirt, or other debris just before placing 
concrete. Retighten forms and bracing before placing concrete, as required, to 
prevent mortar leaks and maintain proper alignment. 

M. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement. 

1. Do not allow excess form-coating material to accumulate in forms or come into 
contact with in-place concrete surfaces against which fresh concrete will be 
placed.  

2. Do not spray reinforcing with form oil. 
3. Coat steel forms with a nonstaining, rust-preventative material.  Do not use 

rust-stained steel form-facing material. 

3.3 INSTALLING EMBEDDED ITEMS 

A. Place and secure anchorage devices, anchor rods, and other embedded items 
required for adjoining work that is attached to or supported by cast-in-place 
concrete. Use setting drawings, diagrams, templates, instructions, and directions 
furnished with items to be embedded. 

1. Install anchor rods, accurately located, to elevations required and complying 
with tolerances in Section 7.5 of AISC 303. Column anchor rods shall be set in 
a rigid template and securely braced to formwork or ground prior to placing 
concrete.  Anchor rods shall not be “wet set” in plastic concrete. 

2. Aluminum conduit shall not be installed in concrete. 

3.4 REMOVING AND REUSING FORMS 

A. Formwork not supporting weight of concrete, such as sides of beams, walls, 
columns, and similar parts of the work, may be removed after cumulatively curing at 
not less than 50 deg F for 24 hours after placing concrete.  Concrete must first be 
sufficiently hard to not be damaged by form-removal operations, and provided 
curing and protection operations shall be maintained. 

B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, 
delaminated, or otherwise damaged form-facing material will not be acceptable for 
exposed surfaces. Apply new form-release agent as specified for new formwork. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten forms 
to close joints. Align and secure joint to avoid offsets.  

1. Do not use patched forms for exposed concrete surfaces except as 
acceptable to Architect. 

2. For Architectural Exposed formed surfaces, tie holes may not be plugged.  
Reuse tie holes or use new form for each pour. 

3.5 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with Concrete Reinforcing Steel Institute’s (CRSI) "Manual of 
Standard Practice" for fabricating, placing, and supporting reinforcement. 
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1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor 
retarder before placing concrete. 

B. Deliver reinforcement to job site bundled, tagged and marked. Use waterproof tags 
indicating bar size, length, and mark corresponding to placing drawings. 

C. Clean reinforcement of loose rust and mill scale, earth, ice, and other materials that 
reduce or destroy bond with concrete. 

D. When permitted, field bend bars cold, except during cold weather when moderate 
heating is necessary to avoid brittle failures. 

E. Accurately position, support, and secure all bar reinforcement against displacement. 
Locate and support reinforcement with bar supports to maintain minimum coverages 
as indicated for concrete protection.   

1. Arrange, space and securely tie bars and bar supports to hold reinforcement 
in position during concrete placement operations.  

2. Walls with reinforcing mats on each face shall have bent U-bar spacers tied to 
each mat to hold spacing between mats.  U-bar spacers shall be minimum #3 
bars spaced a maximum of 6 feet on center horizontally and vertically with a 
row of bars placed at the top of any wall over 4 feet tall. 

3. All walls shall have chairs or bolsters placed between reinforcing mat(s) and 
both form faces spaced a maximum of 6 feet on center to maintain clear 
cover. 

F. Install welded- wire fabric reinforcement in longest practicable lengths on fabric 
supports spaced to minimize sagging.  Lap edges and ends of adjoining pieces at 
least one full mesh spacing.  Offset laps of adjoining sheet widths to prevent 
continuous laps in either direction.  Lace outermost cross wires of lace splices with 
wire to prevent lifting of the ends during concrete placement.  

1. Chair welded wire fabric slab reinforcement with continuous chairs spaced a 
maximum of 32 inches on center.  Provide additional chairs as required.  Lift 
welded wire fabric back into position between chairs where depressed during 
concrete placement.  Lifting welded wire fabric into position during concrete 
placement without the use of chairs is not permitted.   

G. Set wire ties with ends directed into concrete, not toward exposed concrete 
surfaces. 

H. Construction tolerances shall be in accordance with ACI 117 and the following: 

1. For member depths 12” and smaller, tolerance on concrete cover shall be the 
smaller of -3/8” and -(1/3)*[specified cover]. 

2. For member depths larger than 12”, tolerance on concrete cover shall be the 
smaller of -1/2” and -(1/3)*[specified cover]. 

3. Tolerance for longitudinal location of bends and ends of reinforcement: 
a. At discontinuous ends of brackets and corbels, ±1/2”. 
b. At discontinuous ends of other members, ±1”. 
c. At other locations, ±2”. 
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3.6 PLACING ADHESIVE SYSTEM 

A. General: Clean all holes per manufacturer instructions to remove loose material and 
drilling dust prior to installation of adhesive. Holes may be dry, damp or wet.  Inject 
adhesive into holes proceeding from the bottom of the hole and progressing toward 
the surface in such a manner as to avoid introduction of air pockets in the adhesive.  
Follow manufacturer recommendations to ensure proper mixing of adhesive 
components.  Sufficient adhesive shall be injected in the hole to ensure that the 
annular gap is filled to the surface. Remove excess adhesive from the surface.  
Shim anchors with suitable device to center the anchor in the hole.  Do not disturb 
or load anchors before manufacturer specified cure time has elapsed. 

1. Drill holes with rotary impact hammer drills using carbide-tipped bits and core 
drills using diamond core bits. Drill bits shall be of diameters as specified by 
the anchor manufacturer. Unless otherwise shown on the Drawings, all holes 
shall be drilled perpendicular to the concrete surface. 

2. Cored Holes: Where anchors are to be installed in cored holes, use core bits 
with matched tolerances as specified by the manufacturer.  Acrylic Adhesive 
Anchors shall not be installed in core drilled holes. 

3. Embedded Items: Identify position of reinforcing steel and other embedded 
items prior to drilling holes for anchors.  Exercise care in coring or drilling to 
avoid damaging existing reinforcing or embedded items.  Notify the Engineer if 
reinforcing steel or other embedded items are encountered during drilling.   

4. Observe manufacturer recommendations with respect to installation 
temperatures for cartridge injection adhesive anchors and capsule anchors. 

5. Perform anchor installation in accordance with manufacturer instructions. 

3.7 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of 
concrete. 

B. Construction Joints in Reinforced Structure and Foundations: Locate and install 
construction joints so they do not impair strength or appearance of the structure, at 
locations indicated or otherwise as acceptable to Architect. 

1. Place joints perpendicular to main reinforcement. Continue reinforcement 
across construction joints unless otherwise indicated. Do not continue 
reinforcement through sides of strip placements of floors and slabs. 

2. Form continuous keyways as indicated.  Embed keys at least 1-1/2 inches into 
concrete.  Provide keyways 1/3 the member thickness, or 3 ½” minimum, in 
walls, footings, and between walls and footings centered in the member 
thickness unless shown otherwise.    

3. Locate horizontal joints in walls at underside of slabs, and at the top of 
footings. 

4. Space vertical joints in walls as indicated.  Locate joints beside piers integral 
with walls, near corners, and in concealed locations where possible. 

5. Use a bonding agent at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

6. Use epoxy-bonding adhesive at locations where fresh concrete is placed 
against hardened or partially hardened concrete surfaces. 
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C. Construction Joints in Slab on Grade:  Provide slip dowels (as shown on drawings) 
for construction joints in field of slabs on grade less than 6” thickness.  Provide 
continuous keyways at least 1 1/2 inches deep by 1 ½” wide or slip dowels (as 
shown on drawings) in construction joints in slabs on grade 6” or thicker.     

1. Bulkheads designed and accepted for this purpose shall be used for doweled 
joints.  Use manufactured plastic sleeves as indicated.  Lubricate or asphalt 
coat one-half of dowel length to prevent concrete bonding to one side of joint 
for non-sleeved dowels. 

2. Prefabricated pourstop with keyway may be used for simultaneous placement 
of adjacent slab panel at Contractor’s option, where approved by Architect.  
Use leave-in-place joint system that is compatible with floor finish or treatment 
system. 

3. Where construction joints at doorways that align with both faces of bearing 
wall are specified, utilize preformed pourstop with keyway in lieu of slip 
dowels. 

4. Where joints will be exposed to view in public spaces or garage, joints shall be 
straight, crisp, and with sharp edges.  Slabs shall be flush across joint. 

D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips 
at slab junctions with vertical surfaces, such as piers, foundation walls, and other 
locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with 
finished concrete surface unless otherwise indicated. 

2. Terminate full-width joint-filler strips flush with top of slab to prevent contact or 
bonding between the slab and the adjoining member.  Use strips with 
perforated strips that remove the top portion to be not less than 1/2 inch or 
more than 1 inch below finished concrete surface where joint sealants are 
indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than one 
length is required, lace or clip sections together. 

4. At locations where drawings do not specifically call for premolded filler, 
provide bond breaker between slab and vertical surface.  The vapor retarder 
may be turned up and used for this purpose. 

5. Joint fillers and sealants are specified in Division 7 Section “Joint Sealants.” 

E. Contraction (Control) Joints in Slabs-on-Grade: Construct weakened-plane 
contraction joints, sectioning concrete into areas as indicated, and to a depth equal 
to at least one-fourth depth of concrete thickness as follows:  

1. Grooved Joints: Form contraction joints after initial floating by grooving and 
finishing each edge of joint to a radius of 1/8 inch.  Repeat grooving of 
contraction joints after applying surface finishes.  Eliminate groove-tool marks 
on concrete surfaces. 

2. Sawed Joints: Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch-wide joints into 
concrete when cutting action does not tear, abrade, or otherwise damage 
surface and before concrete develops random contraction cracks. 

3. Contraction joints may be formed by saw cuts as soon as possible after slab 
finishing as may be safely done without dislodging aggregate. 
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4. If joint pattern is not shown, provide joints not exceeding 15 feet in either 
direction and located to conform to bay spacing wherever possible (at column 
centerlines, half bays, third bays).   

5. Joint fillers and sealants are specified in Division 7 Section “Joint Sealants.” 

3.8 VAPOR RETARDER INSTALLATION 

A. Sheet vapor retarders and barriers:  Place, protect, and repair sheet vapor retarder 
according to ASTM E 1643 and manufacturer's written instructions.  Place sheeting 
in position with longest dimension parallel with direction of pour. 

1. Extend film fully over slab area to the full perimeter of the slab.  Turn film up 2” 
onto surrounding wall/column/piers/etc. and seal to vertical element with 
continuous mastic or tack tape capable of adhering to concrete and masonry.  
Film and tape shall not extend above finished floor. 

a. At the point of termination, seal vapor retarder to the foundation wall, 
footing, grade beam or slab itself. Where obstructed by impediments 
(such as dowels, waterstops, or any other site condition requiring early 
termination of the vapor retarder), use manufacturer’s recommended 
accessories for such non-standard terminations. 

2. Lap joints 6 inches and seal with manufacturer’s recommended mastic or 
pressure-sensitive tape. 

3. Apply seam tape to a clean and dry film only. 

B. Seal around all penetrations (including all conduit and pipes) through film with 
manufacturer’s recommended mastic or pressure-sensitive tape.  Cut slit around 
penetrations to place initial layer of film.   

1. For small penetrations, tape film directly to the penetrating element. 
2. For penetrations larger than 2”, create collar for penetration of 12” wide by 1 ½ 

times the penetration’s circumference with fingers cut half the width of the film.  
Wrap the collar around the penetration, tape the collar onto the strip of film, 
and tape the fingers at each edge/slit to the initial layer of film.  

C. Avoid the use of non-permanent stakes driven through film.  If non-permanent 
stakes are driven through film, repair and seal as recommended by film 
manufacturer.   

D. Repair damaged areas of film material of similar (or better) permeance, puncture 
resistance, and tensile strength. 

3.9 CONCRETE PLACEMENT 

A. Inspection: Before placing concrete, inspect and complete formwork installation, 
reinforcing steel, and items to be embedded or cast in. Notify other trades to permit 
installation of their work. 

B. General: Comply with ACI 304, “Guide for Measuring, Mixing, Transporting, and 
Placing Concrete,” and as specified. Concrete delivery tickets shall show: 

1. Batch number. 
2. Mix by number with cement content in pounds and maximum size aggregate. 
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3. Admixtures. 
4. Air content. 
5. Slump. 
6. Time dispatched and discharged. 
7. Date. 
8. Contractor. 
9. Ready Mix Supplier. 
10. Project Name and Address. 
11. Volume of Concrete. 

C. Do not add water to the concrete mix during delivery, at Project site, or during 
placement unless approved by the General Contractor’s representative, noted on 
the delivery ticket with the amount of water, and signed by the General Contractor’s 
representative. The maximum water/cement ratio of an approved mix design shall 
not be exceeded. 

1. When the ambient air temperature is between 80 and 90 degrees Fahrenheit, 
one (1) gallon of water per cubic yard of concrete may be added at the job site 
to compensate for water evaporation during transit. 

2. When the ambient air temperature exceeds 90 degrees Fahrenheit, two (2) 
gallons of water per cubic yard of concrete may be added at the job site to 
compensate for water evaporation during transit. 

3. Do not add water to concrete after adding high-range water-reducing 
admixtures to mixture. 

D. Discharge concrete within 1 ½ hours after water has been added to the cement, 
unless a longer time has been authorized by the Architect/Engineer. During hot 
weather or other conditions contributing to a quick stiffening of the concrete, the 
Architect/Engineer may require discharge in less than 1 ½ hours. 

E. Deposit concrete continuously in one layer or in horizontal layers of such thickness 
that no new concrete is placed on concrete that has hardened enough to cause 
seams or planes of weakness.  If a section cannot be placed continuously, provide 
construction joints as indicated.  Deposit concrete to avoid segregation.  Do not 
allow concrete to drop more than 5 feet or from a height which allows concrete to fall 
against reinforcing. 

1. Deposit concrete in forms in horizontal layers of depth not to exceed formwork 
design pressures and in a manner to avoid inclined construction joints.  Where 
placement consists of several layers, place each layer while preceding layer is 
still plastic to avoid cold joints.  Do not subject concrete to any procedure that 
will cause segregation.  Deposit concrete as near as possible to the final 
position to avoid segregation. 

2. Consolidate placed concrete by mechanical vibrating equipment 
supplemented by hand-spading, rodding, or tamping.  Use equipment and 
procedures for consolidation of concrete complying with ACI 301. 

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw 
vibrators vertically at uniformly spaced locations no farther than the visible 
effectiveness of the machine. Place vibrators to rapidly penetrate placed layer 
and at least 6 inches into preceding layer. Do not insert vibrators into lower 
layers of concrete that have begun to set. At each insertion, limit duration of 
vibration to time necessary to consolidate concrete and complete embedment 
of reinforcement and other embedded items without causing mix to segregate. 
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F. Deposit and consolidate concrete for floors and slabs in a continuous operation, 
within limits of construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so that concrete is 
thoroughly worked around reinforcement and other embedded items and into 
corners. 

2. Maintain reinforcement in proper position on chairs during concrete 
placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-

textured surface plane, before excess bleedwater appears on the surface.  Do 
not further disturb slab surfaces before starting finishing operations. 

G. Cold-Weather Placement: When air temperature is expected to fall below 40 
degrees Fahrenheit (4 deg C) within the first 72 hours after concrete placement, 
comply with provisions of ACI 306.1 and as follows. Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing 
actions, or low temperatures. 

1. When mean daily air temperature is expected to fall below 40 deg F (4 deg C) 
for more than three successive days after concrete placement, uniformly heat 
water and aggregates before mixing to obtain a concrete mixture temperature 
at point of placement as follows: 

a. Not less than 55 deg F (13 deg C) or more than 75 deg F (24 deg C) for 
concrete sections less than 12 inches in the least dimension (width or 
thickness). 

b. Not less than 50 deg F (10 deg C) or more than 70 deg F (21 deg C) for 
concrete sections 12 inches or greater in the least dimension (width or 
thickness). 

2. Do not use frozen materials or materials containing ice or snow. Do not place 
concrete on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze 
agents or chemical accelerators unless otherwise accepted in mix designs. 

H. Hot-Weather Placement: When hot weather conditions exist that would impair 
quality and strength of concrete, place concrete complying with ACI 305.1 and as 
specified. 

1. Cool ingredients before mixing to maintain concrete temperature at time of 
placement to below 90 deg F (32 deg C). Mixing water may be chilled or 
chopped ice may be used to control temperature, provided water equivalent of 
ice is calculated to total amount of mixing water. Using liquid nitrogen to cool 
concrete is Contractor’s option. 

2. Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that 
steel temperature will not exceed the ambient air temperature immediately 
before embedding in concrete. 

3. Fog spray forms, reinforcing steel, and subgrade just before placing concrete. 
Keep subgrade moisture uniform without puddles or dry areas. 

4. Use water-reducing retarding admixture when required by high temperatures, 
low humidity, or other adverse placing conditions, as acceptable to Architect. 
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I. Pumping Concrete: Grout used to prime a pump shall not be placed in the forms of 
any concrete exposed to view in the final structure. Concrete shall not be pumped 
through pipe made of aluminum or aluminum alloys. 

3.10 FINISHING FORMED SURFACES 

A. Rough-Formed Finish: Provide a rough-formed finish on formed concrete surfaces 
not exposed to view in the finished Work or concealed by other construction. This is 
an as-cast concrete surface having texture imparted by form-facing material used.  
Repair and patch tie holes, honeycombing over ½ inch in depth, and other defective 
areas.  Remove fins and other projections exceeding ¼ inch in height by rubbing 
down, chipping, or grinding off. 

B. Smooth-Formed Finish:  Provide a smooth-formed finish on formed concrete 
surfaces exposed to view in non-public rooms (storage, mechanical rooms, etc.) or 
to be covered with a coating or covering material applied directly to concrete.  This 
is an as-cast concrete surface obtained with selected form-facing material, arranged 
in an orderly and symmetrical manner with a minimum of seams.  Repair and patch 
tie holes, honeycombing over ¼” in depth, and other defective areas.  Remove fins 
and other projections exceeding 1/8” in height by rubbing down or grinding off until 
completely removed and smoothed. 

C. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar 
unformed surfaces adjacent to formed surfaces, strike-off smooth and finish with a 
texture matching adjacent formed surfaces. Continue final surface treatment of 
formed surfaces uniformly across adjacent unformed surfaces unless otherwise 
indicated. 

3.11 FINISHING FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, 
and finishing operations for concrete surfaces. Do not wet concrete surfaces. 

B. Float Finish: Apply float finish to monolithic slab surfaces to receive trowel finish and 
other finishes as specified; and where indicated. 

1. After screeding, consolidating, and leveling concrete slabs, do not work 
surface until ready for floating.  Begin floating, using float blades or float shoes 
only, when surface water has disappeared, or when concrete has stiffened 
sufficiently to permit operation of power-driven floats, or both.  Consolidate 
surface with power-driven floats or by hand-floating if area is small or 
inaccessible to power units. Cut down high spots and fill low spots. Uniformly 
slope surfaces to drains. Immediately after leveling, refloat surface to a 
uniform, smooth, granular texture.   

C. Trowel Finish: Apply a trowel finish to monolithic slab surfaces exposed to view. 

1. After screeding, consolidating, and leveling concrete slabs, do not work 
surface until ready for floating.  Begin floating, using float blades or float shoes 
only, when surface water has disappeared, or when concrete has stiffened 
sufficiently to permit operation of power-driven floats, or both.  Consolidate 
surface with power-driven floats or by hand-floating if area is small or 
inaccessible to power units. 
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2. Allow moisture film or sheen to disappear from the floated surface and allow 
the concrete to harden enough to prevent fine material and water from being 
worked into the concrete surface.  Then begin first trowel-finish operation 
using a power-driven trowel. Begin final troweling when surface produces a 
ringing sound as trowel is moved over surface.  Consolidate concrete surface 
by final hand-troweling operation, free of trowel marks and uniform in texture 
and appearance.   

3. Finish surface to specified tolerances for floor flatness and floor levelness 
measured according to ASTM E 1155. Minimum local values shall be 2/3 of 
the specified composite F-number.  Unless otherwise shown or noted on the 
drawings, comply with the following table: 
 

Slabs on Grade 

Composite Flatness F(F) Composite Levelness F(L) Typical Use 

35 25 All Slabs on Grade 

D. Nonslip Broom Finish: Apply a nonslip broom finish to exterior concrete platforms, 
steps, ramps, and elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen concrete surface by 
brooming with fiber-bristle broom perpendicular to main traffic route.  
Coordinate required final finish with Architect before application. 

3.12 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: Fill in holes and openings left in concrete structures for passage of work 
by other trades, unless otherwise shown or directed, after work of other trades is in 
place. Mix, place, and cure concrete as specified to blend with in-place construction. 
Provide other miscellaneous concrete filling shown or required to complete Work. 

B. Equipment Bases and Foundations: Provide machine and equipment bases and 
foundations as shown on drawings. Coordinate sizes and locations of concrete 
bases with actual equipment to be provided. 

1. Construct concrete bases 3 1/2 inches high unless otherwise indicated, and 
extend base not less than 6 inches in each direction beyond the maximum 
dimensions of supported equipment unless otherwise indicated or unless 
required for seismic anchor support. 

2. Install dowel rods to connect concrete base to concrete floor. Unless 
otherwise indicated, install dowel rods on 18-inch centers around the full 
perimeter of concrete base. 

3. Prior to pouring concrete, place and secure anchorage devices. Use setting 
drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

4. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required 
for proper attachment to supported equipment. 

5. Finish all mechanical housekeeping pads to a finished tolerance of 1/8” in 10 
feet. 
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C. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and 
associated items. Cast-in inserts and accessories as shown on drawings.  Screed, 
tamp, and trowel-finish concrete surfaces. 

3.13 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold 
or hot temperatures.   

B. Compatibility:  Use membrane curing compounds that will not affect surfaces to be 
covered with finish materials applied directly to concrete.   

C. For cold-weather protection during curing, comply with ACI 306.1 and the following: 

1. All freshly placed concrete shall be kept from freezing for the following 
periods: 

a. 3 days for all concrete with an air entraining admixture. 
b. 4 days for all concrete without an air entraining admixture.   

2. A cumulative curing time of seven days at a minimum surface temperature of 
50 degrees F (10 degrees C) shall be provided or until concrete has attained 
75% of its design strength. This shall be followed by cooling of concrete in a 
gradual transition to surrounding conditions. The temperature drop during this 
period shall not be at a rate exceeding 2 degrees F per hour until the outside 
or surrounding temperature is reached. 

3. When concrete is placed under conditions of cold weather concreting (defined 
as a period when the mean daily temperature drops below 40 degrees F for 
more than three successive days), take additional precautions as specified in 
“Cold Weather Concreting” by the American Concrete Institute (ACI Report 
306) when placing, curing, monitoring and protecting the fresh concrete. 

D. For hot-weather protection during curing, comply with ACI 301 and the following: 

1. When concrete is placed under conditions of hot weather concreting, provide 
extra protection of the concrete against excessive placement temperatures 
and excessive drying throughout the placing and curing operations. Hot 
weather is defined as air temperature which exceeds 80 degrees F or any 
combination of high temperature, low humidity and/or high wind velocity that 
causes a rate of evaporation in excess of 0.2 pounds per square foot per hour 
as determined by Figure 2.1.5 of ACI Report 305. Hot weather curing is 
required if these conditions occur within a 24 hour period after completion of 
concrete placement. 

2. Forms, reinforcing and the air shall be cooled by water fog spraying 
immediately before placing concrete.  

3. Immediately following screeding, protect concrete by applying the specified 
evaporation retarder in accordance with the recommendations of the 
manufacturer. 

E. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if 
hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h 
before and during finishing operations.  Apply according to manufacturer's written 
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instructions after placing, screeding, and bull floating or darbying concrete, but 
before float finishing. 

F. Formed Surfaces: Cure formed concrete surfaces, including walls, piers, and other 
similar surfaces, by moisture curing with forms in place for 7 days or until forms are 
removed. If forms are removed within the first 7 days, continue moisture curing 
without forms for the balance of the 7 day curing period. 

1. For vertical surfaces, after the concrete has hardened and while the forms are 
still in place, the form ties shall be loosened and water shall be applied to run 
down the inside of the form to keep the concrete wet. 

2. After formwork has been removed from vertical surfaces, keep surface 
continuously wet by water spray or water-saturated absorptive cover. 

G. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure 
unformed surfaces, including floors and slabs, concrete floor toppings, and other 
surfaces. 

1. Cure interior and exterior slab surfaces exposed to deicing salts and slabs 
where the finish flooring is not compatible with curing compounds by Moisture 
Curing. 

H. Cure concrete according to ACI 308.1 by one or a combination of the following 
methods: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven 
days with the following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet. Cover 

concrete surfaces and edges with 12-inch lap over adjacent absorptive 
covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with 
sides and ends lapped at least 12 inches, and sealed by waterproof tape or 
adhesive. Cure for not less than seven days. Immediately repair any holes or 
tears during curing period, using cover material and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete 
surfaces to receive penetrating liquid floor treatments.. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions. Recoat areas subjected 
to heavy rainfall within three hours after initial application. Maintain continuity 
of coating and repair damage during curing period. 

a. Curing Exposed Slab Surfaces to receive penetrating concrete sealer 
and liquid densifier:  Apply curing aid as soon as possible after the 
concrete receives its final finishing using a short nap roller to apply a 
uniform film.  Spray application is prohibited. 
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b. Removal: After curing period has elapsed, remove curing compound 
without damaging concrete surfaces by method recommended by curing 
compound manufacturer unless manufacturer certifies curing compound 
does not interfere with bonding of floor covering used on Project. 

3.14 LIQUID FLOOR TREATMENT APPLICATION 

A. General: Prepare, apply, and finish penetrating liquid floor treatment according to 
manufacturer's written instructions. 

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants 
and complete surface repairs. 

2. Do not apply to concrete that is less than seven days' old. 
3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; 

rewet; and repeat brooming or scrubbing. Rinse with water; remove excess 
material until surface is dry. Apply a second coat in a similar manner if surface 
is rough or porous. 

B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing 
compound to hardened concrete by power spray or roller according to 
manufacturer's written instructions. 

C. Penetrating Concrete Sealer and Liquid Densifier 

1. Apply penetrating concrete sealer and liquid densifier to all exposed concrete 
floor surfaces. 

2. Apply curing compound and penetrating concrete sealer/liquid densifier in a 
multi-step integrated system in accordance with manufacturer’s instructions 
and this specification.  

3. Ensure application equipment is clean and free of previously used materials. 
4. At the completion of final troweling and when the surface will not be marred, 

apply a manufacturer approved curing agent at coverage rate recommended 
by manufacturer.   

a. With approval by manufacturer, sealer/densifier may be used at a 
minimum coverage rate of 500 square feet (maximum) per gallon.  Do 
not allow material to puddle on the surface. 

b. Curing compound shall be applied with a short nap roller to apply a 
uniform film. 

5. At completion of construction, prepare surface and apply final treatment. 

a. Scrape away all debris for a smooth surface. 
b. Clean and prepare surfaces to receive treatment in accordance with 

manufacturer's instructions ensuring that all stains, oil, grease, form 
release agents, dust and dirt removed prior to application.  

c. Remove remnant of curing and sealing compounds with manufacturer 
recommended solvent. 

d. Utilizing a high speed buffer/polisher with 400 grit swirled resin over 
nylon scuff pad, clean and burnish the floor surface to a Concrete 
Polishing Association of America (CCPA) Class A Cream finish with 
minimal surface cut / aggregate exposure. 
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e. Saturate the surface with undiluted concrete densifier and chemical 
hardener by sprayer, squeegee or broom. Do not allow material to 
puddle on surface. 

f. Keep the surface wet with concrete densifier and chemical hardener for 
a minimum of 30 minutes. (A range of 30-60 minutes may be required 
depending on temperature and conditions.).  Ensure areas are kept wet 
at all times with concrete densifier and chemical hardener. 

g. Once the surface begins to gel and become slippery, immediately spray 
the surface with a light water mist.  

h. Scrub the surface with a broom or mechanical scrubber to increase the 
penetration of the concrete densifier and chemical hardener.  

i. Continue to work the concrete densifier and chemical hardener into the 
surface for another 5-10 minutes or until it becomes gelled and slippery 
for a second time.  

j. Thoroughly flush the surface with water and agitate the surface with a 
broom to aid in removal of the excess concrete densifier and chemical 
hardener.  

k. Remove all excess material with a mop then squeegee.  
l. Thoroughly squeegee the surface dry.  

3.15 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by Architect. 
Remove and replace concrete that cannot be repaired and patched to Architect's 
approval.  Architectural exposed formed and exposed slab surfaces only with 
specific prior approval by Architect (cutting, grinding, and patching of these surfaces 
will generally be prohibited).  

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement 
to 2-1/2 parts fine aggregate passing a No. 16 sieve, and a 50:50 mixture of acrylic 
or styrene butadiene-based bonding admixture and water.  Use only enough liquid 
as required for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, 
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on 
the surface, and stains and other discolorations that cannot be removed by 
cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids 
more than 1/2 inch in any dimension to solid concrete. Limit cut depth to 3/4 
inch. Make edges of cuts perpendicular to concrete surface. Clean, dampen 
with water, and brush-coat holes and voids with bonding agent. Fill and 
compact with patching mortar before bonding agent has dried.  

2. Cut tie rods and bolts flush with the surface and drill out to minimum depth of 
1 inch below the surface. 

3. Fill through wall tie holes with nonmetallic, shrinkage-resistant grout to within 1 
½” of wall face using a grout bag or other similar means to completely fill the 
void.  Fill any remaining tie hole, including holes from snap-off type form ties, 
with patching mortar or cone plugs secured in place with bonding agent. 

4. Repair defects on surfaces exposed to view by blending white portland 
cement and standard portland cement so that, when dry, patching mortar 
matches surrounding color. Patch a test area at inconspicuous locations to 



New Bus Garage - Washington County Schools  C-S 1924 

 

CAST-IN-PLACE CONCRETE                                                                                   03 30 00 - 28 

verify mixture and color match before proceeding with patching. Compact 
mortar in place and strike off slightly higher than surrounding surface. 

5. Repair defects on concealed formed surfaces that affect concrete's durability 
and structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for 
finish and verify surface tolerances specified for each surface. Correct low and high 
areas. Test surfaces sloped to drain for trueness of slope and smoothness; use a 
sloped template. 

1. Repair finished surfaces containing defects. Surface defects include spalls, 
popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 
inch wide or that penetrate to reinforcement or completely through 
unreinforced sections regardless of width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding 
smooth (at covered slabs only) any surface defects that would telegraph 
through applied floor covering system. 

3. Correct localized low areas during or immediately after completing surface 
finishing operations by cutting out low areas and replacing with patching 
mortar. Finish repaired areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment. Prepare, mix, and apply repair underlayment and primer 
according to manufacturer's written instructions to produce a smooth, uniform, 
plane, and level surface. Feather edges to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping. 
Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to 
match adjacent floor elevations. Prepare, mix, and apply repair topping and 
primer according to manufacturer's written instructions to produce a smooth, 
uniform, plane, and level surface. 

6. Repair defective areas, except random cracks to be covered with covering 
capable of bridging and concealing crack and single holes 1 inch or less in 
diameter, by cutting out and replacing with fresh concrete. Remove defective 
areas with clean, square cuts and expose steel reinforcement with at least a 
3/4-inch clearance all around. Dampen concrete surfaces in contact with 
patching concrete and apply bonding agent. Mix patching concrete of same 
materials and mixture as original concrete, except without coarse aggregate. 
Place, compact, and finish to blend with adjacent finished concrete. Cure in 
same manner as adjacent concrete. 

7. Repair random cracks to be covered with covering capable of bridging and 
concealing crack and single holes 1 inch or less in diameter with patching 
mortar. Groove top of cracks and cut out holes to sound concrete and clean 
off dust, dirt, and loose particles. Dampen cleaned concrete surfaces and 
apply bonding agent. Place patching mortar before bonding agent has dried. 
Compact patching mortar and finish to match adjacent concrete. Keep 
patched area continuously moist for at least 72 hours.   

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 
adhesive and patching mortar. 

F. Repair methods not specified above may be used, subject to acceptance of 
Architect. 
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3.16 QUALITY CONTROL 

A. The Owner will employ an independent testing and inspection agency that meets 
the requirements of ASTM E329 to perform inspections and tests and to prepare 
test reports. The agency will monitor concrete quality by means of site and 
laboratory tests. They will be authorized to reject plastic concrete not conforming to 
specifications.  Failure to detect any defective materials shall not prevent later 
rejection when such defect is discovered, or obligate the Architect or Owner for final 
acceptance. 

1. See Section 01 41 10 – Structural Special Inspections for testing and 
inspection to be performed. 

2. Test results will be reported in writing to the Architect, Engineer, ready-mix 
producer and General Contractor within 24 hours after tests. 

3. Additional Tests: The testing agency will make additional tests of in-place 
concrete when test results indicate specified concrete strengths and other 
characteristics have not been attained in the structure, as directed by 
Architect. 

B. The Special Inspector will provide testing of the floor slab F-number tolerances 
conducted in accordance with the provisions set forth by ASTM E 1155. All tests 
shall be performed within three working days after concrete placement and prior to 
any form removal. If in-place floor slabs do not comply with the minimum values 
shown, the Contractor shall propose remedial measures to bring the surfaces of the 
floors into compliance. These measures might include grinding, planing, surface 
repair, retopping, or removal and replacement. Remedial measures shall be 
approved by the Architect/Engineer prior to the Contractor’s commencement of the 
work. 

C. Correct deficiencies in the Work that test reports and inspections indicate do not 
comply with the Contract Documents. 

3.17 PROTECTION 

A. The General Contractor shall provide for protection of exposed slab surfaces both 
before and after treatment by liquid floor treatments.  General Contractor shall 
coordinate all other construction activities to ensure slab surfaces are not damaged 
or stained. 

B. Use protective methods and materials, including temporary covering, recommended 
in writing by installer’s manufacturer.   

C. Do not allow contaminants including acids, oils, resins, etc. to contact surface.  
Provide continuous scuff-preventing pads covered in lapped and sealed water and 
oil resistant film. 

D. Do not place any material onto surface that may cause etching, scuffing, chips, or 
scratches.  Provide protection boards below scaffolding legs.  Do not allow tracked 
vehicles on surface. 

 

END OF SECTION 03 30 00 



 



 

 

BROWN + KUBICAN, PSC 
STRUCTURAL ENGINEERS 

 

CONCRETE MIX DESIGN SUBMITTAL FORM 

 

Project:  

City, State:  

General Contractor:  

Concrete Contractor:  

Mix Design Number:  

Concrete Strength (Class):  

Use (describe):  

 

Design Mix Information 
 

 Check 

one 

Based on Standard Deviation Analysis  
Based on Trial Mix Laboratory Test Data  

 

Design Characteristics 
 

Density  pcf 

Strength  psi  (28 days) 

Air  % 

Slump  inches 
 

If trial mixes are used, the Mix Design is proportioned to achieve f’cr = f’c + 1200 psi 

(1400 psi for strength higher than 5000 psi at 28 days) 

Materials 
 

 
Type Source 

Specific 

Gravity 

Weight 

(lb.) 

Absolute 

Vol. (cu. ft.) 

cement      

flyash      

silica fume      

coarse aggregate      

fine aggregate      

water      

other (                      )      

   Total  27.0 cu. ft. 

 
Water/Cementitious Ratio (W/C) = _____________% (lbs. water /lbs. cementitious) 



 

 

Admixtures 
 

 
Manufacturer 

Dosage 

(oz./cwt) 

water reducer   

air entraining agent   

high range water reducer   

non-corrosive accelerator   

other (                              )   

 
Slump before high range water reducer  = _____________inches 

Slump after high range water reducer = _____________inches 

 

Standard Deviation Analysis (field experience records) 

 
Number of test cylinders evaluated: ________   Standard deviation (s): ________ 

k-factor:  

Number of Tests k 

15 1.16 

20 1.08 

25 1.03 

≥30 1.00 

Required avg. compressive strength (≤5000 psi: Max [f’c + 1.34ks, f’c + 2.33 ks – 500]) 

      (>5000 psi: Max [f’c + 1.34ks, 0.9f’c + 2.33ks]): ________  

Actual avg. compressive strength:________ 

(refer to ACI 301 for standard deviation calculation – attach copies of laboratory test reports) 
 

Trial Mix Laboratory Test Data 
 

 Mix #1 (w/c=             ) Mix #2 (w/c=             ) Mix #3 (w/c=             ) 

Age Date 
Compressive 

Strength 
Date 

Compressive 

Strength 
Date 

Compressive 

Strength 

7 days  psi  psi  psi 

7 days  psi  psi  psi 

28 days  psi  psi  psi 

28 days  psi  psi  psi 

28 days 

average 
NA psi NA psi NA psi 

(refer to ACI 301 for trial mix procedure – attach copies of laboratory test reports) 
 

Required Attachments 
 Please 

check 

Coarse aggregate gradation report  

Fine aggregate gradation report  

Laboratory test reports (strength tests)  

Admixture compatibility certification letters  
 

Ready Mix Supplier 
Name and Address:  _________________________________________________________________ 

   _________________________________________________________________ 

Phone: ________________________   Miles from project: ____________   Date: ___________________ 
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SECTION 04 20 00 - UNIT MASONRY

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes unit masonry assemblies consisting of the following:

1. Concrete masonry units (CMUs).
2. Face brick.
3. Mortar and grout.
4. Reinforcing steel.
5. Masonry joint reinforcement.
6. Ties and anchors.
7. Embedded flashing.
8. Miscellaneous masonry accessories.

1.2 PERFORMANCE REQUIREMENTS

A. Provide structural unit masonry that develops indicated net-area compressive strengths 
(f'm) at 28 days.

B. Determine net-area compressive strength (f'm) of masonry from average net-area 
compressive strengths of masonry units and mortar types (unit-strength method) 
according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop Drawings:  For the following:

1. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  
Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."

C. Samples for Initial Selection:  For the following:

1. Face brick, in the form of straps of five or more bricks.
2. Colored mortar.
3. Weep holes/vents.

D. Material Certificates:  Include statements of material properties indicating compliance 
with requirements including compliance with standards and type designations within 
standards.  Provide for each type and size of the following:

1. Masonry units.
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a. Include material test reports substantiating compliance with requirements.
b. For bricks, include size-variation data verifying that actual range of sizes 

falls within specified tolerances.
c. For exposed brick, include material test report for efflorescence according 

to ASTM C 67.
d. For masonry units used in structural masonry, include data and 

calculations establishing average net-area compressive strength of units.

2. Cementitious materials.  Include brand, type, and name of manufacturer.
3. Grout mixes.  Include description of type and proportions of ingredients.
4. Reinforcing bars.
5. Joint reinforcement.
6. Anchors, ties, and metal accessories.

E. Mix Designs:  For each type of mortar and grout.  Include description of type and 
proportions of ingredients.

1. Include test reports, per ASTM C 780, for mortar mixes required to comply with 
property specification.

2. Include test reports, per ASTM C 1019, for grout mixes required to comply with 
compressive strength requirement.

F. Statement of Compressive Strength of Masonry:  For each combination of masonry unit 
type and mortar type, provide statement of average net-area compressive strength of 
masonry units, mortar type, and resulting net-area compressive strength of masonry 
determined according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 

G. Cold-Weather Procedures:  Detailed description of methods, materials, and equipment 
to be used to comply with cold-weather requirements.

1.4 QUALITY ASSURANCE

A. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform 
texture and color, or a uniform blend within the ranges accepted for these 
characteristics, through one source from a single manufacturer for each product 
required.

B. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, 
including color for exposed masonry, from a single manufacturer for each cementitious 
component and from one source or producer for each aggregate.

1. Prism Test:  For each type of construction required, per ASTM C 1314.

C. Fire-Resistance Ratings:  Where indicated, provide materials and construction identical 
to those of assemblies with fire-resistance ratings determined per ASTM E 119 by a 
testing and inspecting agency, by equivalent concrete masonry thickness, or by other 
means, as acceptable to authorities having jurisdiction.
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1.5 DELIVERY, STORAGE, AND HANDLING

A. Store masonry units on elevated platforms in a dry location.  If units are not stored in an 
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely 
tied.  If units become wet, do not install until they are dry.

B. Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting 
and emptying into dispensing silo.  Store preblended, dry mortar mix in delivery 
containers on elevated platforms, under cover, and in a dry location or in a metal 
dispensing silo with weatherproof cover.

C. Store masonry accessories, including metal items, to prevent corrosion and 
accumulation of dirt and oil.

1.6 PROJECT CONDITIONS

A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills 
with waterproof sheeting at end of each day's work.  Cover partially completed masonry 
when construction is not in progress.

1. Extend cover a minimum of 24 inches down both sides and hold cover securely in 
place.

B. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to 
be left exposed or painted.  Immediately remove grout, mortar, and soil that come in 
contact with such masonry.

1. Protect base of walls from rain-splashed mud and from mortar splatter by 
spreading coverings on ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.
3. Protect surfaces of window and door frames, as well as similar products with 

painted and integral finishes, from mortar droppings.
4. Turn scaffold boards near the wall on edge at the end of the day to prevent rain 

from splashing mortar and dirt onto completed masonry.

C. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated 
with ice or frost.  Do not build on frozen substrates.  Remove and replace unit masonry 
damaged by frost or by freezing conditions.  Comply with cold-weather construction 
requirements contained in ACI 530.1/ASCE 6/TMS 602.

1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 
40 deg F and above and will remain so until masonry has dried, but not less than 7 
days after completing cleaning.

D. Hot-Weather Requirements:  Comply with hot-weather construction requirements 
contained in ACI 530.1/ASCE 6/TMS 602.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Products:  Subject to compliance with requirements, products one of the products 
specified.

2.2 MASONRY UNITS, GENERAL

A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of 
units to exceed tolerances and to contain chips, cracks, or other defects exceeding 
limits stated in the standard.  Do not use units where such defects, including 
dimensions that vary from specified dimensions by more than stated tolerances, will be 
exposed in the completed Work or will impair the quality of completed masonry.

B. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly  
designs indicated.

1. Where fire-resistance-rated construction is indicated, units shall be listed and 
labeled by a qualified testing agency acceptable to authorities having jurisdiction.

2.3 CONCRETE MASONRY UNITS (CMUs)

A. Shapes:  Provide shapes indicated and as follows:

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, 
headers, bonding, and other special conditions.

2. Provide bullnose units for outside corners, unless otherwise indicated.

B. Concrete Masonry Units:  ASTM C 90.

1. Unit Compressive Strength:  Provide units with minimum average net-area 
compressive strength of 2150psi.

2. Weight Classification:  Lightweight, unless otherwise indicated.
3. Size (Width):  Manufactured to dimensions 3/8 inch less than nominal dimensions.

2.4 BRICK

A. General:  Provide shapes indicated and as follows:

1. For ends of sills and caps and for similar applications that would otherwise expose 
unfinished brick surfaces, provide units without cores or frogs and with exposed 
surfaces finished.

2. Provide special shapes for applications requiring brick of size, form, color, and 
texture on exposed surfaces that cannot be produced by sawing.

B. Face Brick:  ASTM C 216, Grade SW.
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1. Initial Rate of Absorption:  Less than 30 g/30 sq. in. per minute when tested per 
ASTM C 67.

2. Efflorescence:  Provide brick that has been tested according to ASTM C 67 and 
is rated "not effloresced."

3. Manufacturers:

a. Brick, Size Queen, Browns to Reds Range (Actual Dimensions):  2-1/2 or 
2-3/4 inches wide by 2-3/4 inches high by 7-5/8 or 8 inches long, type FBS 
as manufactured by one of the following:  

1) General Shale
2) Meridian Brick
3) Columbia Brick 
4) Glen-Gery Brick
5) Cherokee Brick & Tile
6) Pine Hall Brick

2.5 MORTAR AND GROUT MATERIALS

A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-
weather construction.  Provide natural color or white cement as required to produce 
mortar color indicated. 

B. Hydrated Lime:  ASTM C 207, Type S.

C. Masonry Cement:  ASTM C 91.

D. Aggregate for Mortar:  ASTM C 144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural 
sand or crushed stone.

E. Aggregate for Grout:  ASTM C 404.

F. Water:  Potable.

G. Brick mortar color to be selected for standard colors range of Gray, Browns and Reds.

2.6 REINFORCEMENT

A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, 
Grade 60.

B. Masonry Joint Horizontal Reinforcement, General:  ASTM A 951.

1. Interior Walls:  Mill- galvanized, carbon steel.
2. Exterior Walls:  Hot-dip galvanized, carbon steel.
3. Wire Size for Side Rods:  W1.7 or 0.148-inch diameter.
4. Wire Size for Cross Rods:  W1.7 or 0.148-inch diameter.
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5. Wire Size for Veneer Ties:  W1.7 or 0.148-inch diameter.
6. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 16 inches o.c. or 

and as indicated.
7. Provide in lengths of not less than 10 feet, with prefabricated corner and tee 

units.

C. Masonry Joint Horizontal Reinforcement for Single-Wythe Masonry:  Truss type with 
single pair of side rods.

D. Masonry Joint Horizontal Reinforcement for Multiwythe Masonry:

1. Adjustable (two-piece) type, truss design, with one side rod at each face shell of 
backing wythe and with separate ties that extend into facing wythe.  Ties have 
hooks that engage eyes in reinforcement and resist movement perpendicular to 
wall.  Ties extend at least halfway through facing wythe but with at least 5/8-inch 
cover on outside face.

2.7 TIES AND ANCHORS

A. Materials:  Provide ties and anchors specified in subsequent paragraphs that are made 
from materials that comply with eight subparagraphs below, unless otherwise indicated.

1. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008/A 1008M, Commercial 
Steel, hot-dip galvanized after fabrication to comply with ASTM A 153/A 153M.

B. Rigid Anchors:  Fabricate from steel bars 1-1/2 inches wide by 1/4 inch thick by 24 
inches long, with ends turned up 2 inches, unless otherwise indicated.

1. Corrosion Protection:  Hot-dip galvanized to comply with ASTM A 153/A 153M.

2.8 EMBEDDED FLASHING MATERIALS

A. Metal Flashing:  Provide metal flashing, where flashing is exposed or partly exposed 
and where indicated, complying with SMACNA's "Architectural Sheet Metal Manual  and 
as follows:

1. Fabricate through-wall metal flashing embedded in masonry from copper, with ribs 
at 3-inch intervals along length of flashing to provide an integral mortar bond.

a. Available Products:

1) Cheney Flashing Company; Cheney 3-Way Flashing (Sawtooth).
2) Keystone Flashing Company, Inc.; Keystone 3-Way Interlocking 

Thruwall Flashing.

B. Flexible Flashing:  For flashing not exposed to the exterior, use the following, unless 
otherwise indicated:



New Bus Garage – Washington County C-S 1924

UNIT MASONRY 04 20 00 - 7

1. Copper-Laminated Flashing:  5-oz./sq. ft. copper sheet bonded with asphalt 
between 2 layers of glass-fiber cloth.  Use only where flashing is fully concealed in 
masonry.

a. Available Products:

1) Advanced Building Products Inc.; Copper Fabric Flashing.
2) AFCO Products Inc.; Copper Fabric.
3) Hohmann & Barnard, Inc.; H & B C-Fab Flashing.
4) Phoenix Building Products; Type FCC-Fabric Covered Copper.
5) Polytite Manufacturing Corp.; Copper Fabric Flashing.
6) Sandell Manufacturing Co., Inc.; Copper Fabric Flashing.
7) York Manufacturing, Inc.; York Copper Fabric Flashing.

2.9 MISCELLANEOUS MASONRY ACCESSORIES

A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1; 
compressible up to 35 percent; of width and thickness indicated; formulated from 
neoprene  or urethane.

B. Preformed Control-Joint Gaskets:  Made from styrene-butadiene-rubber compound, 
complying with ASTM D 2000, Designation M2AA-805 and designed to fit standard 
sash block and to maintain lateral stability in masonry wall; size and configuration as 
indicated.

C. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with 
ASTM D 226, Type I (No. 15 asphalt felt).

D. Weep/Vent Products:  Use one of the following, unless otherwise indicated:

1. Wicking Material:  Absorbent rope, made from cotton or UV-resistant synthetic 
fiber, 1/4 to 3/8 inch in diameter, in length required to produce 2-inch exposure on 
exterior and 18 inches in cavity between wythes.  Use only for weeps.

2. Vinyl Weep Hole/Vent:  One-piece, offset, T-shaped units made from flexible, 
injection-molded PVC, designed to fit into a head joint of brick and consisting of a 
louvered vertical leg, flexible wings to seal against ends of masonry units, and a top 
flap to keep mortar out of the head joint; in color approved by Architect to match 
that of mortar. At Brick “C”, Vent shall be 3 5/8” tall.

a. Available Products:

1) Hohmann & Barnard, Inc.; #343 Louvered Weep Hole.
2) Williams Products, Inc.; Williams-Goodco Brick Vent.
3) Wire-Bond; Louvered Weepholes.

E. Cavity Drainage Material:  Free-draining mesh, made from polymer strands that will not 
degrade within the wall cavity.

1. Strips, 0.4 inches thick and 20 inches wide, with dovetail shaped notches that 
prevent mesh from being clogged with mortar droppings.
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2. Products:

a. Advanced Building Products Inc.; Mortar Catch.
b. Mortar Net USA, Ltd.; Mortar Net.

F. Reinforcing Bar Positioners:  Wire units designed to fit into mortar bed joints spanning 
masonry unit cells with loops for holding reinforcing bars in center of cells.  Units are 
formed from 0.142-inch steel wire, hot-dip galvanized after fabrication.  Provide units 
with either two loops or four loops as needed for number of bars indicated.

2.10 MASONRY CLEANERS

A. Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, 
efflorescence, and other new construction stains from new masonry without discoloring 
or damaging masonry surfaces.  Use product expressly approved for intended use by 
cleaner manufacturer and manufacturer of masonry units being cleaned.

1. Available Manufacturers:

a. Diedrich Technologies, Inc.
b. EaCo Chem, Inc.
c. ProSoCo, Inc.

2.11 MORTAR AND GROUT MIXES

A. General:  Do not use admixtures, including pigments, air-entraining agents, 
accelerators, retarders, water-repellent agents, antifreeze compounds, or other 
admixtures, unless otherwise indicated.

1. Do not use calcium chloride in mortar or grout.

B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a preblended 
mix.  Measure quantities by weight to ensure accurate proportions, and thoroughly 
blend ingredients before delivering to Project site.

C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide 
the following types of mortar for applications stated unless another type is indicated.

1. For concrete masonry below grade or in contact with earth, use Type M.
2. For concrete masonry above grade, use Type S.

For Brick masonry, use Type N.

D. Pigmented Mortar:  Use colored cement product to produce color required

1. Pigments shall not exceed 10 percent of portland cement by weight.
2. Pigments shall not exceed 5 percent of masonry cement by weight.
3. Application:  Use pigmented mortar for exposed mortar joints.

a. Face Brick

E. Grout for Unit Masonry:  Comply with ASTM C 476.
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1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) 
that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of 
grout spaces and pour height.

2. Provide grout with a slump of 8 to 11 inches as measured according to 
ASTM C 143/C 143M.

3. Grout for vertical cell reinforcement shall be 2,000 psi structural concrete grout.

2.12 CAVITY-WALL INSULATION

A. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type X, closed-cell product 
extruded with an integral skin.

B. Adhesive:  Type recommended by insulation board manufacturer for application 
indicated.

2.13 SOURCE QUALITY CONTROL

A. Owner will engage a qualified independent testing agency to perform source quality-
control testing indicated below:

1. Payment for these services will be made by Owner.
2. Retesting of materials failing to comply with specified requirements shall be done at 

Contractor's expense.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of work.

1. Verify that foundations are within tolerances specified.
2. Verify that reinforcing dowels are properly placed.

B. Before installation, examine rough-in and built-in construction for piping systems to 
verify actual locations of piping connections.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. Thickness:  Build cavity and composite walls and other masonry construction to full 
thickness shown.  Build single-wythe walls to actual widths of masonry units, using units 
of widths indicated.

B. Build chases and recesses to accommodate items specified in this and other Sections.
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C. Leave openings for equipment to be installed before completing masonry.  After 
installing equipment, complete masonry to match the construction immediately adjacent 
to opening.

D. Use full-size units without cutting if possible.  If cutting is required to provide a 
continuous pattern or to fit adjoining construction, cut units with motor-driven saws; 
provide clean, sharp, unchipped edges.  Allow units to dry before laying unless wetting 
of units is specified.  Install cut units with cut surfaces and, where possible, cut edges 
concealed.

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors 
and textures.

1. Mix units from several pallets or cubes as they are placed.

F. Wetting of Brick:  Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. 
in. per minute when tested per ASTM C 67.  Allow units to absorb water so they are 
damp but not wet at time of laying.

G. Comply with construction tolerances in ACI 530.1/ASCE 6/TMS 602 and with the 
following:

1. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 
expansion and control joints, do not vary from plumb by more than 1/4 inch in 20 
feet.

2. For vertical alignment of exposed head joints, do not vary from plumb by more than 
1/4 inch in 10 feet.

3. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not 
vary from level by more than 1/8 inch in 10 feet.

4. For exposed bed joints, do not vary from thickness indicated by more than plus or 
minus 1/8 inch, with a maximum thickness limited to 1/2 inch.  Do not vary from 
bed-joint thickness of adjacent courses by more than 1/8 inch.

5. For exposed head joints, do not vary from thickness indicated by more than plus or 
minus 1/8 inch.  Do not vary from adjacent bed-joint and head-joint thicknesses by 
more than 1/8 inch.

6. For faces of adjacent exposed masonry units, do not vary from flush alignment by 
more than 1/16 inch except due to warpage of masonry units within tolerances 
specified for warpage of units.

7. For exposed bed joints and head joints of stacked bond, do not vary from a straight 
line by more than 1/16 inch from one masonry unit to the next.

3.3 LAYING MASONRY WALLS

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform 
joint thicknesses and for accurate location of openings, movement-type joints, returns, 
and offsets.  Avoid using less-than-half-size units, particularly at corners, jambs, and, 
where possible, at other locations.
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B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry 
in running bond or bond pattern indicated on Drawings; do not use units with less than 
nominal 4-inch horizontal face dimensions at corners or jambs.

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping 
not less than 4-inches.  Bond and interlock each course of each wythe at corners.  Do 
not use units with less than nominal 4-inch horizontal face dimensions at corners or 
jambs.

D. Stopping and Resuming Work:  Stop work by racking back units in each course from 
those in course below; do not tooth.  When resuming work, clean masonry surfaces that 
are to receive mortar, remove loose masonry units and mortar, and wet brick if required 
before laying fresh masonry.

E. Built-in Work:  As construction progresses, build in items specified in this and other 
Sections.  Fill in solidly with masonry around built-in items.

F. Fill space between steel frames and masonry solidly with mortar, unless otherwise 
indicated.

G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer 
of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into 
core.

H. Fill cores in hollow concrete masonry units with grout 24 inches under bearing plates, 
beams, lintels, posts, and similar items, unless otherwise indicated.

I. Build non-load-bearing interior partitions full height of story to underside of solid floor or 
roof structure above, unless otherwise indicated.

1. Install compressible filler in joint between top of partition and underside of structure 
above.

2. Install partition braces where indicated and detailed on drawings.
3. At fire-rated partitions, treat joint between top of partition and underside of structure 

above to comply with Division 07 Section "Fire-Resistive Joint Systems."

3.4 MORTAR BEDDING AND JOINTING

A. Lay hollow concrete masonry units as follows:

1. With face shells fully bedded in mortar and with head joints of depth equal to bed 
joints.

2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
3. With webs fully bedded in mortar in grouted masonry, including starting course on 

footings.
4. With entire units, including areas under cells, fully bedded in mortar at starting 

course on footings where cells are not grouted.



New Bus Garage – Washington County C-S 1924

UNIT MASONRY 04 20 00 - 12

B. Lay solid masonry units with completely filled bed and head joints; butter ends with 
sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints 
or slush head joints.

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than 
joint thickness, unless otherwise indicated.

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes 
(other than paint), unless otherwise indicated.

E. Joint Reinforcemtent: Provide Ladder Reinforcement in horizontal joints, 16 inches o.c. 
vertically. Similar to Hohmann & Barnard No. 220, 9 Ga. Use Hot Galv. For exterior 
partitions and Mill Galv. For interior partitions.

3.5 CAVITY WALLS

A. Bond wythes of cavity walls together using the following method:

1. Adjustable Ladder reinforcement with eye wire:  Provide as shown installed in 
horizontal joints, 16 inches o.c. vertically.  Stagger ties in alternate courses.  

a. Use adjustable (two-piece) type ties to allow for differential movement 
regardless of whether bed joints align. 

B. Keep cavities clean of mortar droppings and other materials during construction.  Bevel 
beds away from cavity, to minimize mortar protrusions into cavity.  Do not attempt to 
trowel or remove mortar fins protruding into cavity.

C. Coat cavity face of backup wythe to comply with Section 071113 "Bituminous 
Dampproofing."

D. Installing Cavity-Wall Insulation:  Place small dabs of adhesive, spaced approximately 
12 inches o.c. both ways, on inside face of insulation boards, or attach with plastic 
fasteners designed for this purpose.  Fit courses of insulation between wall ties and 
other confining obstructions in cavity, with edges butted tightly both ways.  Press units 
firmly against inside wythe of masonry or other construction as shown.

3.6 MASONRY JOINT REINFORCEMENT

A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 
5/8 inch on exterior side of walls, 1/2 inch elsewhere.  Lap reinforcement a minimum of 
6 inches.

1. Space reinforcement not more than 16 inches o.c.
2. Provide reinforcement not more than 8 inches above and below wall openings and 

extending 12 inches beyond openings.

a. Reinforcement above is in addition to continuous reinforcement.

B. Interrupt joint reinforcement at control and expansion joints, unless otherwise indicated.
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C. Provide continuity at wall intersections by using prefabricated T-shaped units.

D. Provide continuity at corners by using prefabricated L-shaped units.

E. Cut and bend reinforcing units as directed by manufacturer for continuity at returns, 
offsets, column fireproofing, pipe enclosures, and other special conditions.

3.7 ANCHORING MASONRY TO STRUCTURAL MEMBERS

A. Anchor masonry to structural members where masonry abuts or faces structural 
members to comply with the following:

1. Provide an open space not less than 1 inch in width between masonry and 
structural member, unless otherwise indicated.  Keep open space free of mortar 
and other rigid materials.

2. Anchor masonry to structural members with anchors embedded in masonry joints 
and attached to structure.

3. Space anchors as indicated, but not more than 16 inches o.c. vertically and 16 
inches o.c. horizontally.

3.8 CONTROL AND EXPANSION JOINTS

A. General:  Install control and expansion joint materials in unit masonry as masonry 
progresses.  Do not allow materials to span control and expansion joints without 
provision to allow for in-plane wall or partition movement.

B. Form control joints in concrete masonry as follows:

1. Install preformed control-joint gaskets designed to fit standard sash block.
2. Provide control-joints at the intersection of concrete masonry walls bearing on 

footings and walls bearing on concrete slab.
3. Control joints in interior concrete masonry shall be spaced a maximum of 40 feet 

o.c., unless noted otherwise.
4. Rake joints clear of mortar and install sealant and backer rod as specified in 

Division 07 Section “Joint Sealants.”

C. Form expansion joints in brick made from clay or shale as follows:

1. Build in compressible joint fillers where indicated.
2. Form open joint full depth of brick wythe and of width indicated, but not less than 

1/2 inch for installation of sealant and backer rod specified in Division 07 Section 
"Joint Sealants."

D. Provide horizontal, pressure-relieving joints by either leaving an air space or inserting a 
compressible filler of width required for installing sealant and backer rod specified in 
Division 07 Section "Joint Sealants," but not less than 3/8 inch.

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting 
masonry.
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3.9 LINTELS

A. Install steel lintels where indicated.

B. Provide minimum bearing of 8 inches at each jamb, unless otherwise indicated.

3.10 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS

A. General:  Install embedded flashing, and weep holes in masonry at shelf angles, lintels, 
ledges, other obstructions to downward flow of water in wall, and where indicated. 
Install masonry ventilators at flashing levels and at top of cavities to provide vertical air 
flow in cavity.

B. Install flashing as follows, unless otherwise indicated:

1. Prepare masonry surfaces so they are smooth and free from projections that could 
puncture flashing.  Where flashing is within mortar joint, place through-wall flashing 
on sloping bed of mortar and cover with mortar.  Before covering with mortar, seal 
penetrations in flashing with adhesive, sealant, or tape as recommended by 
flashing manufacturer.

2. At multiwythe masonry walls, including cavity walls, extend flashing through outer 
wythe, turned up a minimum of 8 inches, and through inner wythe to within 1/2 inch 
of the interior face of wall in exposed masonry.  

3. At lintels and shelf angles, extend flashing a minimum of 6 inches into masonry at 
each end.  At heads and sills, extend flashing 6 inches at ends and turn up not less 
than 2 inches to form end dams.

4. Cut flexible flashing off flush with face of wall after masonry wall construction is 
completed.

C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to 
comply with manufacturer's written instructions.  Install CMU cell pans with upturned 
edges located below face shells and webs of CMUs above and with weep spouts 
aligned with face of wall.  Install CMU web covers so that they cover upturned edges of 
CMU cell pans at CMU webs and extend from face shell to face shell.

D. Install reglets and nailers for flashing and other related construction where they are 
shown to be built into masonry.

E. Install weep holes in head joints in exterior wythes of first course of masonry 
immediately above embedded flashing and as follows:

1. Use specified weep/vent products to form weep holes.
2. Use wicking material to form weep holes above flashing under brick sills.  Turn 

wicking down at lip of sill to be as inconspicuous as possible.
3. Space weep holes formed from wicking material 24 inches o.c.
4. Trim wicking material flush with outside face of wall after inspection and mortar has 

set.

F. Place cavity drainage material in cavities to comply with configuration requirements for 
cavity drainage material.
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G. Install prefabricated masonry veneer ventilators in head joints at 48” o.c. one course 
above all thru-wall flashing levels and 16” below coping, rake trim, gutters, and tops of 
all walls or columns, etc. Install masonry ventilators at flashing levels and at top of 
cavities to provide vertical air flow in cavity. 

3.11 REINFORCED UNIT MASONRY INSTALLATION

A. Temporary Formwork and Shores:  Construct formwork and shores as needed to 
support reinforced masonry elements during construction.

1. Construct formwork to provide shape, line, and dimensions of completed masonry 
as indicated.  Make forms sufficiently tight to prevent leakage of mortar and grout.  
Brace, tie, and support forms to maintain position and shape during construction 
and curing of reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and other temporary loads that may be placed 
on them during construction.

B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602.

C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained 
enough strength to resist grout pressure.

1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for 
grout placement, including minimum grout space and maximum pour height.

2. Limit height of vertical grout pours to not more than 60 inches, unless approved 
otherwise.

3.12 SPECIAL INSPECTIONS

A. Inspectors:  Owner will engage qualified independent inspectors to perform Special 
Inspections and prepare reports.  Allow inspectors access to scaffolding and work 
areas, as needed to perform inspections.

1. Place grout only after inspectors have verified compliance of grout spaces and 
grades, sizes, and locations of reinforcement.

B. Testing Agency:  Owner will engage a qualified independent testing and inspecting 
agency to perform field tests and Special Inspections indicated below and prepare test 
reports:

1. Payment for these services will be made by Owner.
2. Retesting of materials failing to comply with specified requirements shall be done 

at Contractor's expense.

C. Mortar Test (Property Specification):  For each mix provided, per ASTM C 780.  Test 
mortar for mortar air content and compressive strength.

D. Grout Test (Compressive Strength):  For each mix provided, per ASTM C 1019.
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3.13 REPAIRING, POINTING, AND CLEANING

A. Remove and replace masonry units that are loose, chipped, broken, stained, or 
otherwise damaged or that do not match adjoining units.  Install new units to match 
adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.

B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and 
completely fill with mortar.  Point up joints, including corners, openings, and adjacent 
construction, to provide a neat, uniform appearance.  Prepare joints for sealant 
application, where indicated.

C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to 
remove mortar fins and smears before tooling joints.

D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as 
follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic 
scrape hoes or chisels.

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 
comparison purposes.  Obtain Architect's approval of sample cleaning before 
proceeding with cleaning of masonry.

3. Protect non-masonry surfaces from contact with cleaner by covering them with 
liquid strippable masking agent or polyethylene film and waterproof masking tape.

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly 
by rinsing surfaces thoroughly with clear water.

5. Clean masonry with a proprietary acidic cleaner applied according to 
manufacturer's written instructions.

3.14 MASONRY WASTE DISPOSAL

A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are 
Contractor's property.  At completion of unit masonry work, remove from Project site.

B. Excess Masonry Waste:  Remove masonry waste and legally dispose of off Owner's 
property.

END OF SECTION 04 20 00
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SECTION 05 40 00 – COLD-FORMED METAL FRAMING – STRUCTURAL 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Interior load-bearing wall framing. 
2. Exterior non-load-bearing curtain-wall framing. 
3. Floor joist framing. 
4. Ceiling joist framing. 

B. Related Sections include the following: 

1. Division 9 Section “Gypsum Board Assemblies.” 

1.3 DEFINITIONS 

A. Minimum Uncoated Steel Thickness: Minimum uncoated thickness of cold-formed 
framing delivered to the Project site shall be not less than 95 percent of the 
thickness used in the cold-formed framing design. Lesser thicknesses shall be 
permitted at bends due to cold forming. 

B. Producer: Entity that produces steel sheet coil fabricated into cold-formed members. 

1.4 ACTION SUBMITTALS 

A. General:  Furnish submittals in quantity, format, and other Conditions of the 
Contract and as specified in Division 1 of the Project Manual.   

B. Product Data: For each type of cold-formed metal framing product and accessory 
indicated. 

1.5 INFORMATIONAL SUBMITTALS 

A. General:  Furnish submittals in quantity, format, and other Conditions of the 
Contract and as specified in Division 1 of the Project Manual.   

B. Mill certificates signed by steel sheet producer indicating steel sheet complies with 
requirements. 

C. Qualification Data: For firms and persons specified in “Quality Assurance” Article to 
demonstrate their capabilities and experience. Include lists of completed projects 
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with project names and addresses, names and addresses of architects and owners, 
and other information specified. 

D. Product Test Reports: From a qualified testing agency indicating that each of the 
following complies with requirements, based on comprehensive testing of current 
products: 

1. Power-actuated anchors. 
2. Mechanical fasteners. 
3. Vertical deflection clips. 
4. Miscellaneous structural clips and accessories. 

E. Research/Evaluation Reports: Evidence of cold-formed metal framing’s compliance 
with building code in effect for Project, from a model code organization acceptable 
to authorities having jurisdiction. 

1.6 QUALITY ASSURANCE 

A. Codes and Standards: Comply with provisions of the following codes, specifications, 
and standards, except where more stringent requirements are shown or specified.  
Each contractor having reference to AISI Documents shall maintain copies of same 
on project site. 

1. AISI Code of Standard Practice, 2006 Edition. 
2. AISI S200-07:  General Provisions. 
3. AISI S201-07:  Product Standard. 
4. AISI S210-07:  Floor and Roof System Design. 
5. AISI S211-07:  Wall Stud Design. 
6. AISI S212-07:  Header Design. 

B. Installer Qualifications: An experienced installer who has completed cold-formed 
metal framing similar in material, design, and extent to that indicated for this Project 
and whose work has resulted in construction with a record of successful in-service 
performance. 

C. Mill certificates signed by steel sheet indicating steel sheet complies with 
requirements, including uncoated steel thickness, yield strength, tensile strength, 
total elongation, chemical requirements, and galvanized-coating thickness. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect cold-formed metal framing from corrosion, deformation, and other damage 
during delivery, storage, and handling. 

B. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to 
avoid condensation. 
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PART 2 – PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers: Subject to compliance with requirements, manufacturers 
offering cold-formed metal framing that may be incorporated into the Work include, 
but are not limited to, the following: 

1. Clarkwestern Dietrich Building Systems, LLC. 
2. Consolidated Fabricators Corp. 
3. J.N. Linrose 
4. Scafco Corp. 
5. Steel Construction Systems. 
6. Steeler, Inc. 
7. Super Stud Building Products, Inc. 
8. United Metal Products, Inc. 

2.2 MATERIALS 

A. Steel Sheet for all studs, track, clips, plate, etc.: ASTM A 653/A 653M, structural 
steel, zinc coated, of grade and coating as follows: 

1. Grade: 33 for minimum uncoated steel thickness of 0.0428 inch and less; 50, 
Class 1 or 2 for minimum uncoated steel thickness of 0.0538 inch and greater. 

2. Coating: G60. 

2.3 LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer’s standard C-shaped steel studs, of web depths 
indicated, punched, with stiffened flanges, complying with ASTM C 955, and as 
follows: 

1. Minimum Uncoated-Steel Thickness: 0.0428 inch. 
2. Minimum Flange Width: 1-5/8 inches. 

B. Steel Track: Manufacturer’s standard U-shaped steel track, of web depths indicated, 
unpunched, with straight flanges, complying with ASTM C 955, and as follows: 

1. Minimum Uncoated-Steel Thickness: 0.0428 inch. 
2. Minimum Flange Width: 1-1/4 inches.  

2.4 NON-LOAD-BEARING CURTAIN-WALL FRAMING 

A. Steel Studs: Manufacturer’s standard C-shaped steel studs, of web depths 
indicated, punched, with stiffened flanges, complying with ASTM C 955, and as 
follows: 

1. Minimum Uncoated-Steel Thickness: 0.0428 inch. 
2. Minimum Flange Width: 1-5/8 inches. 
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B. Steel Track: Manufacturer’s standard U-shaped steel track, of web depths indicated, 
unpunched, with unstiffened flanges, complying with ASTM C 955, and as follows: 

1. Minimum Uncoated-Steel Thickness: 0.0428 inch. 
2. Minimum Flange Width: 1-1/4 inches.  

C. Vertical Deflection Clips: Manufacturer’s standard bypass clips, capable of 
accommodating upward and downward vertical displacement of primary structure. 

2.5 FLOOR JOIST FRAMING 

A. Steel Joists: Manufacturer’s standard C-shaped steel joists, of web depths 
indicated, unpunched, with stiffened flanges, complying with ASTM C 955, and as 
follows: 

1. Minimum Uncoated-Steel Thickness: 0.0538 inch. 
2. Minimum Flange Width: 1-5/8 inches, minimum. 

B. Steel Joist Track: Manufacturer’s standard U-shaped steel joist track, of web depths 
indicated, unpunched, with unstiffened flanges, complying with ASTM C 955, and as 
follows: 

1. Minimum Uncoated-Steel Thickness: 0.0428 inch. 
2. Minimum Flange Width: 1-1/4 inches, minimum. 

2.6 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories of the same material and finish used for framing 
members, with a minimum yield strength of 33,000 psi. 

B. Provide accessories of manufacturer’s standard thickness and configuration, unless 
otherwise indicated, as follows: 

1. Supplementary framing. 
2. Bracing, bridging, and solid blocking. 
3. Web stiffeners. 
4. End clips. 
5. Foundation clips. 
6. Gusset plates. 
7. Stud kickers, knee braces, and girts. 
8. Joist hangers and end closures. 
9. Hole reinforcing plates. 
10. Backer plates. 

2.7 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips: ASTM A 36/A 36M, zinc coated by hot-dip process 
according to ASTM A 123. 

B. Power-Actuated Anchors: Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with capability to sustain, without 
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failure, a load equal to 10 times design load, as determined by testing per ASTM E 
1190 conducted by a qualified independent testing agency. 

C. Mechanical Fasteners: Corrosion-resistant-coated, self-drilling, self-threading steel 
drill screws. 

1. Head Type: Low-profile head beneath sheathing, manufacturers’ standard 
elsewhere. 

2.8 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint: SSPC-Paint 20. 

B. Cement Grout: Portland cement, ASTM C 150,Type I; and clean natural sand, 
ASTM C 404. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with 
minimum water required for placement and hydration. 

C. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining 
grout containing selected silica sands, portland cement, shrinkage-compensating 
agents, and plasticizing and water-reducing agents, complying with ASTM C 1107, 
with fluid consistency and 30-minute working time. 

2.9 FABRICATION 

A. Fabricate cold-formed metal framing and accessories plumb, square, and true to 
line, and with connections securely fastened, according to manufacturer’s written 
recommendations and requirements in this Section. 

1. Fabricate framing assemblies using jigs or templates. 
2. Cut framing members by sawing or shearing; do not torch cut. 
3. Fasten cold-formed metal framing members by screw fastening, as standard 

with fabricator. Wire tying of framing members is not permitted. 
a. Locate mechanical fasteners and install according to Drawings, with 

screw penetrating joined members by not less than three exposed screw 
threads. 

4. Fasten other materials to cold-formed metal framing by bolting, or screw 
fastening, according to Drawings. 

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and 
erection stresses. Lift fabricated assemblies to prevent damage or permanent 
distortion. 

C. Fabrication Tolerances: Fabricate assemblies level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Spacing: Space individual framing members no more than plus or minus 1/8 
inch from plan location. Cumulative error shall not exceed minimum fastening 
requirements of sheathing or other finishing materials. 

2. Squareness: Fabricate each cold-formed metal framing assembly to a 
maximum out-of-square tolerance of 1/8 inch. 
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PART 3 – EXECUTION 

3.1 EXAMINATION 

A. Examine supporting substrates and abutting structural framing for compliance with 
requirements for installation tolerances and other conditions affecting performance. 
Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Cold-formed metal framing may be shop or field fabricated for installation, or it may 
be field assembled. 

B. Install cold-formed metal framing according to ASTM C 1007, unless more stringent 
requirements are indicated. 

C. Install shop- or field-fabricated, cold-formed framing and securely anchor to 
supporting structure. 

1. Bolt wall panels at horizontal and vertical junctures to produce flush, even, 
true-to-line joints with maximum variation in plane and true position between 
fabricated panels not exceeding 1/16 inch. 

D. Install cold-formed metal framing and accessories plumb, square, and true to line, 
and with connections securely fastened, according to manufacturer’s written 
recommendations and requirements in this Section. 

1. Cut framing members by sawing or shearing, do not torch cut. 
2. Fasten cold-formed metal framing members by screw fastening, as standard 

with fabricator. Wire tying of framing members is not permitted. 
a. Locate mechanical fasteners and install according to Drawings, with 

screw penetrating joined members by not less than three exposed screw 
threads. 

E. Install framing members in one-piece lengths, unless splice connections are 
indicated for track or tension members. 

F. Install temporary bracing and supports to secure framing and support loads 
comparable in intensity to those for which structure was designed. Maintain braces 
and supports in place, undisturbed, until entire integrated supporting structure has 
been completed and permanent connections to framing are secured. 

G. Fasten hole reinforcing plate over web penetrations that exceed size of 
manufacturer’s standard punched openings. 

H. Erection Tolerances: Install cold-formed metal framing level, plumb, and true to line 
to a maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch from 
plan location. Cumulative error shall not exceed minimum fastening 
requirements of sheathing or other finishing materials. 
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I. Mechanical fasteners shall be spaced a minimum of 3 fastener diameters apart.  
Screw fasteners shall be installed such that a minimum of 3 screw threads are 
exposed. 

J. Bearing surfaces shall be uniform.   

3.3 LOAD-BEARING WALL INSTALLATION 

A. Level top of foundation wall and slab with cement grout to provide a surface level to 
1/8” in 10 feet below bearing wall studs. 

B. Install continuous top and bottom tracks sized to match studs. Align tracks 
accurately and securely anchor at corners and ends, and at spacings as follows: 

1. Anchor Spacing: 16 inches. 

C. Squarely seat studs against webs of top and bottom tracks.  Maximum gap between 
bottom of stud and track shall not exceed 1/8”.  Fasten both flanges of studs to top 
and bottom tracks. Space studs as follows: 

1. Stud Spacing: 16 inches. 

D. Set studs plumb, except as needed for diagonal bracing or required for nonplumb 
walls or warped surfaces and similar configurations. 

E. Align studs vertically where wall-framing continuity is interrupted by floor framing. 
Where studs cannot be aligned, continuously reinforce track to transfer loads. 

F. Align floor framing over studs. Where framing cannot be aligned, continuously 
reinforce track to transfer loads. 

G. Anchor studs abutting structural columns or walls, including masonry walls, to 
supporting structure as indicated. 

H. Install headers over wall openings wider than stud spacing. Locate headers above 
openings as indicated. Fabricate headers of compound shapes indicated or required 
to transfer load to supporting studs, complete with clip-angle connectors, web 
stiffeners, or gusset plates. 

1. Frame wall openings with not less than a double stud at each jamb of frame 
as indicated on drawings. 

2. Install runner tracks and jack studs above and below wall openings. Anchor 
tracks to jamb studs with clip angles, and space jack studs same as full-height 
wall studs. 

I. Install supplementary framing, blocking, and bracing in stud framing indicated to 
support fixtures, equipment, services, casework, heavy trim, furnishings, and similar 
work requiring attachment to framing. 
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1. If type of supplementary support is not indicated, comply with stud 
manufacturer’s written recommendations and industry standards in each case, 
considering weight or load resulting from item supported. 

J. Install horizontal bridging in stud system, spaced 48 inches apart. Fasten at each 
stud intersection. 

1. Bridging: Cold-rolled steel channel, mechanically fastened to webs of punched 
studs with a minimum of two screws into each flange of the clip angle. 

2. Bridging: Combination of flat, taut, steel sheet straps of width and thickness 
indicated and stud-track solid blocking of width and thickness to match studs. 
Fasten flat straps to stud flanges and secure solid blocking to stud webs or 
flanges. 

K. Install steel sheet diagonal bracing straps to both stud flanges, terminate at and 
fasten to reinforced top and bottom tracks. Fasten clip-angle connectors to multiple 
studs at ends of bracing and anchor to structure. 

L. Install miscellaneous framing and connections, including supplementary framing, 
web stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a 
complete and stable wall-framing system. 

3.4 NON-LOAD-BEARING CURTAIN-WALL INSTALLATION 

A. Install continuous tracks sized to match studs. Align tracks accurately and securely 
anchor to supporting structure as indicated. 

B. Fasten both flanges of studs to bottom track, unless otherwise indicated. Do not 
fasten studs to top deflection track.  Space studs as follows: 

1. Stud Spacing: 16 inches. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb 
walls or warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of 
vertical loads while providing lateral support. 

1. Connect vertical deflection clips to bypassing studs and anchor to primary 
building structure. 

E. Install horizontal bridging in curtain-wall studs, spaced in rows indicated on Shop 
Drawings but not more than 54 inches apart. Fasten at each stud intersection. 

1. Bridging: Cold-rolled steel channel, mechanically fastened to webs of punched 
studs. 

2. Bridging: Combination of flat, taut, steel sheet straps of width and thickness 
indicated and stud-track solid blocking of width and thickness to match studs. 
Fasten flat straps to stud flanges and secure solid blocking to stud webs or 
flanges. 
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F. Install miscellaneous framing and connections, including stud kickers, web 
stiffeners, clip angles, continuous angles, anchors, fasteners, and stud girts, to 
provide a complete and stable curtain-wall-framing system. 

G. The maximum gap between bottom of non-loadbearing stud and track shall not 
exceed ¼”.  

3.5 JOIST INSTALLATION 

A. Install perimeter joist track sized to match joists. Align and securely anchor or fasten 
track to supporting structure at corners, ends, and spacings indicated on drawings. 

B. Install joists bearing on supporting frame, level, straight, and plumb; adjust to final 
position, brace, and reinforce. Fasten joists to both flanges of joist track. 

1. Install joists over supporting frame with a minimum end bearing of 1-1/2 
inches. 

2. Reinforce ends and bearing points of joists with web stiffeners, end clips, joist 
hangers, steel clip angles, or steel-stud sections as indicated on drawings. 

C. Space joists not more than 2 inches from abutting walls, and as follows: 

1. Joist Spacing: as indicated on drawings. 

D. Frame openings with built-up joist headers consisting of joist and joist track, nesting 
joists, or another combination of connected joists if indicated. 

E. Install joist reinforcement at interior supports with single, short length of joist section 
located directly over interior support. 

1. Install web stiffeners to transfer axial loads of walls above. 

F. Secure joists to load-bearing interior walls to prevent lateral movement of bottom 
flange. 

G. Install miscellaneous joist framing and connections, including web stiffeners, closure 
pieces, clip angles, continuous angles, hold-down angles, anchors, and fasteners, to 
provide a complete and stable joist-framing assembly. 

H. Where joist framing is seated in a continuous runner “bandboard,” allow ¼” gap 
between joist end and web of runner section to minimize floor squeaks. 

3.6 QUALITY CONTROL 

A. Correct deficiencies in or remove and replace cold-formed metal framing that 
inspections and test reports indicate do not comply with specified requirements. 

3.7 REPAIRS AND PROTECTION 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on 
fabricated and installed cold-formed metal framing with galvanized repair paint 
according to ASTM A 780 and manufacturer’s written instructions. 
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B. Provide final protection and maintain conditions, in a manner acceptable to 
manufacturer and Installer, that ensure cold-formed metal framing is without 
damage or deterioration at time of Substantial Completion. 

END OF SECTION 05 40 00 
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SECTION 07 11 13 - BITUMINOUS DAMPPROOFING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Cold-applied, emulsified-asphalt dampproofing.

B. Related Requirements:

1. Section 07 14 16 "Cold Fluid-Applied Waterproofing" for waterproofing.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 FIELD CONDITIONS

A. Weather Limitations: Proceed with application only when existing and forecasted 
weather conditions permit dampproofing to be performed according to manufacturers' 
written instructions.

B. Ventilation: Provide adequate ventilation during application of dampproofing in 
enclosed spaces. Maintain ventilation until dampproofing has cured.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain primary dampproofing materials and primers from single 
source from single manufacturer. Provide auxiliary materials recommended in writing 
by manufacturer of primary materials.

2.2 PERFORMANCE REQUIREMENTS

A. VOC Content: Products shall comply with VOC content limits of authorities having 
jurisdiction unless otherwise indicated.

2.3 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING

A. Basis-of-Design Product: Subject to compliance with requirements, provide BASF 
Construction Chemicals ; MasterSeal 610, 614, & 615 (Pre-2014: Hydrocide 600, 700, 
& 700B). or a comparable product by one of the following:

1. ChemMasters, Inc.
2. Euclid Chemical Company (The); an RPM company.
3. Henry Company.
4. Mar-flex Waterproofing & Building Products.
5. W. R. Meadows, Inc.

B. Trowel Coats: ASTM D 1227, Type II, Class 1.

C. Fibered Brush and Spray Coats: ASTM D 1227, Type II, Class 1.

D. Brush and Spray Coats: ASTM D 1227, Type III, Class 1.

http://www.specagent.com/Lookup?uid=123457094121
http://www.specagent.com/Lookup?uid=123457094121
http://www.specagent.com/Lookup?uid=123457094113
http://www.specagent.com/Lookup?uid=123457094114
http://www.specagent.com/Lookup?uid=123457094118
http://www.specagent.com/Lookup?uid=123457094127
http://www.specagent.com/Lookup?uid=123457094120


New Bus Garage – Washington County C-S 1924

BITUMINOUS DAMPPROOFING 07 11 13 - 2

2.4 AUXILIARY MATERIALS

A. Furnish auxiliary materials recommended in writing by dampproofing manufacturer for 
intended use and compatible with bituminous dampproofing.

B. Emulsified-Asphalt Primer: ASTM D 1227, Type III, Class 1, except diluted with water 
as recommended in writing by manufacturer.

C. Asphalt-Coated Glass Fabric: ASTM D 1668/D 1668M, Type I.

D. Patching Compound:  Asbestos-free fibered mastic of type recommended in writing by 
dampproofing manufacturer.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Applicator present, for compliance 
with requirements for surface smoothness, maximum surface moisture content, and 
other conditions affecting performance of the Work.

B. Proceed with application only after substrate construction and penetrating work have 
been completed and unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean, prepare, and treat substrates according to manufacturer's written instructions. 
Provide clean, dust-free, and dry substrates for dampproofing application.

B. Mask or otherwise protect adjoining exposed surfaces from being stained, spotted, or 
coated with dampproofing. Prevent dampproofing materials from entering and clogging 
weep holes and drains.

C. Clean substrates of projections and substances detrimental to dampproofing work; fill 
voids, seal joints, and remove bond breakers if any.

D. Apply patching compound to patch and fill tie holes, honeycombs, reveals, and other 
imperfections.

3.3 APPLICATION, GENERAL

A. Comply with manufacturer's written instructions for dampproofing application, cure time 
between coats, and drying time before backfilling unless otherwise indicated.

1. Apply dampproofing to provide continuous plane of protection.
2. Apply additional coats if recommended in writing by manufacturer or to achieve a 

smooth surface and uninterrupted coverage.

3.4 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING

A. Concrete Backup for Stone Veneer Assemblies: Apply one brush or spray coat at not 
less than 1 gal./100 sq. ft.

3.5 PROTECTION

A. Correct dampproofing that does not comply with requirements; repair substrates, and 
reapply dampproofing.

END OF SECTION 07 11 13
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SECTION 07 21 00 - THERMAL INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Wall Insulation for Office Area - Extruded polystyrene foam-plastic board.
2. Perimeter Insulation for Foundation - Extruded polystyrene foam-plastic board.
3. Under Slab Insulation - Extruded polystyrene foam-plastic board.

B. Related Requirements:

1. Section 07 21 30 “Metal Building System Insulation” for thermal insulation for pre-
engineered metal building.

2. Section 09 29 00 "Gypsum Board" for sound attenuation blanket used as acoustic 
insulation.

3. Section 13 34 19 “Metal Building Systems” for pre-engineered metal building 
system.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Product Test Reports: For each product, for tests performed by a qualified testing 
agency.

B. Evaluation Reports: For foam-plastic insulation, from ICC-ES.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Protect insulation materials from physical damage and from deterioration due to 
moisture, soiling, and other sources. Store inside and in a dry location. Comply with 
manufacturer's written instructions for handling, storing, and protecting during 
installation.

B. Protect foam-plastic board insulation as follows:

1. Do not expose to sunlight except to necessary extent for period of installation and 
concealment.

2. Protect against ignition at all times. Do not deliver foam-plastic board materials to 
Project site until just before installation time.
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3. Quickly complete installation and concealment of foam-plastic board insulation in 
each area of construction.

PART 2 - PRODUCTS

2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD

A. Extruded polystyrene boards in this article are also called "XPS boards." Roman numeral 
designators in ASTM C 578 are assigned in a fixed random sequence, and their numeric 
order does not reflect increasing strength or other characteristics.

B. Extruded Polystyrene Board, Type VI Slab Insulation: ASTM C 578, Type VI, 40-psi 
minimum compressive strength; maximum flame-spread and smoke-developed indexes 
of 25 and 450, respectively, per ASTM E 84.

C. Acceptable manufacturers include, but are not limited to, the following:

1. DiversiFoam Products.
2. Dow Chemical Company.
3. Owens Corning.

2.2 ACCESSORIES

A. Insulation for Miscellaneous Voids:

1. Glass-Fiber Insulation: ASTM C 764, Type II, loose fill; with maximum flame-
spread and smoke-developed indexes of 5, per ASTM E 84.

2. Spray Polyurethane Foam Insulation: ASTM C 1029, Type II, closed cell, with 
maximum flame-spread and smoke-developed indexes of 75 and 450, 
respectively, per ASTM E 84.

B. Adhesive for Bonding Insulation: Product compatible with insulation and air and water 
barrier materials, and with demonstrated capability to bond insulation securely to 
substrates without damaging insulation and substrates.

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean substrates of substances that are harmful to insulation, including removing 
projections capable of puncturing insulation or vapor retarders, or that interfere with 
insulation attachment.
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3.2 INSTALLATION, GENERAL

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications.

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed 
to ice, rain, or snow at any time.

C. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions 
and fill voids with insulation. Remove projections that interfere with placement.

D. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, 
widths, and lengths. Apply single layer of insulation units unless multiple layers are 
otherwise shown or required to make up total thickness or to achieve R-value.

3.3 INSTALLATION OF SLAB INSULATION

A. On foundation surfaces, set insulation units using manufacturer's recommended 
adhesive according to manufacturer's written instructions.

1. If not otherwise indicated, extend insulation a minimum of 24 inches below exterior 
grade line.

B. On horizontal surfaces under slab, loosely lay insulation units according to 
manufacturer's written instructions. Stagger end joints and tightly abut insulation units.

3.4 PROTECTION

A. Protect installed insulation from damage due to harmful weather exposures, physical 
abuse, and other causes. Provide temporary coverings or enclosures where insulation 
is subject to abuse and cannot be concealed and protected by permanent construction 
immediately after installation.

END OF SECTION 07 21 00
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SECTION 07 21 30 – METAL BUILDING INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Pre-engineered metal building insulation system.

B. Related Requirements:

1. Section 07 21 00 "Thermal Insulation".
2. Division 13 Sections “Metal Building Systems”.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site, in conjunction with 
conference for Metal Building System.

1.3 ACTION SUBMITTALS

A. Product Data: 
1. Manufacturers’ data sheets for each product to be used, marked to indicate 

compliance with requirements.
2. Roof installation instructions.
3. Wall installation instructions.

B. Shop Drawings: Indicate:

1. Liner fabric layout.
2. Strap system layout.
3. Locations of attachments and connections, general details, anchorages, seam 

and perimeter details, and details required for a complete installation.

C. Samples for Verification: For each finished product specified, minimum 6” x 6”.

1.4 INFORMATIONAL SUBMITTALS

A. Manufacturers’ Certificate: Certify products meet or exceed specified requirements.

B. Sample Warranties: For insulation system components.
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1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For cleaning and repair of vapor barrier fabric.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications: A company specializing in manufacturing product systems 
as specified in this section with minimum five years documented experience.

B. Installer Qualifications: A company specializing in performing work as specified in this 
section with minimum five years documented experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Unload and store products indoors and protect from moisture and damage.

B. Store products in manufacturers’ unopened packaging until ready for installation.

1.8 FIELD CONDITIONS

A. Weather Limitations: Proceed with installation only when weather conditions permit 
products to be installed according to manufacturers' written instructions and warranty 
requirements.

1.9 WARRANTY

A. Warranty on insulation system components:

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Subject to compliance with requirements, available manufacturers offering products 
that may be incorporated into the Work include, but are not limited to, the following:

1. Thermal Design, Inc.; Simple Saver System (Basis of Design).
2. Owens Corning Insulating Systems, LLC; OptiLiner Banded Liner System.

B. Source Limitations: Use only insulation system components approved by the system 
manufacturer.

http://www.specagent.com/LookUp/?uid=123456793641&mf=04&src=wd


New Bus Garage – Washington County C-S 1924

METAL BUILDING INSULATION 07 21 30 - 3 

2.2 SYSTEM DESCRIPTION

A. A complete insulation system designed for pre-engineered metal building.  System 
shall include batt insulation, vapor barrier/liner fabric, thermal breaks (roof and wall), 
straps, tapes, fasteners and other components for a complete system.

2.3 PERFORMANCE REQUIREMENTS

A. Thermal Performance for Opaque Elements: Thermal performance shall comply with 
the requirements of ASHRAE 90.1-2010.  Provide either the following maximum U-
factors or the minimum R-values when tested according to ASTM C 1363 or 
ASTM C 518:

1. Roof:
a. U-Factor: 0.055, max.
b. R-Value: R-19 + R-11 liner system, with thermal blocks.

2. Walls:
a. U-Factor: 0.084, max.
b. R-Value: R-25 liner system, with thermal breaks.

2.4 MATERIALS

A. Unfaced Metal Building Insulation: ASTM C 991, Type I, or NAIMA 202, glass-fiber-
blanket insulation; 0.5-lb/cu. ft. density; with a flame-spread index of 25 or less.

1. Roof Insulation: Two layers, R-19 plus R-11.
2. Wall Insulation: One layer, R-25.  

B. Vapor Barrier/Liner Fabric: System manufacturers’ standard product, complying with 
the following:

1. ASTM C 1136, Types 1 through Type VI.
2. Water vapor perm rating: not greater than 0.02 perm when tested according to 

ASTM E 96.
3. Air permeability rating not greater than .004 cfm/sf under pressure differential of 

0.3 inches water gauge when tested in accordance with ASTM E 2178.
4. Flame Spread Index of 25 or less and Smoke Developed Index of 50 or less 

when tested in accordance with ASTM E 84.
5. Manufactured in large custom pieces by extrusion welding from roll goods and 

fabricated to substantially fit defined building area with minimum practicable job 
site sealing.
a. Provide with factory double, extrusion welded seams.  Stapled seams or 

heat-melted seams are not acceptable.
b. Factory-folded to allow for rapid installation.

6. Color: White.
7. Vapor Barrier Tape: Double sided, pressure-sensitive tape of type recommended 

by manufacturer for sealing joints and penetrations in vapor barrier.
8. Vapor Barrier Adhesive/Sealant: Manufacturers’ standard adhesive for system 

use.
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9. Patch Tape: Single sided, adhesive backed sealant tape 3 inches wide.
10. Metal Straps: Manufacturers’ standard product, formed, metallic-coated steel, 

exposed face colored to match Liner Fabric.
11. Thermal Breaks:

a. Walls; closed cell polyethylene foam tape, .125 inches thick x 3 inches 
wide.

b. Roof; thermal spacer blocks, extruded polystyrene, 1 inch thick.
12. Fasteners: Manufacturers’ standard, heads colored to match Liner Fabric, with 

sealing washers.
13. Wall Insulation Hangers: Manufacturers’ standard product to support batt 

insulation in wall cavity.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that building structure including all bracing and any concealed building systems 
are completed and accepted prior to installing liner system and insulation.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

C. General:

1. Install insulation system in strict compliance with manufacturers’ installation 
instructions and approved shop drawings.

2. Prepare surfaces using methods recommended by the manufacturer.
3. Install in exterior spaces without gaps or voids. Trim insulation neatly to fit 

spaces. Do not compress insulation. Insulate miscellaneous gaps and voids.
4. Fit insulation tight around mechanical and electrical services within plane of 

insulation.

D. Roof Insulation Installation.

1. Straps: Install straps in the pattern and spacings per shop drawings, tension to 
required value.

2. Vapor barrier fabric:
a. Install fabric in one-piece custom fabricated pieces to fit defined building 

areas with minimum practicable job site sealing.
b. Install fabric in accordance with manufacturers’ instructions.
c. Trim edges and seal along structural frames.
d. All seams must be completely sealed.  Any seam shall be located over a 

continuous framing member and shall be continuously secured with a metal 
strap and tape.

3. Insulation:
a. Place insulation in two layers at the required thickness for the R-value 

specified.
b. Place base layer between purlins on the vapor barrier fabric without gaps 

or voids.
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c. Place top layer over and perpendicular to the purlins without gaps or voids, 
as roof panels are installed.

d. Place thermal blocks on top of purlins.
4. Seal roof fabric to the wall fabric, structural framing members and elsewhere as 

required to provide continuous vapor barrier.

E. Wall Insulation Installation.

1. Insulation:
a. Install thermal break to exterior surface of girts as wall panels are applied.
b. Install insulation hangers in accordance with manufacturers’ instructions.
c. Cut insulation to fit between girts and install to hangers.
d. Fill all voids completely with insulation, at the required thickness for the R-

value specified.
2. Vapor barrier fabric:

a. Install fabric in one-piece custom fabricated pieces to fit defined building 
areas with minimum practicable job site sealing.

b. Install fabric in accordance with manufacturers’ instructions.
c. Secure fabric at roof by lapping over eave strap and installing fasteners 

through eave strap to each roof strap, permanently clamping the wall fabric 
in place.

d. Secure fabric at base with horizontal strap fastened to base angle.
e. Install vertical straps along each column and at spacing required by 

manufacturer, but not greater than 5’-0”.
f. All seams must be completely sealed.  Any seam shall be located over a 

continuous framing member and shall be continuously secured with a metal 
strap.

g. Install straps continuous around the perimeter of any framed wall opening 
or penetration, to secure wall fabric.

3. Seal wall fabric to the roof fabric, to the base angle, structural framing members, 
around openings and penetrations, and as required to provide continuous vapor 
barrier.

3.2 CLEANING AND PROTECTION

A. Protect system products until completion of installation.  Repair or replace damaged 
products before completion of installation.

B. Clean dirt or exposed sealant from exposed face of vapor barrier fabric.

C. Remove scraps and debris from job site.

END OF SECTION 07 21 30
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SECTION 07 26 00 - VAPOR RETARDER FACINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Fire-retardant, reinforced vapor retarders for exposed use as insulation 
liner/facing.

2. Accessories.

B. Related Requirements:

1. Section 07 12 30 “Metal Building System Insulation”.

2. Section 09 29 00 “Gypsum Board” for acoustic insulation installed in framed walls.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Product Test Reports: For each product, for tests performed by a qualified testing 
agency.

PART 2 - PRODUCTS

2.1 FIRE-RETARDANT, REINFORCED VAPOR RETARDERS

A. Fire-Retardant, Vapor Retarder Facing: Sheet with outer layers of film laminated to an 
inner reinforcing layer and weighing not less than 14 lb/1000 sq. ft., with maximum 
permeance rating of 0.021 perm.

1. Basis-of-Design Product: Subject to compliance with requirements, provide 
Lamtec WMP-VR-R Plus or a comparable product by one of the following, or other 
approved manufacturers:

a. Raven Industries.
b. Reef Industries.

2. Facing: Lamtec WMP-VR-R PLUS.
a. Composition: 0.0015 inch white polypropylene film, reinforcing layer, and 

0.0005 inch metallized polyester film.
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1) Reinforcement: 4x4 tri-directional fiberglass scrim.
2) Color: White.

b. Performance: 
1) Water Vapor Permeance:  0.02 perm per ASTM E 96, Procedure A.
2) Mullen Burst: 100 psi
3) Tensile Strength: 35 lbs/inch in the machine direction and 35 lbs/inch 

in the cross-machine direction.
c. Compliance: ASTM C 1136; ASTM C 991; ASTM E 84; ASTM E 96; ASTM 

C 1258; ASTM C 1338; and UL 723.

2.2 ACCESSORIES

A. Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by vapor-retarder 
manufacturer for sealing joints and penetrations in vapor retarder.

B. Adhesive for Vapor Retarders: Product recommended by vapor-retarder manufacturer 
and has demonstrated capability to bond vapor retarders securely to substrates 
indicated.

C. Vapor-Retarder Fasteners: Pancake-head, self-tapping steel drill screws; with sealing 
washers.  Color to match facing.

D. Metal Straps: Grade 50 Structural Steel per ASTM C 653.  1” wide x .020” x continuous 
length.  Galvanized, primed and painted on the exposed side.  Color; white.

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean substrates of substances that are harmful to vapor retarders, including removing 
projections capable of puncturing vapor retarders.

3.2 INSTALLATION OF VAPOR RETARDER FACING ON FRAMING

A. Place vapor retarder facings on all framed walls where glass fiber insulation is not 
concealed by gypsum board or plywood sheathing.  Facing is to be placed on walls 
where concealed by metal liner panels.

B. Extend vapor retarders to extremities of areas to protect from vapor transmission. Secure 
vapor retarders in place with adhesives, vapor retarder fasteners, and metal straps. 
Extend vapor retarders to cover miscellaneous voids in insulated substrates, including 
those filled with loose-fiber insulation.  Install continuous from base of wall to top of wall, 
with no horizontal seams.

C. Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs 
and sealing with vapor-retarder tape according to vapor-retarder manufacturer's written 
instructions. Locate all joints over framing members or other solid substrates.
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D. Secure facing at roof with horizontal metal strap at wall head track.  Secure at wall base 
with horizontal metal strap at wall sill track.

E. Secure facing with metal straps vertically along each column, at vertical seams, and 
spaced at 4’-0” o.c., max.

F. Seal wall facing to the roof facing, to the base sill track, structural framing members, 
around openings and penetrations, and as required to provide continuous vapor barrier.

G. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating 
vapor retarders with vapor-retarder tape to create an airtight seal between penetrating 
objects and vapor retarders.

H. Repair tears or punctures in vapor retarders immediately before concealment by other 
work. Cover with vapor-retarder tape or another layer of vapor retarder.

3.3 PROTECTION

A. Protect vapor retarder facings from damage until completion of installation.  Clean dirt 
and stains from exposed face. 

END OF SECTION 07 26 00
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SECTION 07 72 53 - SNOW GUARDS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Rail-type, seam-mounted snow guards.

1.2 ACTION SUBMITTALS

A. Product Data: Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for snow guards.

B. Shop Drawings: Include roof plans showing layouts and attachment details of snow 
guards.

1. Include details of rail-type snow guards.
2. Include calculation of number and location of snow guards based on snow load, 

roof slope, roof type, components, spacings, and finish.

1.3 INFORMATIONAL SUBMITTALS

A. Product Test Reports: For each type of snow guard, for tests performed by manufacturer 
and witnessed by a qualified testing agency.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Performance Requirements: Provide snow guards that withstand exposure to weather 
and resist thermally induced movement without failure, rattling, or fastener 
disengagement due to defective manufacture, fabrication, installation, or other defects 
in construction.

1. Temperature Change: 120 deg F ambient; 180 deg F material surfaces.

B. Structural Performance:

1. Snow Loads: As indicated on Drawings.
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2.2 RAIL-TYPE SNOW GUARDS

A. Seam-Mounted, Rail-Type Snow Guards:

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following:

a. Alpine SnowGuards, a division of Vermont Slate & Copper Services, Inc.
b. LMCurbs.
c. S-5! Attachment Solutions; Metal Roof Innovations, Ltd.
d. Sno-Gem, Inc.
e. Snow Management Systems.
f. TRA SNOW & SUN, INC.

2. Description: Snow guard rails fabricated from metal pipes, bars, or extrusions, 
anchored to brackets and equipped with two rails.

a. Basis of Design: Sno-Gem, 1” Bar Gem Clamp with MEC Bracket:

1) Rails to be 1” round or square, manufacturer’s standard.
2) Brackets to be attached with non-penetrating set screws.

3. Accessories: Provide Sno-Gem, Barricade Plate, to prevent ice and snow from 
passing below rails.

4. Material and Finish: Aluminum; mill.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements for installation tolerances, snow guard attachment, and other conditions 
affecting performance of the Work.

1. Verify compatibility with and suitability of substrates including compatibility with 
existing finishes or primers.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean and prepare substrates for bonding snow guards.

B. Prime substrates according to snow guard manufacturer's written instructions.

3.3 INSTALLATION

A. Install snow guards according to manufacturer's written instructions.

http://www.specagent.com/Lookup?ulid=6879
http://www.specagent.com/Lookup?uid=123456836412
http://www.specagent.com/Lookup?uid=123456836392
http://www.specagent.com/Lookup?uid=123456836393
http://www.specagent.com/Lookup?uid=123456975188
http://www.specagent.com/Lookup?uid=123456836394
http://www.specagent.com/Lookup?uid=123456953894
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B. Attachment for Standing-Seam Metal Roofing:

1. Do not use fasteners that will penetrate metal roofing, or fastening methods that 
void metal roofing finish warranty.

2. Seam-Mounted, Rail-Type Snow Guards: Stainless-steel or aluminum clamps 
attached to vertical ribs of standing-seam metal roof panels.

END OF SECTION 07 72 53
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SECTION 07 92 00 - JOINT SEALANTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Silicone joint sealants.
2. Nonstaining silicone joint sealants.
3. Urethane joint sealants.
4. Mildew-resistant joint sealants.
5. Butyl joint sealants.
6. Latex joint sealants.

1.2 ACTION SUBMITTALS

A. Product Data: For each joint-sealant product.

B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured 
sealants showing the full range of colors available for each product exposed to view.

C. Joint-Sealant Schedule: Include the following information:

1. Joint-sealant application, joint location, and designation.
2. Joint-sealant manufacturer and product name.
3. Joint-sealant formulation.
4. Joint-sealant color.

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified testing agency.

B. Sample Warranties: For special warranties.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: An authorized representative who is trained and approved by 
manufacturer.

1.5 FIELD CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:
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1. When ambient and substrate temperature conditions are outside limits permitted 
by joint-sealant manufacturer or are below 40 deg F.

2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated.
4. Where contaminants capable of interfering with adhesion have not yet been 

removed from joint substrates.

1.6 WARRANTY

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do 
not comply with performance and other requirements specified in this Section within 
specified warranty period.

1. Warranty Period: Two years from date of Substantial Completion.

B. Special warranties specified in this article exclude deterioration or failure of joint sealants 
from the following:

1. Movement of the structure caused by stresses on the sealant exceeding sealant 
manufacturer's written specifications for sealant elongation and compression.

2. Disintegration of joint substrates from causes exceeding design specifications.
3. Mechanical damage caused by individuals, tools, or other outside agents.
4. Changes in sealant appearance caused by accumulation of dirt or other 

atmospheric contaminants.

PART 2 - PRODUCTS

2.1 JOINT SEALANTS, GENERAL

A. Compatibility: Provide joint sealants, backings, and other related materials that are 
compatible with one another and with joint substrates under conditions of service and 
application, as demonstrated by joint-sealant manufacturer, based on testing and field 
experience.

2.2 NONSTAINING SILICONE JOINT SEALANTS

A. Nonstaining Joint Sealants: No staining of substrates when tested according to 
ASTM C 1248.

B. Silicone, Nonstaining, S, NS, 100/50, NT: Nonstaining, single-component, nonsag, 
plus 100 percent and minus 50 percent movement capability, nontraffic-use, neutral-
curing silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 100/50, Use NT.

C. Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50 
percent and minus 50 percent movement capability, nontraffic-use, neutral-curing 
silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 50, Use NT.
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2.3 URETHANE JOINT SEALANTS

A. Urethane, S, NS, 25, NT: Single-component, nonsag, nontraffic-use, plus 25 percent and 
minus 25 percent movement capability, urethane joint sealant; ASTM C 920, Type S, 
Grade NS, Class 25, Use NT.

B. Urethane, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 
percent movement capability, traffic- and nontraffic-use, urethane joint sealant; 
ASTM C 920, Type S, Grade P, Class 25, Uses T and NT.

C. Urethane, M, P, 50, T, NT: Multicomponent, pourable, plus 50 percent and minus 50 
percent movement capability, traffic- and nontraffic-use, urethane joint sealant; 
ASTM C 920, Type M, Grade P, Class 50, Uses T and NT.

2.4 MILDEW-RESISTANT JOINT SEALANTS

A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with 
fungicide to prevent mold and mildew growth.

B. Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-
component, nonsag, plus 25 percent and minus 25 percent movement capability, 
nontraffic-use, acid-curing silicone joint sealant; ASTM C 920, Type S, Grade NS, 
Class 25, Use NT.

2.5 LATEX JOINT SEALANTS

A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.

2.6 BUTYL JOINT SEALANTS

A. Butyl-Rubber-Based Joint Sealants: ASTM C 1311.

2.7 JOINT-SEALANT BACKING

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, 
sealants, primers, and other joint fillers; and approved for applications indicated by 
sealant manufacturer based on field experience and laboratory testing.

B. Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface 
skin), and of size and density to control sealant depth and otherwise contribute to 
producing optimum sealant performance.

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials 
or joint surfaces at back of joint. Provide self-adhesive tape where applicable.
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2.8 MISCELLANEOUS MATERIALS

A. Primer: Material recommended by joint-sealant manufacturer where required for 
adhesion of sealant to joint substrates indicated, as determined from preconstruction 
joint-sealant-substrate tests and field tests.

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of 
sealants and sealant backing materials, free of oily residues or other substances capable 
of staining or harming joint substrates and adjacent nonporous surfaces in any way, and 
formulated to promote optimum adhesion of sealants to joint substrates.

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and 
surfaces adjacent to joints.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance 
with requirements for joint configuration, installation tolerances, and other conditions 
affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants 
to comply with joint-sealant manufacturer's written instructions and the following 
requirements:

1. Remove all foreign material from joint substrates that could interfere with adhesion 
of joint sealant, including dust, paints (except for permanent, protective coatings 
tested and approved for sealant adhesion and compatibility by sealant 
manufacturer), old joint sealants, oil, grease, waterproofing, water repellents, 
water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, 
or a combination of these methods to produce a clean, sound substrate capable 
of developing optimum bond with joint sealants. Remove loose particles remaining 
after cleaning operations above by vacuuming or blowing out joints with oil-free 
compressed air. Porous joint substrates include the following:

a. Concrete.

3. Remove laitance and form-release agents from concrete.
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means 

that do not stain, harm substrates, or leave residues capable of interfering with 
adhesion of joint sealants. Nonporous joint substrates include the following:
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a. Metal.
b. Glass.
c. Porcelain enamel.
d. Plastic paneling.

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer 
or as indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply 
primer to comply with joint-sealant manufacturer's written instructions. Confine primers 
to areas of joint-sealant bond; do not allow spillage or migration onto adjoining surfaces.

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer 
with adjoining surfaces that otherwise would be permanently stained or damaged by 
such contact or by cleaning methods required to remove sealant smears. Remove tape 
immediately after tooling without disturbing joint seal.

3.3 INSTALLATION OF JOINT SEALANTS

A. General: Comply with joint-sealant manufacturer's written installation instructions for 
products and applications indicated, unless more stringent requirements apply.

B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use 
of joint sealants as applicable to materials, applications, and conditions indicated.

C. Install sealant backings of kind indicated to support sealants during application and at 
position required to produce cross-sectional shapes and depths of installed sealants 
relative to joint widths that allow optimum sealant movement capability.

1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
3. Remove absorbent sealant backings that have become wet before sealant 

application, and replace them with dry materials.

D. Install bond-breaker tape behind sealants where sealant backings are not used between 
sealants and backs of joints.

E. Install sealants using proven techniques that comply with the following and at the same 
time backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that 

allow optimum sealant movement capability.

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning 
or curing begins, tool sealants according to requirements specified in subparagraphs 
below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; 
and to ensure contact and adhesion of sealant with sides of joint.

1. Remove excess sealant from surfaces adjacent to joints.
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2. Use tooling agents that are approved in writing by sealant manufacturer and that 
do not discolor sealants or adjacent surfaces.

3. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise 
indicated.

3.4 CLEANING

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved in writing by manufacturers of joint 
sealants and of products in which joints occur.

3.5 PROTECTION

A. Protect joint sealants during and after curing period from contact with contaminating 
substances and from damage resulting from construction operations or other causes so 
sealants are without deterioration or damage at time of Substantial Completion. If, 
despite such protection, damage or deterioration occurs, cut out, remove, and repair 
damaged or deteriorated joint sealants immediately so installations with repaired areas 
are indistinguishable from original work.

3.6 JOINT-SEALANT SCHEDULE

A. Joint-Sealant Application: Exterior joints in horizontal traffic surfaces.

1. Joint Locations:

a. Isolation and contraction joints in cast-in-place concrete slabs.
b. Joints between concrete foundation walls and paving materials.
c. Joints between different materials listed above.
d. Other joints as indicated on Drawings.

2. Joint Sealant: Urethane, M, P, 50, T, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of 

colors.

B. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic 
surfaces.

1. Joint Locations:

a. Construction joints in cast-in-place concrete.
b. Joints between metal panels.
c. Joints between different materials listed above.
d. Perimeter joints between materials listed above and frames of doors, 

windows and louvers.
e. Control and expansion joints in ceilings and other overhead surfaces.
f. Other joints as indicated on Drawings.
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2. Joint Sealant: Silicone, nonstaining, S, NS, 100/50, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of 

colors.

C. Joint-Sealant Application: Interior joints in horizontal traffic surfaces.

1. Joint Locations:

a. Isolation joints in cast-in-place concrete slabs.
b. Other joints as indicated on Drawings.

2. Joint Sealant: Urethane, S, P, 25, T, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of 

colors.

D. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic 
surfaces.

1. Joint Locations:

a. Vertical joints on exposed surfaces of concrete.
b. Other joints as indicated on Drawings.

2. Joint Sealant: Urethane, S, NS, 25, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of 

colors.

E. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic 
surfaces.

1. Joint Locations:

a. Joints between metal panels.
b. Perimeter joints between metal panels/trim and frames of doors, windows 

and louvers.
c. Other joints as indicated on Drawings.

2. Joint Sealant: Silicone, nonstaining, S, NS, 50, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of 

colors.

F. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic 
surfaces not subject to significant movement.

1. Joint Locations:

a. Control/expansion joints in gypsum board.
b. Perimeter joints between interior wall surfaces and frames of interior doors 

and windows.
c. Perimeters of gypsum board ceilings and soffits.
d. Other joints as indicated on Drawings.
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2. Joint Sealant: Acrylic latex.
3. Joint-Sealant Color: White and paintable.

G. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and 
horizontal nontraffic surfaces.

1. Joint Locations:

a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
b. Plastic paneling joints.
c. Joints between countertops and backsplashes and between 

countertops/walls and backsplashes/walls.
d. Other joints as indicated on Drawings.

2. Joint Sealant: Silicone, mildew resistant, acid curing, S, NS, 25, NT.
3. Joint-Sealant Color: 

a. White for all china plumbing fixtures and at plastic paneling joints.
b. Clear between countertops, backsplashes and walls.

H. Joint-Sealant Application: Concealed mastics.

1. Joint Locations:

a. Aluminum thresholds.
b. Sill plates.
c. Other joints as indicated on Drawings.

2. Joint Sealant: Butyl-rubber based.
3. Joint-Sealant Color: Gray.

END OF SECTION 07 92 00
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SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes hollow-metal work.

B. Related Requirements: 

1. Section 087100 "Door Hardware".

1.2 DEFINITIONS

A. Minimum Thickness: Minimum thickness of base metal without coatings according to 
NAAMM-HMMA 803 or SDI A250.8.

1.3 COORDINATION

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, 
anchor bolts, and items with integral anchors. Deliver such items to Project site in time 
for installation.

B. Coordinate modifications to existing hollow metal frames and/or doors which are to 
receive new hardware/doors.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, core descriptions, fire-
resistance ratings and finishes.

B. Shop Drawings: Include the following:

1. Elevations of each door type.
2. Details of doors, including vertical- and horizontal-edge details and metal 

thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal 

thicknesses.
4. Locations of reinforcement and preparations for hardware.
5. Details of each different wall opening condition.
6. Details of anchorages, joints, field splices, and connections.
7. Details of accessories.
8. Details of moldings, removable stops, and glazing.
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9. Details of conduit and preparations for power, signal, and control systems.

C. Schedule: Provide a schedule of hollow-metal work prepared by or under the supervision 
of supplier, using same reference numbers for details and openings as those on 
Drawings. Coordinate with final Door Hardware Schedule.

1.5 INFORMATIONAL SUBMITTALS

A. Product Test Reports: For each type of hollow-metal door and frame assembly, for tests 
performed by a qualified testing agency.

B. Oversize Construction Certification: For assemblies required to be fire rated and 
exceeding limitations of labeled assemblies.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during 
transit and Project-site storage. Do not use nonvented plastic.

1. Provide additional protection to prevent damage to factory-finished units.

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack 
welded to jambs and mullions.

C. Store hollow-metal work vertically under cover at Project site with head up. Place on 
minimum 4-inchhigh wood blocking. Provide minimum 1/4-inch space between each 
stacked door to permit air circulation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Subject to compliance with requirements, provide products by one of the following, or an 
approved equivalent:

1. Amweld International, LLC.
2. Ceco Door Products; an Assa Abloy Group company.
3. Curries Company; an Assa Abloy Group company.
4. Hollow Metal Inc.
5. Karpen Steel Custom Doors & Frames.
6. Mesker Door Inc.
7. MPI Group, LLC (The).
8. Premier Products, Inc.
9. Republic Doors and Frames.
10. Steelcraft; an Ingersoll-Rand company.

http://www.specagent.com/LookUp/?uid=123456827227&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827229&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827232&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827242&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827245&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827249&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827251&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827256&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827258&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827262&mf=&src=wd
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B. Source Limitations: Obtain hollow-metal work from single source from single 
manufacturer.

2.2 REGULATORY REQUIREMENTS

A. Fire-Rated Assemblies: Complying with NFPA 80 and listed and labeled by a qualified 
testing agency acceptable to authorities having jurisdiction for fire-protection ratings 
indicated, based on testing at positive pressure according to NFPA 252 or UL 10C.

B. Fire-Rated, Borrowed-Lite Assemblies: Complying with NFPA 80 and listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction for fire-
protection ratings indicated, based on testing according to NFPA 257 or UL 9.

2.3 INTERIOR DOORS AND FRAMES

A. Construct interior doors and frames to comply with the standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, 
and as specified.

A. Heavy-Duty Doors and Frames: SDI A250.8, Level 2.

1. Physical Performance: Level B according to SDI A250.4.
2. Doors:

a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches.
c. Face: Metallic-coated, cold-rolled steel sheet, minimum thickness of 0.042 

inch.
d. Edge Construction: Model 2, Seamless.
e. Core: One of the following; Polystyrene, Polyurethane or Polyisocyanurate.

3. Frames:

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch.
b. Sidelite and Transom Frames: Fabricated from same thickness material as 

adjacent door frame.
c. Construction: Full profile welded.

4. Exposed Finish: Prime.

2.4 EXTERIOR HOLLOW-METAL DOORS AND FRAMES

A. Construct exterior doors and frames to comply with the standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, 
and as specified.

B. Heavy-Duty Doors and Frames: SDI A250.8, Level 2.
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1. Physical Performance: Level B according to SDI A250.4.
2. Doors:

a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches.
c. Face: Metallic-coated steel sheet, minimum thickness of 0.042 inch, with 

minimum A40 coating.
d. Edge Construction: Model 2, Seamless.
e. Core: Manufacturer's standard polystyrene, polyurethane, or 

polyisocyanurate core at manufacturer's discretion.

1) Thermal-Rated Doors: Provide doors fabricated with thermal-
resistance value (R-value) of not less than 2.1 deg F x h x sq. ft./Btu 

when tested according to ASTM C 1363.

3. Frames:

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch, with 
minimum A40 coating.

b. Construction: Full profile welded.

4. Exposed Finish: Prime.

2.5 FRAME ANCHORS

A. Jamb Anchors:

1. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame 
size, not less than 0.042 inch thick, with corrugated or perforated straps not less 
than 2 inches wide by 10 inches long; or wire anchors not less than 0.177 inch 
thick.

2. Stud-Wall Type: Designed to engage stud, welded to back of frames; not less than 
0.042 inch thick.

3. Postinstalled Expansion Type for In-Place Concrete or Masonry: Minimum 3/8-
inch- diameter bolts with expansion shields or inserts. Provide pipe spacer from 
frame to wall, with throat reinforcement plate, welded to frame at each anchor 
location.

B. Floor Anchors: Formed from same material as frames, minimum thickness of 0.042 inch, 
and as follows:

1. Monolithic Concrete Slabs: Clip-type anchors, with two holes to receive fasteners.

2.6 MATERIALS

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; 
suitable for exposed applications.
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B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free 
of scale, pitting, or surface defects; pickled and oiled.

C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B.

D. Frame Anchors: ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; 
mill phosphatized.

1. For anchors built into exterior walls, steel sheet complying with 
ASTM A 1008/A 1008M or ASTM A 1011/A 1011M, hot-dip galvanized according 
to ASTM A 153/A 153M, Class B.

E. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.

F. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application 
indicated, fabricated from corrosion-resistant materials, with clips or other accessory 
devices for attaching hollow-metal frames of type indicated.

G. Grout: ASTM C 476, except with a maximum slump of 4 inches, as measured according 
to ASTM C 143/C 143M.

H. Glazing: Comply with requirements in Section 088000 "Glazing."

2.7 FABRICATION

A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle. Accurately 
form metal to required sizes and profiles, with minimum radius for metal thickness. 
Where practical, fit and assemble units in manufacturer's plant. To ensure proper 
assembly at Project site, clearly identify work that cannot be permanently factory 
assembled before shipment.

B. Hollow-Metal Doors:

1. Steel-Stiffened Door Cores: Provide minimum thickness 0.026 inch, steel vertical 
stiffeners of same material as face sheets extending full-door height, with vertical 
webs spaced not more than 6 inches apart. Spot weld to face sheets no more than 
5 inches o.c. Fill spaces between stiffeners with glass- or mineral-fiber insulation.

2. Vertical Edges for Single-Acting Doors: Bevel edges 1/8 inch in 2 inches.
3. Top Edge Closures: Close top edges of doors with inverted closures, except 

provide flush closures at exterior doors of same material as face sheets.
4. Bottom Edge Closures: Close bottom edges of doors where required for 

attachment of weather stripping with end closures or channels of same material as 
face sheets.

5. Exterior Doors: Provide weep-hole openings in bottoms of exterior doors to permit 
moisture to escape. Seal joints in top edges of doors against water penetration.

C. Hollow-Metal Frames: Where frames are fabricated in sections due to shipping or 
handling limitations, provide alignment plates or angles at each joint, fabricated of same 
thickness metal as frames.
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1. Sidelite and Transom Bar Frames: Provide closed tubular members with no visible 
face seams or joints, fabricated from same material as door frame. Fasten 
members at crossings and to jambs by butt welding.

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 
fasteners unless otherwise indicated.

3. Grout Guards: Weld guards to frame at back of hardware mortises in frames to be 
grouted.

4. Floor Anchors: Weld anchors to bottoms of jambs with at least four spot welds per 
anchor; however, for slip-on drywall frames, provide anchor clips or countersunk 
holes at bottoms of jambs.

5. Jamb Anchors: Provide number and spacing of anchors as follows:

a. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit 
frame size, not less than 0.042 inch thick, with corrugated or perforated 
straps not less than 2 inches wide by 10 inches long; or wire anchors not 
less than 0.177 inch thick.

b. Stud-Wall Type: Designed to engage stud, welded to back of frames; not 
less than 0.042 inch thick.

c. Postinstalled Expansion Type: Locate anchors not more than 6 inches (152 
mm) from top and bottom of frame. Space anchors not more than 26 inches 
(660 mm) o.c.

6. Door Silencers: Except on weather-stripped frames, drill stops to receive door 
silencers as follows. Keep holes clear during construction.

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.

D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel 
sheet.

E. Hardware Preparation: Factory prepare hollow-metal work to receive templated mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to 
SDI A250.6, the Door Hardware Schedule, and templates.

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-
mounted door hardware.

2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for 
preparation of hollow-metal work for hardware.

F. Stops and Moldings: Provide stops and moldings around glazed lites and louvers where 
indicated. Form corners of stops and moldings with butted or mitered hairline joints.

1. Single Glazed Lites: Provide fixed stops and moldings welded on secure side of 
hollow-metal work.

2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that 
each glazed lite is capable of being removed independently.

3. Provide fixed frame moldings on outside of exterior and on secure side of interior 
doors and frames.

4. Provide loose stops and moldings on inside of hollow-metal work.
5. Coordinate rabbet width between fixed and removable stops with glazing and 

installation types indicated.
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2.8 STEEL FINISHES

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with SDI A250.10; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied coatings despite prolonged exposure.

2.9 ACCESSORIES

A. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical 
anchors.

B. Grout Guards: Formed from same material as frames, not less than 0.016 inch thick.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the 
Work.

B. Examine roughing-in for embedded and built-in anchors to verify actual locations before 
frame installation.

C. Prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by 
grinding, filling, and dressing, as required to make repaired area smooth, flush, and 
invisible on exposed faces.

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted 
door hardware.

3.3 INSTALLATION

A. General: Install hollow-metal work plumb, rigid, properly aligned, and securely fastened 
in place. Comply with Drawings and manufacturer's written instructions.
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B. Hollow-Metal Frames: Install hollow-metal frames for doors, transoms, sidelites, 
borrowed lites, and other openings, of size and profile indicated. Comply with 
SDI A250.11 or NAAMM-HMMA 840 as required by standards specified.

1. Set frames accurately in position; plumbed, aligned, and braced securely until 
permanent anchors are set. After wall construction is complete, remove temporary 
braces, leaving surfaces smooth and undamaged.

a. At fire-rated openings, install frames according to NFPA 80.
b. Where frames are fabricated in sections because of shipping or handling 

limitations, field splice at approved locations by welding face joint 
continuously; grind, fill, dress, and make splice smooth, flush, and invisible 
on exposed faces.

c. Install frames with removable stops located on secure side of opening.
d. Install door silencers in frames before grouting.
e. Remove temporary braces necessary for installation only after frames have 

been properly set and secured.
f. Check plumb, square, and twist of frames as walls are constructed. Shim as 

necessary to comply with installation tolerances.

2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to 
floor, and secure with postinstalled expansion anchors.

3. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames.
4. In-Place Metal or Wood-Stud Partitions: Secure slip-on drywall frames in place 

according to manufacturer's written instructions.
5. Installation Tolerances: Adjust hollow-metal door frames for squareness, 

alignment, twist, and plumb to the following tolerances:

a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 
degrees from jamb perpendicular to frame head.

b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line 
parallel to plane of wall.

c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs 
on parallel lines, and perpendicular to plane of wall.

d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor.

C. Hollow-Metal Doors: Fit hollow-metal doors accurately in frames, within clearances 
specified below. Shim as necessary.

1. Non-Fire-Rated Steel Doors:

a. Between Door and Frame Jambs and Head: 1/8 inch plus or minus 1/32 inch.
b. Between Edges of Pairs of Doors: 1/8 inch to 1/4 inch plus or minus 1/32 

inch.
c. At Bottom of Door: 3/4 inch plus or minus 1/32 inch.
d. Between Door Face and Stop: 1/16 inch to 1/8 inch plus or minus 1/32 inch.

2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.

D. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with 
hollow-metal manufacturer's written instructions.
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1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly 
not more than 9 inches o.c. and not more than 2 inches o.c. from each corner.

3.4 ADJUSTING AND CLEANING

A. Final Adjustments: Check and readjust operating hardware items immediately before 
final inspection. Leave work in complete and proper operating condition. Remove and 
replace defective work, including hollow-metal work that is warped, bowed, or otherwise 
unacceptable.

B. Remove grout and other bonding material from hollow-metal work immediately after 
installation.

C. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas 
of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.

D. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing 
repair paint according to manufacturer's written instructions.

END OF SECTION 08 11 13
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SECTION 08 31 13 - ACCESS DOORS AND FRAMES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Access doors and frames for walls.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product.

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 
work.

C. Schedule:  Types, locations, sizes, latching or locking provisions, and other data 
pertinent to installation.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

2.2 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated or comparable product by one of the following:

1. Access Panel Solutions.
2. Acudor Products, Inc.
3. Alfab, Inc.
4. Babcock-Davis.
5. Cendrex Inc.
6. Jensen Industries; Div. of Broan-Nutone, LLC.
7. J. L. Industries, Inc.; Div. of Activar Construction Products Group.
8. Larsen's Manufacturing Company.
9. Maxam Metal Products Limited.
10. MIFAB, Inc.
11. Milcor Inc.
12. Nystrom, Inc.

B. Source Limitations:  Obtain each type of access door and frame from single source from 
single manufacturer.

http://www.specagent.com/LookUp/?ulid=426&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794479&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794480&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794482&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794485&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794487&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815081&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815082&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815083&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794497&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794500&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794503&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456794506&mf=04&src=wd
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C. Flush Access Doors with Exposed Flanges:

1. Basis-of-Design Product:  Milcor, Style M, Model 3202-022
2. Assembly Description:  Fabricate door to fit flush to frame.  Provide manufacturer's 

standard-width exposed flange, proportional to door size.
3. Locations:  2 doors, Restroom chase to be located in field.
4. Door Size:  16” W x 20” H.
5. Uncoated Steel Sheet for Door:  Nominal 0.060 inch, 16 gage.

a. Finish:  Factory finish.

6. Frame Material:  Same material, thickness, and finish as door.
7. Hinges:  Manufacturer's standard.
8. Hardware:  Latch.

D. Hardware:

1. Latch:  Cam latch operated by screwdriver.

2.3 MATERIALS

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

B. Steel Sheet:  Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-rolled 
steel sheet substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), 
exposed.

C. Frame Anchors:  Same type as door face.

D. Inserts, Bolts, and Anchor Fasteners:  Hot-dip galvanized steel according to 
ASTM A 153/A 153M or ASTM F 2329.

2.4 FABRICATION

A. General:  Provide access door and frame assemblies manufactured as integral units 
ready for installation.

B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide 
materials with smooth, flat surfaces without blemishes.  Do not use materials with 
exposed pitting, seam marks, roller marks, rolled trade names, or roughness.

C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  
Furnish attachment devices and fasteners of type required to secure access doors to 
types of supports indicated.

D. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane 
when closed.
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2.5 FINISHES

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping.

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast.

D. Steel and Metallic-Coated-Steel Finishes:

1. Factory Finish:  Immediately after cleaning and pretreating, apply manufacturer's 
standard two-coat, baked-on finish consisting of prime coat and thermosetting 
topcoat, with a minimum dry-film thickness of 1 mil for topcoat.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with manufacturer's written instructions for installing access doors and frames.

B. Install doors flush with adjacent finish surfaces or recessed to receive finish material.

3.2 ADJUSTING

A. Adjust doors and hardware, after installation, for proper operation.

B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged.

END OF SECTION 08 31 13
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SECTION 08 33 23 - OVERHEAD COILING DOORS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Insulated Overhead Coiling doors.

1.2 PERFORMANCE REQUIREMENTS

A. Operation Cycles:  Provide overhead coiling door components and operators capable of 

operating for not less than number of cycles indicated for each door.  One operation cycle is 

complete when a door is opened from the closed position to the fully open position and returned 

to the closed position.

1.3 SUBMITTALS

A. Product Data:  For each type and size of overhead coiling door and accessory.  Include the 

following:

1. Construction details, material descriptions, dimensions of individual components, profiles 

for slats, and finishes.

2. Rated capacities, operating characteristics, electrical characteristics, and furnished 

accessories.

B. Shop Drawings:  For each installation and for special components not dimensioned or detailed 

in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to 

other work.

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection.

C. Samples for Initial Selection:  Manufacturer's finish charts showing full range of colors and 

textures available for units with factory-applied finishes.

1. Include similar Samples of accessories involving color selection.

D. Qualification Data:  For qualified Installer.

E. Maintenance Data:  For overhead coiling doors to include in maintenance manuals.
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1.4 QUALITY ASSURANCE

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 

for both installation and maintenance of units required for this Project.

B. Source Limitations:  Obtain overhead coiling doors from single source from single 

manufacturer.

1. Obtain operators and controls from overhead coiling door manufacturer.

PART 2 - PRODUCTS

2.1 DOOR CURTAIN MATERIALS AND CONSTRUCTION

A. Door Curtains:  Fabricate overhead coiling-door curtain of interlocking metal slats, designed to 

withstand wind loading indicated, in a continuous length for width of door without splices.  

Unless otherwise indicated, provide slats of thickness and mechanical properties recommended 

by door manufacturer for performance, size, and type of door indicated, and as follows:

1. Steel Door Curtain Slats:  Zinc-coated (galvanized), cold-rolled structural steel sheet; 

complying with ASTM A 653/A 653M, with G90 (Z275) zinc coating; nominal sheet 

thickness (coated) of 0.028 inch and as required to meet requirements.

2. Aluminum Door Curtain Slats:  ASTM B 209 sheet or ASTM B 221 extrusions, alloy and 

temper standard with manufacturer for type of use and finish indicated; thickness of 

0.050 inch and as required to meet requirements.

3. Insulation:  Fill slats for insulated doors with manufacturer's standard thermal insulation 

complying with maximum flame-spread and smoke-developed indexes of 75 and 450, 

respectively, according to ASTM E 84.  Enclose insulation completely within slat faces.

4. Metal Interior Curtain-Slat Facing:  Match metal of exterior curtain-slat face.

5. Gasket Seal:  Provide insulated slats with manufacturer's standard interior-to-exterior 

thermal break or with continuous gaskets between slats.

B. Endlocks and Windlocks for Service Doors:  Malleable-iron casings galvanized after 

fabrication, secured to curtain slats with galvanized rivets or high-strength nylon.  Provide locks 

on not less than alternate curtain slats for curtain alignment and resistance against lateral 

movement.

C. Bottom Bar for Service Doors:  Consisting of two angles, each not less than 1-1/2 by 1-1/2 by 

1/8 inch thick; fabricated from manufacturer's standard hot-dip galvanized steel, stainless steel, 

or aluminum extrusions to match curtain slats and finish.

D. Curtain Jamb Guides:  Manufacturer's standard angles or channels and angles of same material 

and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain 

curtain, to allow curtain to operate smoothly, and to withstand loading.  Slot bolt holes for guide 

adjustment.  Provide removable stops on guides to prevent overtravel of curtain, and a 

continuous bar for holding windlocks.
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2.2 HOOD

A. General:  Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at 

opening head.  Contour to fit end brackets to which hood is attached.  Roll and reinforce top and 

bottom edges for stiffness.  Form closed ends for surface-mounted hoods and fascia for any 

portion of between-jamb mounting that projects beyond wall face.  Equip hood with 

intermediate support brackets as required to prevent sagging.

1. Galvanized Steel:  Nominal 0.028-inch- thick, hot-dip galvanized steel sheet with G90 

(Z275) zinc coating, complying with ASTM A 653/A 653M.

2.3 LOCKING DEVICES

A. Slide Bolt:  Fabricate with side-locking bolts to engage through slots in tracks for locking by 

padlock, located on both left and right jamb sides, operable from coil side.

B. Chain Lock Keeper:  Suitable for padlock.

2.4 CURTAIN ACCESSORIES

A. Weatherseals:  Equip each exterior door with weather-stripping gaskets fitted to entire perimeter 

of door for a weathertight installation, unless otherwise indicated.

1. At door head, use 1/8-inch- thick, replaceable, continuous sheet secured to inside of 

hood.

2. At door jambs, use replaceable, adjustable, continuous, flexible, 1/8-inch- thick seals of 

flexible vinyl, rubber, or neoprene.

B. Push/Pull Handles:  Equip each push-up-operated or emergency-operated door with lifting 

handles on each side of door, finished to match door.

1. Provide pull-down straps or pole hooks for doors more than 84 inches high.

2.5 COUNTERBALANCING MECHANISM

A. General:  Counterbalance doors by means of manufacturer's standard mechanism with an 

adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a 

spring barrel connected to top of curtain with barrel rings.  Use grease-sealed bearings or self-

lubricating graphite bearings for rotating members.

B. Counterbalance Barrel:  Fabricate spring barrel of manufacturer's standard hot-formed, 

structural-quality, welded or seamless carbon-steel pipe, of sufficient diameter and wall 

thickness to support rolled-up curtain without distortion of slats and to limit barrel deflection to 

not more than 0.03 in./ft. of span under full load.

C. Spring Balance:  One or more oil-tempered, heat-treated steel helical torsion springs.  Size 

springs to counterbalance weight of curtain, with uniform adjustment accessible from outside 

barrel.  Secure ends of springs to barrel and shaft with cast-steel barrel plugs.
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D. Torsion Rod for Counterbalance Shaft:  Fabricate of manufacturer's standard cold-rolled steel, 

sized to hold fixed spring ends and carry torsional load.

E. Brackets:  Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel 

plate.

2.6 MANUAL DOOR OPERATORS

A. Equip door with manufacturer's recommended manual door operator unless another type of door 

operator is indicated.

B. Chain-Hoist Operator:  Consisting of endless steel hand chain, chain-pocket wheel and guard, 

and gear-reduction unit with a maximum 25 lbf force for door operation.  Provide alloy-steel 

hand chain with chain holder secured to operator guide.

2.7 EXTERIOR SERVICE DOOR ASSEMBLY

A.  Overhead coiling door formed with curtain of interlocking metal slats.

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Model #625 

as manufactured by Overhead Door Corporation or comparable product by one of the 

following:

a. Cookson Company.

b. Cornell Iron Works, Inc.

c. Raynor.

d. Wayne-Dalton Corp.

e. Windsor Door.

B. Operation Cycles:  Not less than 20,000.

C. Curtain R-Value:  7.7.

D. Door Curtain Material:  Galvanized steel.

E. Door Curtain Slats:  profile slats of 2-5/8-inch center-to-center height.

1. Insulated-Slat Interior Facing:  Metal.

F. Curtain Jamb Guides:  Galvanized steel with exposed finish matching curtain slats.  Provide 

continuous integral wear strips to prevent metal-to-metal contact and to minimize operational 

noise.

G. Hood:  Match curtain material and finish.

1. Shape:  Round.

2. Mounting:  Face of wall.

H. Locking Devices:  Equip door with slide bolt for padlock and chain lock keeper.
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I. Manual Door Operator:  Chain-hoist operator.

J. Door Finish:

1. Baked-Enamel or Powder-Coated Finish:  Color as selected by Architect from 

manufacturer's full range.

2. Interior Curtain-Slat Facing:  Match finish of exterior curtain-slat face.

2.8 GENERAL FINISH REQUIREMENTS

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes.

B. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  

Variations in appearance of adjoining components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast.

2.9 ALUMINUM FINISHES

A. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker.

2.10 STEEL AND GALVANIZED-STEEL FINISHES

A. Baked-Enamel or Powder-Coat Finish:  Manufacturer's standard baked-on finish consisting of 

prime coat and thermosetting topcoat.  Comply with coating manufacturer's written instructions 

for cleaning, pretreatment, application, and minimum dry film thickness.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates areas and conditions, with Installer present, for compliance with 

requirements for substrate construction and other conditions affecting performance of the Work.

B. Examine locations of electrical connections.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install overhead coiling doors and operating equipment complete with necessary hardware, 

anchors, inserts, hangers, and equipment supports; according to manufacturer's written 

instructions and as specified.

B. Install overhead coiling doors, hoods, and operators at the mounting locations indicated for each 

door.
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C. Accessibility:  Install overhead coiling doors, switches, and controls along accessible routes in 

compliance with regulatory requirements for accessibility.

D. Smoke-Control Doors:  Install according to NFPA 80 and NFPA 105.

3.3 ADJUSTING

A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of 

warp, twist, or distortion.

B. Lubricate bearings and sliding parts as recommended by manufacturer.

C. Adjust seals to provide weathertight fit around entire perimeter.

3.4 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain overhead coiling doors.

END OF SECTION 08 33 23
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SECTION 08 33 36 - SECTIONAL OVERHEAD DOORS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Insulated Sectional Overhead Doors.

B. Electric Operators and Controls.

C. Operating Hardware, tracks, and support.

1.2 REFERENCES

A. ANSI/DASMA 102 - American National Standard Specifications for Sectional Overhead Type 
Doors.

1.3 DESIGN / PERFORMANCE REQUIREMENTS

A. Wind Loads: Design and size components to withstand loads caused by pressure and 
suction of wind acting normal to plane of wall as calculated in accordance with applicable 
code.

1. Design pressure per structural drawings.

B. Wiring Connections: Requirements for electrical characteristics.
1. 115 volts, single phase, 60 Hz.

C. Single-Source Responsibility: Provide doors, tracks, motors, and accessories from one 
manufacturer for each type of door. Provide secondary components from source 
acceptable to manufacturer of primary components.

1.4 SUBMITTALS

Coiling Doors
A. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

B. Shop Drawings: Indicate plans and elevations including opening dimensions and required 
tolerances, connection details, anchorage spacing, hardware locations, and installation 
details.

C. Manufacturer's Certificates: Certify products meet or exceed specified requirements.

D. Operation and Maintenance Data.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in 
this section with minimum five years documented experience.

http://www.dasma.com/PDF/Publications/Standards/102-2004.pdf
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B. Installer Qualifications: Authorized representative of the manufacturer with minimum five 
years documented experience.

C. Products Requiring Electrical Connection: Listed and classified by Underwriters 
Laboratories, Inc. acceptable to authority having jurisdiction as suitable for purpose 
specified.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened labeled packaging until ready for installation.

B. Protect materials from exposure to moisture until ready for installation.

C. Store materials in a dry, ventilated weathertight location.

1.7 PROJECT CONDITIONS

A. Pre-Installation Conference: Convene a pre-installation conference just prior to 
commencement of field operations, to establish procedures to maintain optimum working 
conditions and to coordinate this work with related and adjacent work.

1.8 WARRANTY

A. Warranty: Manufacturer’s limited door and operators System warranty for 10 year against 
delamination of polyurethane foam from steel face and all other components for 3 years or 
20,000 cycles, whichever comes first.

PART 2  PRODUCTS

2.1 INSULATED SECTIONAL OVERHEAD DOORS

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Model #591 as 
manufactured by Overhead Door Corporation or comparable product by one of the 
following:

a. Cookson Company.
b. Cornell Iron Works, Inc.
c. Raynor.
d. Wayne-Dalton Corp.

B. Insulated Steel Sectional Overhead Doors: 
1. Door Assembly: Metal/foam/metal sandwich panel construction, with PVC 

thermal break and weather-tight ship-lap design meeting joints.
a. Panel Thickness: 1-5/8 inches (41 mm).
b. Exterior Surface: Ribbed, textured.
c. Exterior Steel: .015 inch (.38 mm), hot-dipped galvanized.
d. End Stiles: 16 gauge.
e. Spring Counterbalance: Sized to weight of the door, with a helically 

wound, oil tempered torsion spring mounted on a steel shaft; cable drum of 
diecast aluminum with high strength galvanized aircraft cable. Sized with a 
minimum 7 to 1 safety factor.
1) High cycle spring: 25,000 cycles.

f. Insulation: CFC-free and HCFC-free polyurethane, fully encapsulated.
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g. Thermal Values: R-value of 14.86; U-value of 0.067.
h. Air Infiltration: 0.08 cfm at 15 mph; 0.08 cfm at 25 mph.
i. High-Usage Package: Provide with optional high-usage package.
j. Partial Glazing of Steel Panels:

1) 1/2 inch (12.5 mm) Obscure Insulated glazing.
2. Finish and Color: 

a. Baked-on Kynar polyvinylidene floruoride high performance coating:
1) Interior color, white. 
2) Exterior color, Color as selected by Architect from manufacturer's 

full range.white.  
b. Baked-on Kynar polyvinylidene floruoride high performance coating:

3. Hardware: Galvanized steel hinges and fixtures. Ball bearing rollers with 
hardened steel races.

4. Lock: 
a. Interior mounted slide lock.
b. Locking mechanism designed to maintain security for exterior while 

permitting break out when impacted from the inside.
5. Weatherstripping: 

a. EPDM bulb-type strip at bottom section.
b. Flexible Jamb seals.
c. Flexible Header seal.

6. Track: Provide track as recommended by manufacturer to suit loading required 
and clearances available.
a.  Size: 

1) 2 inch (51 mm).
b. Type:

1) High lift.
7. Electric Motor Operation: Provide UL listed electric operator, size and type as 

recommended by manufacturer to move door in either direction at not less than 2/3 
foot nor more than 1 foot per second. Operator shall meet UL325/2010 requirements 
for continuous monitoring of safety devices.
a. Entrapment Protection: Required for momentary contact, includes radio 

control operation.
1) Pneumatic sensing edge up to 18 feet (5.5 m) wide. Constant 

contact only complying with UL 325/2010.
b. Operator Controls:

1) Push-button interior and key operated exterior control stations with 
open, close, and stop buttons. 

2) Flush mounting.
3) Handheld remote. 

8. Vehicle Exhaust Port
a. 5 Inch Aluminum Exhaust Port 

PART 3  EXECUTION

3.1 EXAMINATION

A. Do not begin installation until openings have been properly prepared.

B. Verify wall openings are ready to receive work and opening dimensions and tolerances are 
within specified limits.

C. Verify electric power is available and of correct characteristics.
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D. If preparation is the responsibility of another installer, notify Architect of unsatisfactory 
preparation before proceeding.

3.2 PREPARATION

A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the 
best result for the substrate under the project conditions.

3.3 INSTALLATION

A. Install overhead doors and track in accordance with approved shop drawings and the 
manufacturer’s printed instructions.

B. Coordinate installation with adjacent work to ensure proper clearances and allow for 
maintenance.

C. Anchor assembly to wall construction and building framing without distortion or stress.

D. Securely brace door tracks suspended from structure. Secure tracks to structural members 
only.

E. Fit and align door assembly including hardware.

F. Coordinate installation of electrical service. Complete power and control wiring from 
disconnect to unit components.

3.4 CLEANING AND ADJUSTING

A. Adjust door assembly to smooth operation and in full contact with weatherstripping.

B. Clean doors, frames and glass.

C. Remove temporary labels and visible markings.

3.5 PROTECTION

A. Do not permit construction traffic through overhead door openings after adjustment and 
cleaning.

B. Protect installed products until completion of project.

C. Touch-up, damaged coatings and finishes and repair minor damage before Substantial 
Completion.

END OF SECTION
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SECTION 08 51 13 - ALUMINUM WINDOWS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes fixed and operable aluminum-framed windows for exterior locations.

1.2 DEFINITIONS

A. Performance class designations according to AAMA/WDMA 101/I.S.2/NAFS:

1. CW:  Commercial Window.

B. Performance grade number according to AAMA/WDMA 101/I.S.2/NAFS:

1. Design pressure number in pounds force per square foot used to determine the structural 

test pressure and water test pressure.

C. Structural Test Pressure:  For uniform load structural test, is equivalent to 150 percent of the 

design pressure.

D. Minimum Test Size:  Smallest size permitted for performance class (gateway test size).  

Products must be tested at minimum test size or at a size larger than minimum test size to 

comply with requirements for performance class.

1.3 PERFORMANCE REQUIREMENTS

A. General:  Provide aluminum windows capable of complying with performance requirements 

indicated, based on testing manufacturer's windows that are representative of those specified, 

and that are of minimum test size indicated below:

1. Size required by AAMA/WDMA 101/I.S.2/NAFS for optional performance grade.

B. Structural Performance:  Provide aluminum windows capable of withstanding the effects of the 

following loads, based on testing units representative of those indicated for Project that pass 

AAMA/WDMA 101/I.S.2/NAFS, Uniform Load Structural Test:

1. Design Wind Loads:  Determine design wind loads applicable to Project from basic wind 

speed indicated in miles per hour at 33 feet above grade, according to ASCE 7, 

Section 6.5, "Method 2-Analytical Procedure," based on mean roof heights above grade 

indicated on Drawings.

2. Deflection:  Design glass framing system to limit lateral deflections of glass edges to less 

than 1/175 of glass-edge length or 3/4 inch, whichever is less, at design pressure based on 

testing performed according to AAMA/WDMA 101/I.S.2/NAFS, Uniform Load 

Deflection Test or structural computations.
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C. Thermal Movements:  Provide aluminum windows, including anchorage, that allow for thermal 

movements resulting from the following maximum change (range) in ambient and surface 

temperatures by preventing buckling, opening of joints, overstressing of components, failure of 

joint sealants, failure of connections, and other detrimental effects.  Base engineering 

calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky 

heat loss.

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F material surfaces.

1.4 SUBMITTALS

A. Product Data:  Include construction details, material descriptions, fabrication methods, 

dimensions of individual components and profiles, hardware, finishes, and operating 

instructions for each type of aluminum window indicated.

B. Shop Drawings:  Include plans, elevations, sections, details, hardware, attachments to other 

work, operational clearances, installation details, and the following:

1. Mullion details, including reinforcement and stiffeners.

2. Joinery details.

3. Expansion provisions.

4. Flashing and drainage details.

5. Weather-stripping details.

6. Thermal-break details.

7. Glazing details.

8. Window System Operators:  Show locations, mounting, and details for installing operator 

components and controls.

C. Samples for Initial Selection:  For units with factory-applied color finishes.

1. Include similar Samples of hardware and accessories involving color selection.

D. Product Schedule:  For aluminum windows.  Use same designations indicated on Drawings.

E. Qualification Data:  For Installer.

F. Product Test Reports:  Based on evaluation of comprehensive tests performed within the last 

four years by a qualified testing agency for each type, class, grade, and size of aluminum 

window.  Test results based on use of downsized test units will not be accepted.

G. Maintenance Data:  For operable window sash, operating hardware and finishes to include in 

maintenance manuals.

H. Warranty:  Special warranty specified in this Section.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  An installer acceptable to aluminum window manufacturer for 

installation of units required for this Project.
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B. Manufacturer Qualifications:  A manufacturer capable of fabricating aluminum windows that 

meet or exceed performance requirements indicated and of documenting this performance by 

inclusion in lists and by labels, test reports, and calculations.

C. Source Limitations:  Obtain aluminum windows through one source from a single manufacturer.

D. Product Options:  Information on Drawings and in Specifications establishes requirements for 

aluminum windows' aesthetic effects and performance characteristics.  Aesthetic effects are 

indicated by dimensions, arrangements, alignment, and profiles of components and assemblies 

as they relate to sightlines, to one another, and to adjoining construction.  Performance 

characteristics are indicated by criteria subject to verification by one or more methods including 

preconstruction testing, field testing, and in-service performance.

1. Do not modify intended aesthetic effects, as judged solely by Architect, except with 

Architect's approval.  If modifications are proposed, submit comprehensive explanatory 

data to Architect for review.

E. Fenestration Standard:  Comply with AAMA/WDMA 101/I.S.2/NAFS, "North American 

Fenestration Standard Voluntary Performance Specification for Windows, Skylights and Glass 

Doors," for definitions and minimum standards of performance, materials, components, 

accessories, and fabrication.  Comply with more stringent requirements if indicated.

F. Glazing Publications:  Comply with published recommendations of glass manufacturers and 

with GANA's "Glazing Manual" unless more stringent requirements are indicated.

1.6 PROJECT CONDITIONS

A. Field Measurements:  Verify aluminum window openings by field measurements before 

fabrication and indicate measurements on Shop Drawings.

1.7 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 

replace aluminum windows that fail in materials or workmanship within specified warranty 

period.

1. Failures include, but are not limited to, the following:

a. Failure to meet performance requirements.

b. Structural failures including excessive deflection, water leakage, air infiltration, or 

condensation.

c. Faulty operation of movable sash and hardware.

d. Deterioration of metals, other materials, and metal finishes beyond normal 

weathering.

e. Failure of insulating glass.

2. Warranty Period:

a. Window:  Two years from date of Substantial Completion.
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b. Glazing:  10 Insert number years from date of Substantial Completion.

c. Metal Finish:  Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:

1. Columbia.

2. EFCO Corporation.

3. Graham Architectural Products Corp.

4. Kawneer; an Alcoa Company.

5. Lex-Cam Window Systems.

6. Peerless Products Inc.

7. TRACO.

8. Winco Window Company.

9. YKK AP America Inc.

2.2 WINDOW

A. Window Type: Fixed and Projected.

1. Frame Depth:  2-1/4 inches minimum.

2. Projection: Outswing.

3. Hinging:  Top hinged.

B. AAMA/WDMA Performance Requirements:  Provide aluminum windows of performance 

indicated that comply with AAMA/WDMA 101/I.S.2/NAFS unless more stringent performance 

requirements are indicated.

1. Performance Class and Grade:  CW 50 minimum.

C. Condensation-Resistance Factor (CRF):  Provide aluminum windows tested for thermal 

performance according to AAMA 1503, showing a CRF of 45.

D. Air Infiltration:  Maximum rate not more than indicated when tested according to 

AAMA/WDMA 101/I.S.2/NAFS, Air Infiltration Test.

1. Maximum Rate:  0.1 cfm/sq. ft. of area at an inward test pressure of 6.24 lbf/sq. ft.

E. Water Resistance:  No water leakage as defined in AAMA/WDMA referenced test methods at a 

water test pressure equaling that indicated, when tested according to 

AAMA/WDMA 101/I.S.2/NAFS, Water Resistance Test.

1. Test Pressure:  12 percent of positive design pressure, but not less than 2.86 lbf/sq. ft. or 

more than 15 lbf/sq. ft.
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F. Forced-Entry Resistance:  Comply with AAMA 1302.5

G. Operating Force and Auxiliary (Durability) Tests:  Comply with 

AAMA/WDMA 101/I.S.2/NAFS for operating window types indicated.

2.3 GLAZING

A. Glass and Glazing Materials:  Refer to Division 08 Section "Glazing" for glass units and glazing 

requirements applicable to glazed aluminum window units.

2.4 HARDWARE

A. General:  Provide manufacturer's standard hardware fabricated from aluminum, stainless steel, 

carbon steel complying with AAMA 907, or other corrosion-resistant material compatible with 

aluminum; designed to smoothly operate, tightly close, and securely lock aluminum windows, 

and sized to accommodate sash or ventilator weight and dimensions.  Do not use aluminum in 

frictional contact with other metals.  Where exposed, provide nonmagnetic stainless steel.

B. Gear-Type Rotary Operators:  Comply with AAMA 901 when tested according to 

ASTM E 405, Method A.

1. Operation Function:  All ventilators move simultaneously and securely close at both 

jambs without using additional manually controlled locking devices.

C. Projected Windows:  Provide the following operating hardware:

1. Lock:  Cam-action, sweep lock handle with strike; two per ventilator.

2. Limit Device:  Concealed hold-open limit device; located on jamb of each ventilator.

2.5 INSECT SCREENS

A. General:  Design windows and hardware to accommodate screens in a tight-fitting, removable 

arrangement, with a minimum of exposed fasteners and latches.  Fabricate insect screens to 

fully integrate with window frame.  Locate screens on [inside] [outside] of window and provide 

for each operable exterior sash or ventilator.

1. Aluminum Tubular Frame Screens:  Comply with SMA 1004, "Specifications for 

Aluminum Tubular Frame Screens for Windows," Architectural C-24  class.

B. Aluminum Insect Screen Frames:  Manufacturer's standard aluminum alloy complying with 

SMA 1004.  Fabricate frames with mitered or coped joints or corner extrusions, concealed 

fasteners,[ adjustable rollers,] and removable PVC spline/anchor concealing edge of frame.

1. Extruded-Aluminum or Aluminum Tubular Framing Sections and Cross Braces:  Not less 

than 0.040-inch wall thickness.

2. Finish:  Match aluminum window members.
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C. Glass-Fiber Mesh Fabric:  18-by-14 or 18-by-16 mesh of PVC-coated, glass-fiber threads; 

woven and fused to form a fabric mesh resistant to corrosion, shrinkage, stretch, impact 

damage, and weather deterioration; in the following color.  Comply with ASTM D 3656.

2.6 FABRICATION

A. Fabricate aluminum windows in sizes indicated.  Include a complete system for assembling 

components and anchoring windows.

B. Fabricate aluminum windows that are reglazable without dismantling sash or ventilator framing.

C. Weather Stripping:  Provide full-perimeter weather stripping for each operable sash and 

ventilator.

D. Weep Holes:  Provide weep holes and internal passages to conduct infiltrating water to exterior.

E. Glazing Stops:  Provide snap-on glazing stops coordinated with Division 08 Section "Glazing" 

and glazing system indicated.  Provide glazing stops to match sash and ventilator frames.

2.7 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping.

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 

acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 

in the same piece are not acceptable.  Variations in appearance of other components are 

acceptable if they are within the range of approved Samples and are assembled or installed to 

minimize contrast.

2.8 ALUMINUM FINISHES

A. Finish designations prefixed by AA comply with the system established by the Aluminum 

Association for designating aluminum finishes.

B. Baked-Enamel Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with inhibited chemicals; 

Chemical Finish:  acid-chromate-fluoride-phosphate conversion coating; Organic Coating:  as 

specified below).  Apply baked enamel complying with paint manufacturer's written instructions 

for cleaning, conversion coating, and painting.

1. Organic Coating:  Thermosetting, modified-acrylic or polyester enamel primer/topcoat 

system complying with AAMA 2603, except with a minimum dry film thickness of 1.5 

mils, medium gloss.

2. Color:  As selected by Architect from manufacturer's full range.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer 

present, for compliance with requirements for installation tolerances and other conditions 

affecting performance of work.  Verify rough opening dimensions, levelness of sill plate, and 

operational clearances.  Examine wall flashings, vapor retarders, water and weather barriers, 

and other built-in components to ensure a coordinated, weathertight window installation.

1. Masonry Surfaces:  Visibly dry and free of excess mortar, sand, and other construction 

debris.

2. Metal Surfaces:  Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding slag; 

without sharp edges or offsets at joints.

3. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing 

windows, hardware, accessories, and other components.

B. Install windows level, plumb, square, true to line, without distortion or impeding thermal 

movement, anchored securely in place to structural support, and in proper relation to wall 

flashing and other adjacent construction.

C. Set sill members in bed of sealant or with gaskets, as indicated, for weathertight construction.

D. Install windows and components to drain condensation, water penetrating joints, and moisture 

migrating within windows to the exterior.

E. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic 

action at points of contact with other materials.

3.3 ADJUSTING, CLEANING, AND PROTECTION

A. Adjust operating sashes and ventilators, screens, hardware,and accessories for a tight fit at 

contact points and weather stripping for smooth operation and weathertight closure.  Lubricate 

hardware and moving parts.

B. Clean aluminum surfaces immediately after installing windows.  Avoid damaging protective 

coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other substances.

C. Protect window surfaces from contact with contaminating substances resulting from 

construction operations.  In addition, monitor window surfaces adjacent to and below exterior 

concrete and masonry surfaces during construction for presence of dirt, scum, alkaline deposits, 

stains, or other contaminants.  If contaminating substances do contact window surfaces, remove 

contaminants immediately according to manufacturer's written recommendations.
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END OF SECTION 08 51 13
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SECTION 08 71 00 – DOOR HARDWARE

PART 1 - GENERAL

1.01 SUMMARY

A. Section includes: 

1. Mechanical and electrified door hardware for:

a. Swinging doors.

2. Electronic access control system components

B. Section excludes: 

1. Windows
2. Cabinets (casework), including locks in cabinets
3. Signage
4. Toilet accessories
5. Overhead doors

C. Related Sections:

1. Division 01 Section “Alternates” for alternates affecting this section.
2. Division 06 Section “Rough Carpentry”
3. Division 06 Section "Finish Carpentry”
4. Division 07 Section “Joint Sealants” for sealant requirements applicable to threshold 

installation specified in this section.
5. Division 08 Sections:

a. “Metal Doors and Frames”

6. Division 26 “Electrical” sections for connections to electrical power system and for low-
voltage wiring.

7. Division 28 “Electronic Safety and Security” sections for coordination with other 
components of electronic access control system and fire alarm system.

1.02 REFERENCES

A. UL - Underwriters Laboratories

1. UL 10B - Fire Test of Door Assemblies
2. UL 10C - Positive Pressure Test of Fire Door Assemblies
3. UL 1784 - Air Leakage Tests of Door Assemblies
4. UL 305 - Panic Hardware

B. DHI - Door and Hardware Institute 

1. Sequence and Format for the Hardware Schedule
2. Recommended Locations for Builders Hardware
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3. Key Systems and Nomenclature

C. NFPA – National Fire Protection Association

1. NFPA 70 – National Electric Code
2. NFPA 80 – 2016 Edition – Standard for Fire Doors and Other Opening Protectives
3. NFPA 101 – Life Safety Code
4. NFPA 105 – Smoke and Draft Control Door Assemblies
5. NFPA 252 – Fire Tests of Door Assemblies

D. ANSI - American National Standards Institute

1. ANSI/BHMA A156.1 - A156.29, and ANSI/BHMA A156.31 - Standards for Hardware and 
Specialties

2. ANSI/BHMA A156.28 - Recommended Practices for Keying Systems

1.03 SUBMITTALS

A. General:

1. Submit in accordance with Conditions of Contract and Division 01 Submittal Procedures.
2. Prior to forwarding submittal:

a. Comply with procedures for verifying existing door and frame compatibility for new 
hardware, as specified in PART 3, “EXAMINATION” article, herein.

b. Review drawings and Sections from related trades to verify compatibility with 
specified hardware.

c. Highlight, encircle, or otherwise specifically identify on submittals: deviations from 
Contract Documents, issues of incompatibility or other issues which may 
detrimentally affect the Work.

B. Action Submittals:

1. Product Data: Submit technical product data for each item of door hardware, installation 
instructions, maintenance of operating parts and finish, and other information necessary 
to show compliance with requirements.

2. Riser and Wiring Diagrams: After final approval of hardware schedule, submit details of 
electrified door hardware, indicating:

a. Wiring Diagrams: For power, signal, and control wiring and including:
1) Details of interface of electrified door hardware and building safety and security 

systems.
2) Schematic diagram of systems that interface with electrified door hardware.
3) Point-to-point wiring.
4) Risers.

3. Samples for Verification: If requested by Architect, submit production sample of 
requested door hardware unit in finish indicated and tagged with full description for 
coordination with schedule.

a. Samples will be returned to supplier. Units that are acceptable to Architect may, after 
final check of operations, be incorporated into Work, within limitations of key 
coordination requirements.

4. Door Hardware Schedule: 
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a. Submit concurrent with submissions of Product Data, Samples, and Shop Drawings. 
Coordinate submission of door hardware schedule with scheduling requirements of 
other work to facilitate fabrication of other work critical in Project construction 
schedule.

b. Submit under direct supervision of a Door Hardware Institute (DHI) certified 
Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) with 
hardware sets in vertical format as illustrated by Sequence of Format for the 
Hardware Schedule published by DHI. 

c. Indicate complete designations of each item required for each opening, include:
1) Door Index: door number, heading number, and Architect’s hardware set 

number.
2) Quantity, type, style, function, size, and finish of each hardware item.
3) Name and manufacturer of each item.
4) Fastenings and other pertinent information.
5) Location of each hardware set cross-referenced to indications on Drawings.
6) Explanation of all abbreviations, symbols, and codes contained in schedule.
7) Mounting locations for hardware.
8) Door and frame sizes and materials.
9) Degree of door swing and handing.
10) Operational Description of openings with electrified hardware covering egress, 

ingress (access), and fire/smoke alarm connections.

5. Key Schedule: 

a. After Keying Conference, provide keying schedule that includes levels of keying, 
explanations of key system's function, key symbols used, and door numbers 
controlled.

b. Use ANSI/BHMA A156.28 “Recommended Practices for Keying Systems” as 
guideline for nomenclature, definitions, and approach for selecting optimal keying 
system.

c. Provide 3 copies of keying schedule for review prepared and detailed in accordance 
with referenced DHI publication. Include schematic keying diagram and index each 
key to unique door designations.

d. Index keying schedule by door number, keyset, hardware heading number, cross 
keying instructions, and special key stamping instructions.

e. Provide one complete bitting list of key cuts and one key system schematic 
illustrating system usage and expansion. Forward bitting list, key cuts and key 
system schematic directly to Owner, by means as directed by Owner.

f. Prepare key schedule by or under supervision of supplier, detailing Owner’s final 
keying instructions for locks.

6. Templates: After final approval of hardware schedule, provide templates for doors, 
frames and other work specified to be factory or shop prepared for door hardware 
installation.

C. Informational Submittals:

1. Provide Qualification Data for Supplier, Installer and Architectural Hardware Consultant.
2. Provide Product Data: 

a. Certify that door hardware approved for use on types and sizes of labeled fire-rated 
doors complies with listed fire-rated door assemblies.

b. Include warranties for specified door hardware.

D. Closeout Submittals:
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1. Operations and Maintenance Data: Provide in accordance with Division 01 and include:

a. Complete information on care, maintenance, and adjustment; data on repair and 
replacement parts, and information on preservation of finishes.

b. Catalog pages for each product.
c. Factory order acknowledgement numbers (for warranty and service)
d. Name, address, and phone number of local representative for each manufacturer.
e. Parts list for each product.
f. Final approved hardware schedule edited to reflect conditions as-installed.
g. Final keying schedule
h. Copies of floor plans with keying nomenclature 
i. Copy of warranties including appropriate reference numbers for manufacturers to 

identify project.
j. As-installed wiring diagrams for each opening connected to power, both low voltage 

and 110 volts.

1.04 QUALITY ASSURANCE

A. Qualifications and Responsibilities:

1. Supplier: Recognized architectural hardware supplier with record of successful in-service 
performance for supplying door hardware similar in quantity, type, and quality to that 
indicated for this Project and that provides certified Architectural Hardware Consultant 
(AHC) or Door Hardware Consultant (DHC) available to Owner, Architect, and 
Contractor, at reasonable times during the Work for consultation.

a. Warehousing Facilities: In Project's vicinity.
b. Scheduling Responsibility: Preparation of door hardware and keying schedules.
c. Engineering Responsibility: Preparation of data for electrified door hardware, 

including Shop Drawings, based on testing and engineering analysis of 
manufacturer's standard units in assemblies similar to those indicated for this Project.

d. Coordination Responsibility: Assist in coordinating installation of electronic security 
hardware with Architect and electrical engineers and provide installation and 
technical data to Architect and other related subcontractors.
1) Upon completion of electronic security hardware installation, inspect and verify 

that all components are working properly.

2. Installer: Qualified tradesperson skilled in the application of commercial grade hardware 
with experience installing door hardware similar in quantity, type, and quality as indicated 
for this Project.

3. Architectural Hardware Consultant: Person who is experienced in providing consulting 
services for door hardware installations that are comparable in material, design, and 
extent to that indicated for this Project and meets these requirements:

a. For door hardware: DHI certified AHC or DHC.
b. Can provide installation and technical data to Architect and other related 

subcontractors.
c. Can inspect and verify components are in working order upon completion of 

installation.
d. Capable of producing wiring diagram and coordinating installation of electrified 

hardware with Architect and electrical engineers.

4. Single Source Responsibility: Obtain each type of door hardware from single 
manufacturer.
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B. Certifications:

1. Fire-Rated Door Openings: 

a. Provide door hardware for fire-rated openings that complies with NFPA 80 and 
requirements of authorities having jurisdiction. 

b. Provide only items of door hardware that are listed products tested by Underwriters 
Laboratories, Intertek Testing Services, or other testing and inspecting organizations 
acceptable to authorities having jurisdiction for use on types and sizes of doors 
indicated, based on testing at positive pressure and according to NFPA 252 or 
UL 10C and in compliance with requirements of fire-rated door and door frame labels.

2. Smoke and Draft Control Door Assemblies: 

a. Provide door hardware that meets requirements of assemblies tested according to 
UL 1784 and installed in compliance with NFPA 105

b. Comply with the maximum air leakage of 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at 
tested pressure differential of 0.3-inch wg (75 Pa) of water.

3. Electrified Door Hardware

a. Listed and labeled as defined in NFPA 70, Article 100, by testing agency acceptable 
to authorities having jurisdiction.

4. Accessibility Requirements: 

a. Comply with governing accessibility regulations cited in “REFERENCES” article, 
herein for door hardware on doors in an accessible route.

C. Pre-Installation Meetings

1. Keying Conference

a. Incorporate keying conference decisions into final keying schedule after reviewing 
door hardware keying system including:
1) Function of building, flow of traffic, purpose of each area, degree of security 

required, and plans for future expansion.
2) Preliminary key system schematic diagram.
3) Requirements for key control system.
4) Requirements for access control.
5) Address for delivery of keys.

2. Pre-installation Conference

a. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and avoid 
delays.

b. Inspect and discuss preparatory work performed by other trades.
c. Inspect and discuss electrical roughing-in for electrified door hardware.
d. Review sequence of operation for each type of electrified door hardware.
e. Review required testing, inspecting, and certifying procedures.
f. Review questions or concerns related to proper installation and adjustment of door 

hardware.

3. Electrified Hardware Coordination Conference: 
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a. Prior to ordering electrified hardware, schedule and hold meeting to coordinate door 
hardware with security, electrical, doors and frames, and other related suppliers.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to 
Project site. Promptly replace products damaged during shipping.

B. Tag each item or package separately with identification coordinated with final door hardware 
schedule, and include installation instructions, templates, and necessary fasteners with each 
item or package. Deliver each article of hardware in manufacturer’s original packaging. 

C. Maintain manufacturer-recommended environmental conditions throughout storage and 
installation periods.

D. Provide secure lock-up for door hardware delivered to Project. Control handling and 
installation of hardware items so that completion of Work will not be delayed by hardware 
losses both before and after installation.

E. Handle hardware in manner to avoid damage, marring, or scratching. Correct, replace or 
repair products damaged during Work. Protect products against malfunction due to paint, 
solvent, cleanser, or any chemical agent.

F. Deliver keys to manufacturer of key control system for subsequent delivery to Owner.

1.06 COORDINATION

A. Coordinate layout and installation of floor-recessed door hardware with floor construction. 
Cast anchoring inserts into concrete.

B. Installation Templates: Distribute for doors, frames, and other work specified to be factory or 
shop prepared. Check Shop Drawings of other work to confirm that adequate provisions are 
made for locating and installing door hardware to comply with indicated requirements.

C. Security: Coordinate installation of door hardware, keying, and access control with Owner's 
security consultant.

D. Electrical System Roughing-In: Coordinate layout and installation of electrified door hardware 
with connections to power supplies and building safety and security systems.

E. Existing Openings: Where existing doors, frames and/or hardware are to remain, field verify 
existing functions, conditions and preparations and coordinate to suit opening conditions and 
to provide proper door operation.

1.07 WARRANTY

A. Manufacturer's standard form in which manufacturer agrees to repair or replace components 
of door hardware that fail in materials or workmanship within published warranty period.

1. Warranty does not cover damage or faulty operation due to improper installation, 
improper use or abuse.
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2. Warranty Period: Beginning from date of Substantial Completion, for durations indicated 
in manufacturer’s published listings. 

a. Closers:
1) Mechanical: 20 years.

b. Exit Devices:
1) Mechanical: 3 years.
2) Electrified: 1 year.

c. Locksets:
1) Mechanical: 3 years.
2) Electrified: 1 year.

d. Continuous Hinges: Lifetime warranty.
e. Key Blanks: Lifetime

1.08 MAINTENANCE

A. Furnish complete set of special tools required for maintenance and adjustment of hardware, 
including changing of cylinders.

B. Turn over unused materials to Owner for maintenance purposes.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. The Owner requires use of certain products for their unique characteristics and project 
suitability to insure continuity of existing and future performance and maintenance standards. 
After investigating available product offerings, the Awarding Authority has elected to prepare 
proprietary specifications, submittals and substitution requests for other products will not be 
considered.

B. Approval of manufacturers and/or products other than those listed as “Scheduled 
Manufacturer” or “Acceptable Manufacturers” in the individual article for the product category 
shall be in accordance with QUALITY ASSURANCE article, herein.

C. Approval of products from manufacturers indicated in “Acceptable Manufacturers” is 
contingent upon those products providing all functions and features and meeting all 
requirements of scheduled manufacturer’s product.

D. Where specified hardware is not adaptable to finished shape or size of members requiring 
hardware, furnish suitable types having same operation and quality as type specified, subject 
to Architect's approval.

2.02 MATERIALS

A. Fasteners

1. Provide hardware manufactured to conform to published templates, generally prepared 
for machine screw installation.
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2. Furnish screws for installation with each hardware item. Finish exposed (exposed under 
any condition) screws to match hardware finish, or, if exposed in surfaces of other work, 
to match finish of this other work including prepared for paint surfaces to receive painted 
finish.

3. Provide concealed fasteners for hardware units exposed when door is closed except 
when no standard units of type specified are available with concealed fasteners. Do not 
use thru-bolts for installation where bolt head or nut on opposite face is exposed in other 
work unless thru-bolts are required to fasten hardware securely. Review door 
specification and advise Architect if thru-bolts are required.

4. Install hardware with fasteners provided by hardware manufacturer.

B. Provide screws, bolts, expansion shields, drop plates and other devices necessary for 
hardware installation.

1. Where fasteners are exposed to view: Finish to match adjacent door hardware material.

C. Cable and Connectors: Hardwired Electronic Access Control Lockset and Exit Device Trim:

1. Data: 24AWG, 4 conductor shielded, Belden 9843, 9841 or comparable.
2. DC Power: 18 AWG, 2 conductor, Belden 8760 or comparable.
3. Provide type of data and DC power cabling required by access control device 

manufacturer for this installation.
4. Provide each item of electrified hardware and wire harnesses with sufficient number and 

wire gauge with standardized Molex plug connectors to accommodate electric function of 
specified hardware. Provide Molex connectors that plug directly into connectors from 
harnesses, electric locking and power transfer devices. Provide through-door wire 
harness for each electrified locking device installed in a door and wire harness for each 
electrified hinge, electrified continuous hinge, electrified pivot, and electric power transfer 
for connection to power supplies.

2.03 HINGES

A. Manufacturers and Products:

1. Scheduled Manufacturer and Product: Ives 5BB series.
2. Acceptable Manufacturers and Products: Hager BB series, McKinney TA/T4A series.

B. Requirements:

1. Provide hinges conforming to ANSI/BHMA A156.1.
2. 1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide:

a. Exterior: Standard weight, bronze or stainless steel, 4-1/2 inches (114 mm) high
b. Interior: Standard weight, steel, 4-1/2 inches (114 mm) high

3. 1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide:

a. Exterior: Heavy weight, bronze/stainless steel, 5 inches (127 mm) high
b. Interior: Heavy weight, steel, 5 inches (127 mm) high

4. 2 inches or thicker doors:

a. Exterior: Heavy weight, bronze or stainless steel, 5 inches (127 mm) high
b. Interior: Heavy weight, steel, 5 inches (127 mm) high
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5. Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in height, and 
one additional hinge for each 30 inches (762 mm) of additional door height.

6. Hinge Pins: Except as otherwise indicated, provide hinge pins as follows:

a. Steel Hinges: Steel pins
b. Non-Ferrous Hinges: Stainless steel pins
c. Out-Swinging Exterior Doors: Non-removable pins
d. Out-Swinging Interior Lockable Doors: Non-removable pins
e. Interior Non-lockable Doors: Non-rising pins

7. Width of hinges: 4-1/2 inches (114 mm) at 1-3/4 inch (44 mm) thick doors, and 5 inches 
(127 mm) at 2 inches (51 mm) or thicker doors. Adjust hinge width as required for door, 
frame, and wall conditions to allow proper degree of opening.

2.04 CONTINUOUS HINGES

A. Aluminum Geared

1. Manufacturers:

a. Scheduled Manufacturer: Ives.
b. Acceptable Manufacturers: Hager-Roton, McKinney..

2. Requirements:

a. Provide aluminum geared continuous hinges conforming to ANSI/BHMA A156.26, 
Grade 1. 

b. Provide aluminum geared continuous hinges, where specified in the hardware sets, 
fabricated from 6063-T6 aluminum.

c. Provide split nylon bearings at each hinge knuckle for quiet, smooth, self-lubricating 
operation.

d. Provide hinges capable of supporting door weights up to 450 pounds, and 
successfully tested for 1,500,000 cycles.

e. On fire-rated doors, provide aluminum geared continuous hinges that are classified 
for use on rated doors by testing agency acceptable to authority having jurisdiction.

f. Provide aluminum geared continuous hinges with electrified option scheduled in the 
hardware sets. Provide with sufficient number and wire gage to accommodate 
electric function of specified hardware.

g. Install hinges with fasteners supplied by manufacturer.
h. Provide hinges 1 inch (25 mm) shorter in length than nominal height of door, unless 

otherwise noted or door details require shorter length and with symmetrical hole 
pattern.

2.05 ELECTRIC POWER TRANSFER

A. Manufacturers:

a. Provide Scheduled Manufacturer and Product: Von Duprin EPT-10.

B. Provide power transfer with electrified options as scheduled in the hardware sets. Provide 
with number and gage of wires sufficient to accommodate electric function of specified 
hardware.
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C. Locate electric power transfer per manufacturer’s template and UL requirements, unless 
interference with operation of door or other hardware items.

2.06 MORTISE LOCKS

A. Manufacturers and Products:

1. Provide Scheduled Manufacturer and Product: Schlage L9000 series.

B. Requirements:

1. Provide mortise locks conforming to ANSI/BHMA A156.13 Series 1000, Grade 1, and UL 
Listed for 3 hour fire doors.

2. Provide locks manufactured from heavy gauge steel, containing components of steel with 
a zinc dichromate plating for corrosion resistance. 

3. Provide lock case that is multi-function and field reversible for handing without opening 
case. Cylinders: Refer to “KEYING” article, herein.

4. Provide locks with standard 2-3/4 inches (70 mm) backset with full 3/4 inch (19 mm) 
throw stainless steel mechanical anti-friction latchbolt. Provide deadbolt with full 1 inch 
(25 mm) throw, constructed of stainless steel.

5. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim.
6. Provide electrified options as scheduled in the hardware sets. Where scheduled, provide 

switches and sensors integrated into the locks and latches.
7. Provide motor based electrified locksets with electrified options as scheduled in the 

hardware sets and comply with the following requirements:

a. Universal input voltage – single chassis accepts 12 or 24V DC to allow for changes in 
the field without changing lock chassis.

b. Fail Safe/Fail Secure – changing mode between electrically locked (fail safe) and 
electrically unlocked (fail secure) is field selectable without opening the lock case

c. Low maximum current draw – maximum 0.4 amps to allow for multiple locks on a 
single power supply.

d. Low holding current – maximum 0.01 amps to produce minimal heat, eliminate “hot 
levers” in electrically locked applications, and to provide reliable operation in wood 
doors that provide minimal ventilation and air flow.

e. Request to Exit Switch (RX) –
1) Modular Design – provide electrified locks capable of using, adding, or changing 

a modular RX switch without opening the lock case.
2) Monitoring – where scheduled, provide a request to exit (RX) switch that detects 

rotation of the inside lever.

f. Door Position Sensor (DPS) –
1) Monitoring – where scheduled, provide a door position sensor (DPS) switch that 

detects the position of the door in relation to the frame.

g. Connections – provide quick-connect Molex system standard.

8. Lever Trim: Solid brass, bronze, or stainless steel, cast or forged in design specified, with 
wrought roses and external lever spring cages. Provide thru-bolted levers with 2-piece 
spindles.

a. Lever Design: Schlage Longitude.
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2.07 CYLINDRICAL LOCKS – GRADE 1

A. Manufacturers and Products:

1. Provide Scheduled Manufacturer and Product: Schlage ND series.

B. Requirements:

1. Provide cylindrical locks conforming to ANSI/BHMA A156.2 Series 4000, Grade 1, and 
UL Listed for 3 hour fire doors.

2. Cylinders: Refer to “KEYING” article, herein.
3. Provide locks with standard 2-3/4 inches (70 mm) backset, unless noted otherwise, with 

1/2 inch latch throw. Provide proper latch throw for UL listing at pairs.
4. Provide locksets with separate anti-rotation thru-bolts, and no exposed screws. 
5. Provide independently operating levers with two external return spring cassettes mounted 

under roses to prevent lever sag.
6. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim.
7. Provide electrified options as scheduled in the hardware sets.
8. Lever Trim: Solid cast levers without plastic inserts and wrought roses on both sides. 

a. Lever Design: Schlage Longitude.

2.08 ACCESS CONTROL CREDENTIALS

A. Manufacturer and Product:

1. Provide Scheduled Manufacturer and Product: Schlage.

B. Requirements:

1. Provide access control credentials ISO 14443A compliant and GSC-IS® certified 
compatible with access control readers that allow authorized entry and hold information 
specific to the user.

2. Provide credentials that have an ISO MIFARE microprocessor, function at 13.56 MHz, 
8kbits of memory, open memory architecture, and a passive design requiring no 
batteries.

3. Provide credentials made of a composite material for added durability that have a read 
range of up to 4 inches, support up to a 40-bit format.

4. Provide credentials which, when presented to the access control reader at any angle 
within a minimum distance of one 1-inch, will result in an accurate reading of the card.

2.09 OFFLINE CONTROLLER

A. Manufacturer and Product:

1. Provide Scheduled Manufacturer and Product: Schlage CTE Engage Controller.

B. Requirements:

1. Provide an offline single opening controller UL 294 listed and compatible with the 
Schlage Engage Application.

2. Provide offline controller with the following power options:

a. Power Over Ethernet (POE)
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1) .5A at 12 VDC for up to 500 feet.
2) 1.5A at 24 VDC for up to 500 feet.

b. 12 VDC in 2A at 12 VDC for up to 500 feet.
c. 24 VDC in 2A at 24 VDC for up to 500 feet.

3. Provide offline controller with the following communication standards:

a. Bluetooth low energy version 4.2.
b. 2.4 GHz Wi-Fi (IEEE 802.11b/g/n).
c. WPA2, WPA, WEP, 802.1x (PEAP).
d. Transport Layer Security (TLS) version 12.
e. Advanced Encryption Standard (AES) 256-bit.

4. Provide offline controller with the following signal inputs:

a. One Schlage MT11-485 or MT15-485 reader.
b. Request to Enter (REN).
c. Request to Exit (REX).
d. Remote Release – hardwired.
e. Door Position Switch (DPS).
f. Reader tamper (TAMP).

5. Provide offline controller with the following signal outputs:

a. Card Reader 0.3A at 12 VDC for up to 500 feet.
b. Locking mechanism: 2A at 30 VDC max.
c. Auxiliary: 2A at 30 VDC max.
d. Alarm: 2A at 30 VDC max.

6. Provide offline controller with the following with operating temperatures between -31 F (-
35 C) to 151 F (66 C).

7. Provide offline controller with the following on board database:

a. up to 5,000 users
b. up to 2,000 audits (FIFO)
c. up to 16 Time Zones
d. up to 32 Holiday Schedules
e. up to 16 Schedules (lock & unlock)

8. Provide offline controller with the following connectivity options:

a. Apple or Droid smart phone – Bluetooth updates to CTE.
b. Wi-Fi access point – automatic daily updates (one time per day) if connected to Wi-

Fi.

C. Provide offline controller with “No-Tour” with MT20W enrollment reader and Schlage 1K 
smart credentials (13.56 MHz).

2.10 ACCESS CONTROL PLATFORM 

A. Manufacturers and Products:

1. Provide Scheduled Manufacturer: Schlage Engage.

B. Requirements:
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1. Provide a cloud-based platform capable of managing users, credentials, access rights, 
schedules, and audits.

2. All locks must be supplied in construction mode. 
3. Provide a platform that supports a mobile application (app). Mobile application must allow 

for:

a. Commissioning and configuring devices
b. Immediately updating door files
c. Retrieving audit information
d. Performing firmware updates

4. Provide software set up on the owner’s work station and Mobile Device which includes:

a. Creation of the Owner’s Account
b. Creation of the Project Site
c. Creation of the Team as directed by the Owner
d. Addition of five users
e. Set up of MT20W and update firmware
f. Create unique credentials and verify proper commissioning of ten locks

5. Provide, at the owner’s request, the following on-site training prior to the expiration of the 
service agreement:

a. Completing the following with ENGAGE software:
1) Modifying the Team
2) Move in/move out procedure including

a) Adding and Deleting Users
b) Adding and Deleting Doors

3) Adding, assigning and programming credentials for access
4) Replacing or deleting lost credentials.
5) Retrieving and viewing of audit information
6) Assigning temporary access

b. Commissioning and verifying proper functioning between locks and credentials.
c. Updating firmware on the locks.

6. Must include a service agreement ending a year after Substantial Completion. This 
service agreement includes being on-site up to 16 hours for set-up and training, as listed 
above.

2.11 POWER SUPPLIES

A. Manufacturers and Products:

1. Provide Scheduled Manufacturer and Product: Schlage/Von Duprin PS900 Series.

B. Requirements:

1. Provide power supplies approved by manufacturer of supplied electrified hardware.
2. Provide appropriate quantity of power supplies necessary for proper operation of 

electrified locking components as recommended by manufacturer of electrified locking 
components with consideration for each electrified component using power supply, 
location of power supply, and approved wiring diagrams. Locate power supplies as 
directed by Architect.

3. Provide regulated and filtered 24 VDC power supply, and UL class 2 listed.
4. Provide power supplies with the following features:



New Bus Garage – Washington County C-S 1924

DOOR HARDWARE 087100-14

a. 12/24 VDC Output, field selectable.
b. Class 2 Rated power limited output.
c. Universal 120-240 VAC input.
d. Low voltage DC, regulated and filtered.
e. Polarized connector for distribution boards.
f. Fused primary input.
g. AC input and DC output monitoring circuit w/LED indicators.
h. Cover mounted AC Input indication.
i. Tested and certified to meet UL294.
j. NEMA 1 enclosure.
k. Hinged cover w/lock down screws.
l. High voltage protective cover.

2.12 CYLINDERS 

A. Manufacturers and Products:

1. Provide Scheduled Manufacturer and Product: Schlage Everest 29 T.

B. Requirements:

1. Provide cylinders/cores, from the same manufacturer of locksets, compliant with 
ANSI/BHMA A156.5; latest revision; cylinder face finished to match lockset, 
manufacturer’s series as indicated. Refer to “KEYING” article, herein.

2. Provide cylinders in the below-listed configuration(s), distributed throughout the Project 
as indicated.

a. Conventional Patented Restricted: cylinder with interchangeable core with patented, 
restricted keyway.

3. Patent Protection: Cylinders/cores requiring use of restricted, patented keys, patent-
protected until the year, 2029.

4. Nickel silver bottom pins.

C. Construction Keying:

1. Replaceable Construction Cores. 

a. Provide temporary construction cores replaceable by permanent cores, furnished in 
accordance with the following requirements.
1) 3 construction control keys
2) 12 construction change (day) keys.

b. Owner or Owner’s Representative will replace temporary construction cores with 
permanent cores.

2.13 KEYING

A. Provide a Schlage factory registered keying system, complying with guidelines in 
ANSI/BHMA A156.28, incorporating decisions made at keying conference.

1. Telephone: 

B. Requirements:
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1. Provide permanent cylinders/cores keyed by the manufacturer according to the following 
key system.

a. Master Keying system as directed by the Owner.

2. Forward bitting list and keys separately from cylinders, by means as directed by Owner. 
Failure to comply with forwarding requirements will be cause for replacement of 
cylinders/cores involved at no additional cost to Owner.

3. Provide keys with the following features:

a. Material: Nickel silver; minimum thickness of .107-inch (2.3mm) 
b. Patent Protection: Keys and blanks protected by one or more utility patent(s) until the 

year, 2029.
c. Geographically Exclusive: Where High Security or Security cylinders/cores are 

indicated, provide nationwide, geographically exclusive key system complying with 
the following restrictions.

4. Identification:

a. Mark permanent cylinders/cores and keys with applicable blind code per DHI 
publication “Keying Systems and Nomenclature” for identification. Do not provide 
blind code marks with actual key cuts.

b. Identification stamping provisions must be approved by the Architect and Owner.
c. Stamp cylinders/cores and keys with Owner’s unique key system facility code as 

established by the manufacturer; key symbol and embossed or stamped with “DO 
NOT DUPLICATE” along with the “PATENTED” or patent number to enforce the 
patent protection.

d. Failure to comply with stamping requirements will be cause for replacement of keys 
involved at no additional cost to Owner.

e. Forward permanent cylinders/cores to Owner, separately from keys, by means as 
directed by Owner.

5. Quantity: Furnish in the following quantities.

a. Change (Day) Keys: 3 per cylinder/core.
b. Permanent Control Keys: 3.
c. Master Keys: 6.

2.14 DOOR CLOSERS

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: LCN 4050 series.
2. Acceptable Manufacturers and Products: Falcon SC70A series, Norton 7500 series, 

Sargent 351 series.

B. Requirements:

1. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA 
certified independent testing laboratory. ISO 9000 certify closers. Stamp units with date 
of manufacture code.

2. Provide door closers with fully hydraulic, full rack and pinion action with cast aluminum 
cylinder. 

3. Closer Body: 1-1/2 inch (38 mm) diameter with 11/16 inch (17 mm) diameter heat-treated 
pinion journal and full complement bearings.
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4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and all weather requiring no 
seasonal closer adjustment for temperatures ranging from 120 degrees F to -30 degrees 
F. 

5. Spring Power: Continuously adjustable over full range of closer sizes, and providing 
reduced opening force as required by accessibility codes and standards. 

6. Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment for 
latch speed, general speed, and back check.

7. Pressure Relief Valve (PRV) Technology: Not permitted.
8. Provide stick on templates, special templates, drop plates, mounting brackets, or 

adapters for arms as required for details, overhead stops, and other door hardware items 
interfering with closer mounting.

2.15 PROTECTION PLATES

A. Manufacturers:

1. Scheduled Manufacturer: Ives.
2. Acceptable Manufacturers: Burns, Rockwood.

B. Requirements:

1. Provide protection plates with a minimum of 0.050 inch (1 mm) thick, beveled four edges 
as scheduled. Furnish with sheet metal or wood screws, finished to match plates.

2. Sizes plates 2 inches (51 mm) less width of door on single doors, pairs of doors with a 
mullion, and doors with edge guards. Size plates 1 inch (25 mm) less width of door on 
pairs without a mullion or edge guards.

3. At fire rated doors, provide protection plates over 16 inches high with UL label.

2.16 DOOR STOPS AND HOLDERS

A. Manufacturers:

1. Scheduled Manufacturer: Ives.
2. Acceptable Manufacturers: Burns, Rockwood.

B. Provide door stops at each door leaf:

1. Provide wall stops wherever possible. Provide concave type where lockset has a push 
button of thumbturn.

2. Where a wall stop cannot be used, provide universal floor stops.
3. Where wall or floor stop cannot be used, provide overhead stop.
4. Provide roller bumper where doors open into each other and overhead stop cannot be 

used.

2.17 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND 

GASKETING

A. Manufacturers:

1. Scheduled Manufacturer: Zero International.
2. Acceptable Manufacturers: National Guard, Pemko.

B. Requirements:



New Bus Garage – Washington County C-S 1924

DOOR HARDWARE 087100-17

1. Provide thresholds, weather-stripping, and gasketing systems as specified and per 
architectural details. Match finish of other items. 

2. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door 
assemblies are required, provide door hardware that meets requirements of assemblies 
tested according to UL 1784 and installed in compliance with NFPA 105.

3. Provide door sweeps, seals, astragals, and auto door bottoms only of type where resilient 
or flexible seal strip is easily replaceable and readily available.

4. Size thresholds 1/2 inch (13 mm) high by 5 inches (127 mm) wide by door width unless 
otherwise specified in the hardware sets or detailed in the drawings.

2.18 SILENCERS

A. Manufacturers:

1. Scheduled Manufacturer: Ives.
2. Acceptable Manufacturers: Burns, Rockwood.

B. Requirements:

1. Provide "push-in" type silencers for hollow metal or wood frames. 
2. Provide one silencer per 30 inches (762 mm) of height on each single frame, and two for 

each pair frame. 
3. Omit where gasketing is specified.

2.19 LATCH PROTECTORS

A. Manufacturers:

1. Scheduled Manufacturer: Ives.
2. Acceptable Manufacturers: Burns, Rockwood.

B. Provide stainless steel latch protectors of type required to function with specified lock. 

2.20 FINISHES

A. Finish: BHMA 626/652 (US26D); except:

1. Continuous Hinges: BHMA 628 (US28)
2. Push Plates, Pulls, and Push Bars: BHMA 630 (US32D)
3. Protection Plates: BHMA 630 (US32D)
4. Door Closers: Powder Coat to Match
5. Wall Stops: BHMA 630 (US32D)
6. Latch Protectors: BHMA 630 (US32D)
7. Weatherstripping: Clear Anodized Aluminum
8. Thresholds: Mill Finish Aluminum



New Bus Garage – Washington County C-S 1924

DOOR HARDWARE 087100-18

PART 3 - EXECUTION

3.01 EXAMINATION

A. Prior to installation of hardware, examine doors and frames, with Installer present, for 
compliance with requirements for installation tolerances, labeled fire-rated door assembly 
construction, wall and floor construction, and other conditions affecting performance. Verify 
doors, frames, and walls have been properly reinforced for hardware installation.

B. Field verify existing doors and frames receiving new hardware and existing conditions 
receiving new openings. Verify that new hardware is compatible with existing door and frame 
preparation and existing conditions.

C. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation.

D. Submit a list of deficiencies in writing and proceed with installation only after unsatisfactory 
conditions have been corrected.

3.02 PREPARATION

A. Where on-site modification of doors and frames is required: 

1. Carefully remove existing door hardware and components being reused. Clean, protect, 
tag, and store in accordance with storage and handling requirements specified herein.

2. Field modify and prepare existing doors and frames for new hardware being installed.
3. When modifications are exposed to view, use concealed fasteners, when possible.
4. Prepare hardware locations and reinstall in accordance with installation requirements for 

new door hardware and with:

a. Steel Doors and Frames: For surface applied door hardware, drill and tap doors and 
frames according to ANSI/SDI A250.6.

b. Wood Doors: DHI WDHS.5 "Recommended Hardware Reinforcement Locations for 
Mineral Core Wood Flush Doors."

c. Doors in rated assemblies: NFPA 80 for restrictions on on-site door hardware 
preparation.

3.03 INSTALLATION

A. Mount door hardware units at heights to comply with the following, unless otherwise indicated 
or required to comply with governing regulations.

1. Standard Steel Doors and Frames: ANSI/SDI A250.8.
2. Custom Steel Doors and Frames: HMMA 831.
3. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for 

Wood Flush Doors."

B. Install each hardware item in compliance with manufacturer’s instructions and 
recommendations, using only fasteners provided by manufacturer.

C. Do not install surface mounted items until finishes have been completed on substrate. Protect 
all installed hardware during painting.
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D. Set units level, plumb and true to line and location. Adjust and reinforce attachment substrate 
as necessary for proper installation and operation.

E. Drill and countersink units that are not factory prepared for anchorage fasteners. Space 
fasteners and anchors according to industry standards.

F. Install operating parts so they move freely and smoothly without binding, sticking, or 
excessive clearance.

G. Hinges: Install types and in quantities indicated in door hardware schedule but not fewer than 
quantity recommended by manufacturer for application indicated.

H. Lock Cylinders: 

1. Install construction cores to secure building and areas during construction period.
2. Replace construction cores with permanent cores as indicated in keying section.
3. Furnish permanent cores to Owner for installation.

I. Wiring: Coordinate with Division 26, ELECTRICAL sections for:

1. Conduit, junction boxes and wire pulls.
2. Connections to and from power supplies to electrified hardware.
3. Connections to fire/smoke alarm system and smoke evacuation system.
4. Connection of wire to door position switches and wire runs to central room or area, as 

directed by Architect.
5. Testing and labeling wires with Architect’s opening number.

J. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair 
side of stairway doors from corridors. Mount closers so they are not visible in corridors, 
lobbies and other public spaces unless approved by Architect.

K. Closer/Holders: Mount closer/holders on room side of corridor doors, inside of exterior doors, 
and stair side of stairway doors.

L. Power Supplies: Locate power supplies as indicated or, if not indicated, above accessible 
ceilings or in equipment room, or alternate location as directed by Architect.

M. Thresholds: Set thresholds in full bed of sealant complying with requirements specified in 
Division 07 Section "Joint Sealants."

N. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule. Do not mount floor stops where they may impede traffic or present 
tripping hazard.

O. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.

P. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed.

Q. Door Bottoms and Sweeps: Apply to bottom of door, forming seal with threshold when door is 
closed.
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3.04 FIELD QUALITY CONTROL

A. Engage qualified, independent, Door Hardware Institute (DHI) Certified, Fire Door Assembly 
Inspector (CFDAI) or Architectural Hardware Consultant (AHC) to perform inspections, 
prepare inspection reports, and issue inspection reports.

1. Representative will inspect door hardware and state in each report whether installed work 
complies with or deviates from requirements, including whether door hardware is properly 
installed and adjusted.

2. Representative will inspect fire rated doors and state in report whether installed work 
complies with NFPA 80.

3.05 ADJUSTING

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements.

1. Door Closers: Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction.

B. Occupancy Adjustment: Approximately three to six months after date of Substantial 
Completion, examine and readjust each item of door hardware, including adjusting operating 
forces, as necessary to ensure function of doors and door hardware. 

3.06 CLEANING AND PROTECTION

A. Clean adjacent surfaces soiled by door hardware installation.

B. Clean operating items per manufacturer’s instructions to restore proper function and finish.

C. Provide final protection and maintain conditions that ensure door hardware is without damage 
or deterioration at time of Substantial Completion.

3.07 DOOR HARDWARE SCHEDULE

A. The intent of the hardware specification is to specify the hardware for interior and exterior 
doors, and to establish a type, continuity, and standard of quality. However, it is the door 
hardware supplier’s responsibility to thoroughly review existing conditions, schedules, 
specifications, drawings, and other Contract Documents to verify the suitability of the 
hardware specified.

B. Discrepancies, conflicting hardware, and missing items are to be brought to the attention of 
the architect with corrections made prior to the bidding process. Omitted items not included in 
a hardware set should be scheduled with the appropriate additional hardware required for 
proper application.

C. Hardware items are referenced in the following hardware schedule. Refer to the above-
specifications for special features, options, cylinders/keying, and other requirements.

D. Hardware Sets:
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Hardware Set No. 01

Each to have:

1 EA CONT. HINGE 224HD EPT 628 IVE

1 EA POWER TRANSFER EPT10 CON 689 VON

1 EA EU MORTISE LOCK L9092TEU LATA RX DPS CON 12/24 VDC 626 SCH

1 EA FSIC CORE 23-030 EV29 T 626 SCH

1 EA LOCK GUARD LG10 630 IVE

1 EA SURFACE CLOSER 4050A SCUSH ST-5007 689 LCN

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE

1 EA RAIN DRIP 142AA AA ZER

1 SET GASKETING 429AA-S AA ZER

1 EA THRESHOLD 65A-223 A ZER

1 EA WIRE HARNESS CON-AS REQ'D P SCH

1 EA WIRE HARNESS CON-6W SCH

1 EA CONTROLLER CTE-MTB15-485-B B SCE

1 EA POWER SUPPLY PS902 120/240 VAC LGR SCE
DOORS REQUIRE SPECIAL 3/8 INCH UNDERCUT FOR ADA TYPE THRESHOLD.
DESCRIPTION OF OPERATION;
PRESENTING VALID CREDENTIAL TO READER WILL RELEASE LEVER TRIM FOR ACCESS.
REQUEST TO EXIT AND DOOR POSITION SWITCHES ARE FOR USE BY ACCESS CONTROL 
SYSTEM.
EMERGENCY ACCESS BY MECHANICAL KEY OVERRIDE.

Hardware Set No. 02

Each to have:

1 EA CONT. HINGE 224HD EPT 628 IVE

1 EA POWER TRANSFER EPT10 CON 689 VON

1 EA EU MORTISE LOCK L9092TEU LATA RX DPS CON 12/24 VDC 626 SCH

1 EA FSIC CORE 23-030 EV29 T 626 SCH

1 EA LOCK GUARD LG10 630 IVE

1 EA SURFACE CLOSER 4050A SHCUSH ST-5007 689 LCN

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE

1 EA RAIN DRIP 142AA AA ZER

1 SET GASKETING 429AA-S AA ZER

1 EA THRESHOLD 65A-V3-223 A ZER

1 EA WIRE HARNESS CON-AS REQ'D P SCH

1 EA WIRE HARNESS CON-6W SCH

1 EA CONTROLLER CTE-MTB15-485-B B SCE

1 EA POWER SUPPLY PS902 120/240 VAC LGR SCE
DOORS REQUIRE SPECIAL 3/8 INCH UNDERCUT FOR ADA TYPE THRESHOLD.
DESCRIPTION OF OPERATION;
PRESENTING VALID CREDENTIAL TO READER WILL RELEASE LEVER TRIM FOR ACCESS.
REQUEST TO EXIT AND DOOR POSITION SWITCHES ARE FOR USE BY ACCESS CONTROL 
SYSTEM.
EMERGENCY ACCESS BY MECHANICAL KEY OVERRIDE.
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Hardware Set No. 03

Each to have:

1 EA CONT. HINGE 224HD 628 IVE

1 EA STOREROOM W/DB L9480L LLL LONA 09-544 L283-150 626 SCH

1 EA LOCK GUARD LG10 630 IVE

1 EA SURFACE CLOSER 4050A SHCUSH ST-5007 689 LCN

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE

1 EA RAIN DRIP 142AA AA ZER

1 SET GASKETING 429AA-S AA ZER

1 EA THRESHOLD 65A-V3-223 A ZER
DOORS REQUIRE SPECIAL 3/8 INCH UNDERCUT FOR ADA TYPE THRESHOLD.

Hardware Set No. 04

Each to have:

1 EA CONT. HINGE 224HD 628 IVE

1 EA STOREROOM W/DB L9480T LONA 09-544 626 SCH

1 EA FSIC CORE 23-030 EV29 T 626 SCH

1 EA LOCK GUARD LG10 630 IVE

1 EA SURFACE CLOSER 4050A SHCUSH ST-5007 689 LCN

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE

1 EA RAIN DRIP 142AA AA ZER

1 SET GASKETING 429AA-S AA ZER

1 EA THRESHOLD 65A-V3-223 A ZER
DOORS REQUIRE SPECIAL 3/8 INCH UNDERCUT FOR ADA TYPE THRESHOLD.

Hardware Set No. 05

Each to have:

3 EA HINGE 5BB1 5 X 4.5 652 IVE

1 EA STOREROOM LOCK ND80TD LON 626 SCH

1 EA FSIC CORE 23-030 EV29 T 626 SCH

1 EA WALL STOP WS406/407CVX 630 IVE

Hardware Set No. 06

Each to have:

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE

1 EA ENTRANCE/OFFICE LOCK ND50TD LON 626 SCH

1 EA FSIC CORE 23-030 EV29 T 626 SCH

1 EA WALL STOP WS406/407CCV 630 IVE

Hardware Set No. 07

For use on mark/door #(s):
Each to have:

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE

1 EA STOREROOM LOCK ND80TD LON 626 SCH

1 EA FSIC CORE 23-030 EV29 T 626 SCH

1 EA OH STOP & HOLDER 90F 689 GLY
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Hardware Set No. 08

For use on mark/door #(s):
Each to have:

3 EA HINGE 5BB1 4.5 X 4.5 652 IVE

1 EA PRIVACY LOCK ND40S LON 626 SCH

1 EA WALL STOP WS406/407CCV 630 IVE

Hardware Set No. 09

For use on mark/door #(s):
Each to have:

3 EA HINGE 5BB1HW 4.5 X 4.5 652 IVE

1 EA PUSH PLATE 8200 8" X 16" 630 IVE

1 EA PULL PLATE 8305 10" 4" X 16" F 630 IVE

1 EA SURFACE CLOSER 4050A REG ARM 689 LCN

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE

1 EA WALL STOP WS406/407CVX 630 IVE

Hardware Set No. 10

For use on mark/door #(s):
Each to have:

3 EA HINGE 5BB1HW 4.5 X 4.5 652 IVE

1 EA PASSAGE SET ND10S LON 626 SCH

1 EA SURFACE CLOSER 4050A REG ARM 689 LCN

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE

1 EA WALL STOP WS406/407CVX 630 IVE

1 EA GASKETING 188FSBK PSA BK ZER

1 EA DOOR BOTTOM 355AA AA ZER
DOORS REQUIRE SPECIAL 3/8 INCH UNDERCUT FOR ADA TYPE THRESHOLD.

Hardware Set No. 11

For use on mark/door #(s):
Each to have:

3 EA HINGE 5BB1HW 4.5 X 4.5 652 IVE

1 EA STOREROOM LOCK ND80TD LON 626 SCH

1 EA FSIC CORE 23-030 EV29 T 626 SCH

1 EA SURFACE CLOSER 4050A REG ARM 689 LCN

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE

1 EA WALL STOP WS406/407CVX 630 IVE

1 EA GASKETING 188FSBK PSA BK ZER

Hardware Set No. MISC

Each to have:

1 EA MULTITECH READER MT20W USB BLK SCE

100 EA CREDENTIAL 9651 BLK SCE

20 EA CONST CREDENTIAL 9651T BLK SCE

 END OF SECTION 
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SECTION 08 80 00 - GLAZING

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes:

1. Glass for doors and transaction windows.
2. Glazing sealants and accessories.

1.2 DEFINITIONS

A. Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as 
defined in referenced glazing publications.

B. Glass Thicknesses: Indicated by thickness designations in millimeters according to 
ASTM C 1036.

C. IBC: International Building Code.

D. Interspace: Space between lites of an insulating-glass unit.

E. KBC: Kentucky Building Code.

1.3 COORDINATION

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum 
edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Glass Samples: For each type of glass product other than clear monolithic vision glass; 
12 inches square.

C. Glazing Schedule: List glass types and thicknesses for each size opening and location. 
Use same designations indicated on Drawings.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For manufacturers of insulating-glass units with sputter-coated, low-
E coatings.
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B. Product Certificates: For glass.

C. Product Test Reports: For insulating glass and glazing sealants, for tests performed by 
a qualified testing agency.

D. Sample Warranties: For special warranties.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications for Insulating-Glass Units with Sputter-Coated, Low-E 
Coatings: A qualified insulating-glass manufacturer who is approved and certified by 
coated-glass manufacturer.

B. Glass Testing Agency Qualifications: A qualified independent testing agency accredited 
according to the NFRC CAP 1 Certification Agency Program.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect glazing materials according to manufacturer's written instructions. Prevent 
damage to glass and glazing materials from condensation, temperature changes, direct 
exposure to sun, or other causes.

1.8 FIELD CONDITIONS

A. Environmental Limitations: Do not proceed with glazing when ambient and substrate 
temperature conditions are outside limits permitted by glazing material manufacturers 
and when glazing channel substrates are wet from rain, frost, condensation, or other 
causes.

1.9 WARRANTY

A. Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer agrees to 
replace coated-glass units that deteriorate within specified warranty period. Deterioration 
of coated glass is defined as defects developed from normal use that are not attributed 
to glass breakage or to maintaining and cleaning coated glass contrary to manufacturer's 
written instructions. Defects include peeling, cracking, and other indications of 
deterioration in coating.

1. Warranty Period: 10 years from date of Substantial Completion.

B. Manufacturer's Special Warranty for Insulating Glass: Manufacturer agrees to replace 
insulating-glass units that deteriorate within specified warranty period. Deterioration of 
insulating glass is defined as failure of hermetic seal under normal use that is not 
attributed to glass breakage or to maintaining and cleaning insulating glass contrary to 
manufacturer's written instructions. Evidence of failure is the obstruction of vision by 
dust, moisture, or film on interior surfaces of glass.

1. Warranty Period: 10 years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Subject to compliance with requirements, provide products by one of the following 
manufacturers, or an approved equivalent.

1. Guardian Industries Corp.
2. Oldcastle BuildingEnvelope™.
3. Pilkington.
4. PPG Industries, Inc.

B. Source Limitations for Glass: Obtain from single source from single manufacturer for 
each glass type.

1. Obtain tinted glass from single source from single manufacturer.
2. Obtain reflective-coated glass from single source from single manufacturer.

C. Source Limitations for Glazing Accessories: Obtain from single source from single 
manufacturer for each product and installation method.

2.2 PERFORMANCE REQUIREMENTS

A. General: Installed glazing systems shall withstand normal thermal movement and wind 
and impact loads (where applicable) without failure, including loss or glass breakage 
attributable to the following: defective manufacture, fabrication, or installation; failure of 
sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; 
or other defects in construction.

B. Structural Performance: Glazing shall withstand the following design loads within limits 
and under conditions indicated determined according to the KBC and ASTM E 1300.

1. Design Wind Pressures: As indicated on Drawings.

a. Wind Design Data: As indicated on Drawings.

C. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 
16 CFR 1201, Category II.

D. Thermal and Optical Performance Properties: Provide glass with performance properties 
specified, as indicated in manufacturer's published test data, based on procedures 
indicated below:

1. For monolithic-glass lites, properties are based on units with lites 6 mm thick.
2. For insulating-glass units, properties are based on units of thickness indicated for 

overall unit and for each lite.
3. U-Factors: Center-of-glazing values, according to NFRC 100 and based on LBL's 

WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F.
4. Solar Heat-Gain Coefficient and Visible Transmittance: Center-of-glazing values, 

according to NFRC 200 and based on LBL's WINDOW 5.2 computer program.

http://www.specagent.com/LookUp/?ulid=9297&mf=04&src=wd
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5. Visible Reflectance: Center-of-glazing values, according to NFRC 300.

2.3 GLASS PRODUCTS, GENERAL

A. Glazing Publications: Comply with published recommendations of glass product 
manufacturers and organizations below unless more stringent requirements are 
indicated. See these publications for glazing terms not otherwise defined in this Section 
or in referenced standards.

1. GANA Publications: "Glazing Manual."
2. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American Glazing 

Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use."

B. Provide glass and/or glazing products in compliance with the Kentucky Building Code, 
whether indicated in the specified products or not.

C. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing 
with certification label complying with the Kentucky Building Code. Label shall indicate 
manufacturer's name, type of glass, thickness, and safety glazing standard with which 
glass complies.

D. Insulating-Glass Certification Program: Permanently marked either on spacers or on at 
least one component lite of units with appropriate certification label of IgCC.

E. Thickness: Where glass thickness is indicated, it is a minimum.

F. Strength: Where annealed float glass is indicated, provide annealed float glass, heat-
strengthened float glass, or fully tempered float glass as needed to comply with 
"Performance Requirements" Article. Where heat-strengthened float glass is indicated, 
provide heat-strengthened float glass or fully tempered float glass as needed to comply 
with "Performance Requirements" Article. Where fully tempered float glass is indicated, 
provide fully tempered float glass.

2.4 GLASS PRODUCTS

A. Clear Annealed Float Glass: ASTM C 1036, Type I, Class 1 (clear), Quality-Q3.

B. Tinted Annealed Float Glass: ASTM C 1036, Type I, Class 2 (tinted), Quality-Q3.

C. Fully Tempered Float Glass: ASTM C 1048, Kind FT (fully tempered), Condition A 
(uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as 
indicated, Quality-Q3.

2.5 INSULATING GLASS

A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass 
separated by a dehydrated interspace, qualified according to ASTM E 2190.
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1. Sealing System: Dual seal, with manufacturer's standard primary and secondary 
sealants.

2. Spacer: Manufacturer's standard spacer material and construction.
3. Desiccant: Molecular sieve or silica gel, or a blend of both.

2.6 GLAZING SEALANTS

A. General:

1. Compatibility: Compatible with one another and with other materials they contact, 
including glass products, seals of insulating-glass units, and glazing channel 
substrates, under conditions of service and application, as demonstrated by 
sealant manufacturer based on testing and field experience.

2. Suitability: Comply with sealant and glass manufacturers' written instructions for 
selecting glazing sealants suitable for applications indicated and for conditions 
existing at time of installation.

3. Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer's 
full range.

2.7 GLAZING TAPES

A. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids 
elastomeric tape; nonstaining and nonmigrating in contact with nonporous surfaces; with 
or without spacer rod as recommended in writing by tape and glass manufacturers for 
application indicated; and complying with ASTM C 1281 and AAMA 800 for products 
indicated below:

1. AAMA 804.3 tape, where indicated.
2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 

pressure.
3. AAMA 807.3 tape, for glazing applications in which tape is not subject to 

continuous pressure.

2.8 MISCELLANEOUS GLAZING MATERIALS

A. General: Provide products of material, size, and shape complying with referenced 
glazing standard, with requirements of manufacturers of glass and other glazing 
materials for application indicated, and with a proven record of compatibility with surfaces 
contacted in installation.

B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket 
manufacturer.

C. Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, 
plus or minus 5.

D. Spacers: Elastomeric blocks or continuous extrusions of hardness required by glass 
manufacturer to maintain glass lites in place for installation indicated.
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E. Edge Blocks: Elastomeric material of hardness needed to limit glass lateral movement 
(side walking).

2.9 FABRICATION OF GLAZING UNITS

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge 
and face clearances, edge and surface conditions, and bite complying with written 
instructions of product manufacturer and referenced glazing publications, to comply with 
system performance requirements.

1. Allow for thermal movements from ambient and surface temperature changes 
acting on glass framing members and glazing components.

a. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with 
the following:

1. Manufacturing and installation tolerances, including those for size, squareness, 
and offsets at corners.

2. Presence and functioning of weep systems.
3. Minimum required face and edge clearances.
4. Effective sealing between joints of glass-framing members.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before 
glazing. Remove coatings not firmly bonded to substrates.

B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as 
needed so that exterior and interior surfaces are readily identifiable. Do not use materials 
that leave visible marks in the completed Work.

3.3 GLAZING, GENERAL

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, 
and other glazing materials, unless more stringent requirements are indicated, including 
those in referenced glazing publications.

B. Protect glass edges from damage during handling and installation. Remove damaged 
glass from Project site and legally dispose of off Project site. Damaged glass includes 
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glass with edge damage or other imperfections that, when installed, could weaken glass, 
impair performance, or impair appearance.

C. Apply primers to joint surfaces where required for adhesion of sealants, as determined 
by preconstruction testing.

D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer. Set blocks in thin course 
of compatible sealant suitable for heel bead.

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.

F. Provide spacers for glass lites where length plus width is larger than 50 inches.

1. Locate spacers directly opposite each other on both inside and outside faces of 
glass. Install correct size and spacing to preserve required face clearances, unless 
gaskets and glazing tapes are used that have demonstrated ability to maintain 
required face clearances and to comply with system performance requirements.

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to 
sealant width. With glazing tape, use thickness slightly less than final compressed 
thickness of tape.

G. Provide edge blocking where indicated or needed to prevent glass lites from moving 
sideways in glazing channel, as recommended in writing by glass manufacturer and 
according to requirements in referenced glazing publications.

H. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

I. Set glass lites with proper orientation so that coatings face exterior or interior as 
specified.

3.4 TAPE GLAZING

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges 
are flush with or protrude slightly above sightline of stops.

B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch 
tapes to make them fit opening.

C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. 
Cover horizontal framing joints by applying tapes to jambs, then to heads and sills.

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not 
lapped. Seal joints in tapes with compatible sealant approved by tape manufacturer.

E. Do not remove release paper from tape until right before each glazing unit is installed.

F. Apply heel bead of elastomeric sealant.

G. Center glass lites in openings on setting blocks, and press firmly against tape by inserting 
dense compression gaskets formed and installed to lock in place against faces of 



New Bus Garage – Washington County C-S 1924

GLAZING 08 80 00 - 8

removable stops. Start gasket applications at corners and work toward centers of 
openings.

H. Apply cap bead of elastomeric sealant over exposed edge of tape.

3.5 GASKET GLAZING (DRY)

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit 
openings exactly, with allowance for stretch during installation.

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in 
place with joints miter cut and bonded together at corners.

C. Installation with Drive-in Wedge Gaskets: Center glass lites in openings on setting 
blocks, and press firmly against soft compression gasket by inserting dense compression 
gaskets formed and installed to lock in place against faces of removable stops. Start 
gasket applications at corners and work toward centers of openings. Compress gaskets 
to produce a weathertight seal without developing bending stresses in glass. Seal gasket 
joints with sealant recommended by gasket manufacturer.

D. Installation with Pressure-Glazing Stops: Center glass lites in openings on setting blocks, 
and press firmly against soft compression gasket. Install dense compression gaskets 
and pressure-glazing stops, applying pressure uniformly to compression gaskets. 
Compress gaskets to produce a weathertight seal without developing bending stresses 
in glass. Seal gasket joints with sealant recommended by gasket manufacturer.

E. Install gaskets so they protrude past face of glazing stops.

3.6 CLEANING AND PROTECTION

A. Immediately after installation remove nonpermanent labels and clean surfaces.

B. Protect glass from contact with contaminating substances resulting from construction 
operations. Examine glass surfaces adjacent to or below exterior concrete and other 
masonry surfaces at frequent intervals during construction, but not less than once a 
month, for buildup of dirt, scum, alkaline deposits, or stains.

1. If, despite such protection, contaminating substances do come into contact with 
glass, remove substances immediately as recommended in writing by glass 
manufacturer. Remove and replace glass that cannot be cleaned without damage 
to coatings.

C. Remove and replace glass that is damaged during construction period.

D. Wash glass on both exposed surfaces not more than four days before date scheduled 
for inspections that establish date of Substantial Completion. Wash glass as 
recommended in writing by glass manufacturer.
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3.7 INSULATING GLASS SCHEDULE

A. Glass Type Type IG1: Low-E-coated, clear insulating glass.

1. Basis-of-Design Product: ‘Solarban 60” as manufactured by PPG.
2. Overall Unit Thickness:  1 inch.
3. Minimum Thickness of Each Glass Lite:  6 mm.
4. Outdoor Lite:  Fully tempered float glass.
5. Interspace Content:  Argon.
6. Indoor Lite:  Fully tempered float glass.
7. Low-E Coating:  Sputter on second surface.
8. Winter Nighttime U-Factor: 0.29 maximum.
9. Visible Light Transmittance: 70 percent minimum.
10. Solar Heat Gain Coefficient: 0.38 maximum.
11. Safety glazing required.

B. END OF SECTION 08 80 00
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SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Non-load-bearing steel framing systems for interior gypsum board assemblies.
2. Suspension systems for interior gypsum ceilings, soffits, and grid systems.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 FRAMING SYSTEMS

A. Framing Members, General: Comply with ASTM C 754 for conditions indicated.

1. Steel Sheet Components: Comply with ASTM C 645 requirements for metal unless 
otherwise indicated.

2. Protective Coating:  ASTM A 653/A 653M, G60, hot-dip galvanized unless 
otherwise indicated.

B. Studs and Runners: ASTM C 645.

1. Steel Studs and Runners:

a. Minimum Base-Metal Thickness:  0.033 inch.
b. Depth:  As indicated on Drawings.

C. Slip-Type Head Joints: Where indicated, provide one of the following:

1. Single Long-Leg Runner System: ASTM C 645 top runner with 2-inch-deep 
flanges in thickness not less than indicated for studs, installed with studs friction fit 
into top runner and with continuous bridging located within 12 inches of the top of 
studs to provide lateral bracing.

2. Double-Runner System: ASTM C 645 top runners, inside runner with 2-inch-deep 
flanges in thickness not less than indicated for studs and fastened to studs, and 
outer runner sized to friction fit inside runner.

3. Deflection Track: Steel sheet top runner manufactured to prevent cracking of 
finishes applied to interior partition framing resulting from deflection of structure 
above; in thickness not less than indicated for studs and in width to accommodate 
depth of studs.
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D. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width 
indicated.

1. Minimum Base-Metal Thickness:  0.033 inch.

E. Cold-Rolled Channel Bridging: Steel, 0.053-inch minimum base-metal thickness, with 
minimum 1/2-inch-wide flanges.

1. Depth:  1-1/2 inches.
2. Clip Angle: Not less than 1-1/2 by 1-1/2 inches, 0.068-inch-thick, galvanized steel.

F. Hat-Shaped, Rigid Furring Channels: ASTM C 645.

1. Minimum Base-Metal Thickness:  0.033 inch.
2. Depth:  7/8 inch, unless noted otherwise.

G. Cold-Rolled Furring Channels: 0.053-inch uncoated-steel thickness, with minimum 1/2-
inch-wide flanges.

1. Depth:  3/4 inch.
2. Furring Brackets: Adjustable, corrugated-edge type of steel sheet with minimum 

uncoated-steel thickness of 0.033 inch.
3. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch-

diameter wire, or double strand of 0.048-inch-diameter wire.

H. Z-Shaped Furring: With slotted or non-slotted web, face flange of 1-1/4 inches, wall 
attachment flange of 7/8 inch, minimum uncoated-metal thickness of 0.018 inch, and 
depth required to fit insulation thickness indicated.

2.2 SUSPENSION SYSTEMS

A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter 
wire, or double strand of 0.048-inch-diameter wire.

B. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in 
diameter.

C. Flat Hangers: Steel sheet, 1 by 3/16 inch by length indicated.

D. Carrying Channels: Cold-rolled, commercial-steel sheet with a base-metal thickness of 
0.053 inch and minimum 1/2-inch-wide flanges.

1. Depth:  1-1/2 inches.

E. Furring Channels (Furring Members):

1. Cold-Rolled Channels: 0.053-inch uncoated-steel thickness, with minimum 1/2-
inch-wide flanges, 3/4 inch deep.

2. Steel Studs and Runners: ASTM C 645.
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a. Minimum Base-Metal Thickness:  0.033 inch.
b. Depth:  As indicated on Drawings.

3. Hat-Shaped, Rigid Furring Channels: ASTM C 645, 7/8 inch deep.

a. Minimum Base-Metal Thickness:  0.033 inch.

F. Grid Suspension System for Gypsum Board Ceilings: ASTM C 645, direct-hung system 
composed of main beams and cross-furring members that interlock.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Armstrong World Industries, Inc.; Drywall Grid Systems.
b. Chicago Metallic Corporation; Drywall Grid System.
c. USG Corporation; Drywall Suspension System.

2.3 AUXILIARY MATERIALS

A. General: Provide auxiliary materials that comply with referenced installation standards.

1. Fasteners for Metal Framing: Of type, material, size, corrosion resistance, holding 
power, and other properties required to fasten steel members to substrates.

B. Isolation Strip at Exterior Walls: Provide one of the following:

1. Asphalt-Saturated Organic Felt: ASTM D 226, Type I (No. 15 asphalt felt), 
nonperforated.

2. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener 
penetration without foam displacement, 1/8 inch thick, in width to suit steel stud 
size.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded hollow-metal 
frames, cast-in anchors, and structural framing, for compliance with requirements and 
other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Suspended Assemblies: Coordinate installation of suspension systems with installation 
of overhead structure to ensure that inserts and other provisions for anchorages to 
building structure have been installed to receive hangers at spacing required to support 
the Work and that hangers will develop their full strength.

http://www.specagent.com/LookUp/?ulid=228&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814688&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814689&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814690&mf=04&&mf=04&src=wd
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1. Furnish concrete inserts and other devices indicated to other trades for installation 
in advance of time needed for coordination and construction.

3.3 INSTALLATION, GENERAL

A. Installation Standard: ASTM C 754.

1. Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that 
apply to framing installation.

B. Install supplementary framing, and blocking to support fixtures, equipment services, 
heavy trim, grab bars, toilet accessories, furnishings, wall-mounted TV brackets or 
similar construction.  See Drawings for all locations.

C. Install bracing at terminations in assemblies.

D. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members. Frame both sides of joints independently.

3.4 INSTALLING FRAMED ASSEMBLIES

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types.

1. Single-Layer Application:  16 inches o.c. unless otherwise indicated.
2. Tile Backing Panels:  16 inches o.c. unless otherwise indicated.

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at 
exterior walls, install isolation strip between studs and exterior wall.

C. Install studs so flanges within framing system point in same direction.

D. Install tracks (runners) at floors and overhead supports. Extend framing full height to 
structural supports or substrates above suspended ceilings except where partitions are 
indicated to terminate at suspended ceilings. Continue framing around ducts penetrating 
partitions above ceiling.

1. Slip-Type Head Joints: Where framing extends to overhead structural supports, 
install to produce joints at tops of framing systems that prevent axial loading of 
finished assemblies.

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; 
install runner track section (for cripple studs) at head and secure to jamb studs.

a. Install two studs at each jamb unless otherwise indicated.
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-

inch clearance from jamb stud to allow for installation of control joint in 
finished assembly.

c. Extend jamb studs through suspended ceilings and attach to underside of 
overhead structure.
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3. Other Framed Openings: Frame openings other than door openings the same as 
required for door openings unless otherwise indicated. Install framing below sills 
of openings to match framing required above door heads.

E. Direct Furring:

1. Screw to wood framing.
2. Attach to concrete or masonry with stub nails, screws designed for masonry 

attachment, or powder-driven fasteners spaced 24 inches o.c.

F. Installation Tolerance: Install each framing member so fastening surfaces vary not more 
than 1/8 inch from the plane formed by faces of adjacent framing.

3.5 INSTALLING SUSPENSION SYSTEMS

A. Install suspension system components according to spacings indicated, but not greater 
than spacings required by referenced installation standards for assembly types.

1. Hangers:  48 inches o.c.
2. Carrying Channels (Main Runners):  48 inches o.c.
3. Furring Channels (Furring Members):  16 inches o.c.

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement.

C. Suspend hangers from building structure as follows:

1. Install hangers plumb and free from contact with insulation or other objects within 
ceiling plenum that are not part of supporting structural or suspension system.

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective 
means.

2. Where width of ducts and other construction within ceiling plenum produces 
hanger spacings that interfere with locations of hangers required to support 
standard suspension system members, install supplemental suspension members 
and hangers in the form of trapezes or equivalent devices.

a. Size supplemental suspension members and hangers to support ceiling 
loads within performance limits established by referenced installation 
standards.

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to 
inserts, eye screws, or other devices and fasteners that are secure and appropriate 
for substrate, and in a manner that will not cause hangers to deteriorate or 
otherwise fail.

4. Flat Hangers: Secure to structure, including intermediate framing members, by 
attaching to inserts, eye screws, or other devices and fasteners that are secure 
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and appropriate for structure and hanger, and in a manner that will not cause 
hangers to deteriorate or otherwise fail.

5. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger 
inserts that extend through forms.

6. Do not connect or suspend steel framing from ducts, pipes, or conduit.

D. Seismic Bracing: Sway-brace suspension systems with hangers used for support.

E. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension 
systems meet vertical surfaces. Mechanically join main beam and cross-furring members 
to each other and butt-cut to fit into wall track.

F. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 
feet measured lengthwise on each member that will receive finishes and transversely 
between parallel members that will receive finishes.

END OF SECTION 09 22 16
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SECTION 09 29 00 - GYPSUM BOARD

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Interior gypsum board.
2. Sound attenuation blankets.
3. Accessories.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 DELIVERY, STORAGE AND HANDLING

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage. 
Stack panels flat and supported on risers on a flat platform to prevent sagging.

1.4 FIELD CONDITIONS

A. Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent.

B. Do not install paper-faced gypsum panels until installation areas are enclosed and 
conditioned.

C. Do not install panels that are wet, those that are moisture damaged, and those that are 
mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited 
to, discoloration, sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

2.1 GYPSUM BOARD, GENERAL

A. Size: Provide maximum lengths and widths available that will minimize joints in each 
area and that correspond with support system indicated.
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2.2 INTERIOR GYPSUM BOARD

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following, or comparable products by a nationally recognized manufacturer:

1. American Gypsum.
2. CertainTeed Corp.
3. Georgia-Pacific Gypsum LLC.
4. Lafarge North America Inc.
5. National Gypsum Company.
6. PABCO Gypsum.
7. Temple-Inland.
8. USG Corporation.

B. Gypsum Board, Type X: ASTM C 1396/C 1396M.

1. Thickness: 5/8 inch.
2. Long Edges:  Tapered and featured (rounded or beveled) for prefilling.

C. Moisture- and Mold-Resistant Gypsum Board: ASTM C 1396/C 1396M. With moisture- 
and mold-resistant core and paper surfaces.

1. Core:  5/8 inch, Type X.
2. Long Edges: Tapered.
3. Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274.

2.3 TRIM ACCESSORIES

A. Interior Trim: ASTM C 1047.

1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc.
2. Shapes:

a. Cornerbead.
b. LC-Bead: J-shaped; exposed long flange receives joint compound.
c. Expansion (control) joint.

2.4 JOINT TREATMENT MATERIALS

A. General: Comply with ASTM C 475/C 475M.

B. Joint Tape:

1. Interior Gypsum Board: Paper.

C. Joint Compound for Interior Gypsum Board: For each coat use formulation that is 
compatible with other compounds applied on previous or for successive coats.

http://www.specagent.com/LookUp/?ulid=249&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456792435&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456792437&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456792438&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456792439&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456792440&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456792441&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456792443&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456792444&mf=&src=wd
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1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface 
areas, use setting-type taping compound.

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, 
and trim flanges, use setting-type taping compound.

3. Fill Coat: For second coat, use setting-type, sandable topping compound.
4. Finish Coat: For third coat, use setting-type, sandable topping compound.

2.5 AUXILIARY MATERIALS

A. General: Provide auxiliary materials that comply with referenced installation standards 
and manufacturer's written recommendations.

B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering 
gypsum panels to continuous substrate.

1. Laminating adhesive shall have a VOC content of 50 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24).

C. Steel Drill Screws: ASTM C 1002, unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members 
from 0.033 to 0.112 inch thick.

2. For fastening cementitious backer units, use screws of type and size 
recommended by panel manufacturer.

D. Unfaced Sound Attenuation Blankets (Acoustic Batt Insulation): ASTM C 665, Type I 
(blankets without membrane facing) produced by combining thermosetting resins with 
mineral fibers manufactured from slag wool or rock wool, with maximum flame-spread 
and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing 
ASTM E 136 for combustion characteristics.

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of 
assembly.

E. Faced Sound Attenuation Blankets (Faced Acoustic Batt Insulation): Slag wool or rock 
wool-fiber blanket, polypropylene-scrim-kraft faced: ASTM C 665, Type II (nonreflective 
faced), Class A (faced surface with maximum flame-spread and smoke-developed 
indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion 
characteristics); Category 1 (membrane is a vapor barrier).

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates including welded hollow-metal frames and framing, with 
Installer present, for compliance with requirements and other conditions affecting 
performance.
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B. Examine panels before installation. Reject panels that are wet, moisture damaged, and 
mold damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 APPLYING AND FINISHING PANELS, GENERAL

A. Comply with ASTM C 840.

B. Install ceiling panels across framing to minimize the number of abutting end joints and 
to avoid abutting end joints in central area of each ceiling. Stagger abutting end joints of 
adjacent panels not less than one framing member.

C. Install panels with face side out. Butt panels together for a light contact at edges and 
ends with not more than 1/16 inch of open space between panels. Do not force into 
place.

D. Locate edge and end joints over supports, except in ceiling applications where 
intermediate supports or gypsum board back-blocking is provided behind end joints. Do 
not place tapered edges against cut edges or ends. Stagger vertical joints on opposite 
sides of partitions. Do not make joints other than control joints at corners of framed 
openings.

E. Form control and expansion joints with space between edges of adjoining gypsum 
panels.

F. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments, except floors. Provide ¼ to ½ inch-wide spaces at these locations and trim 
edges with edge trim where edges of panels are exposed. Seal joints between edges 
and abutting structural surfaces with acoustical sealant.

G. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is 
attached to open (unsupported) edges of stud flanges first.

H. Install sound attenuation blankets before installing gypsum panels unless blankets are 
readily installed after panels have been installed on one side.

1. Install unfaced blankets where gypsum panels will conceal blankets.
2. Install faced blankets where gypsum panels will not conceal blankets.
3. For metal-framed wall cavities where cavity heights exceed 96 inches, support 

unfaced blankets mechanically and support faced blankets by taping flanges of 
insulation to flanges of metal studs.

3.3 APPLYING INTERIOR GYPSUM BOARD

A. Install interior gypsum board in the following locations:

1. Type X:  Horizontal and vertical surfaces unless otherwise indicated.
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2. Moisture- and Mold-Resistant Type:  Horizontal and vertical surfaces of toilet 
rooms and shower rooms.

B. Single-Layer Application:

1. On ceilings, apply gypsum panels before wall/partition board application to 
greatest extent possible and at right angles to framing unless otherwise indicated.

2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless 
otherwise indicated or required by fire-resistance-rated assembly, and minimize 
end joints.

a. Stagger abutting end joints not less than one framing member in alternate 
courses of panels.

b. At stairwells and other high walls, install panels horizontally unless otherwise 
indicated or required by fire-resistance-rated assembly.

3. Fastening Methods: Apply gypsum panels to supports with steel drill screws.

C. Laminating to Substrate: Where gypsum panels are indicated as directly adhered to a 
substrate (other than studs, joists, furring members, or base layer of gypsum board), 
comply with gypsum board manufacturer's written recommendations and temporarily 
brace or fasten gypsum panels until fastening adhesive has set.

3.4 INSTALLING TRIM ACCESSORIES

A. General: For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels. Otherwise, attach trim according to manufacturer's written 
instructions.

B. Control Joints: Install control joints according to ASTM C 840 and in specific locations 
approved by Architect for visual effect.

C. Interior Trim: Install in the following locations:

1. Cornerbead: Use at outside corners unless otherwise indicated.
2. LC-Bead: Use at exposed panel edges.

3.5 FINISHING GYPSUM BOARD

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, 
penetrations, fastener heads, surface defects, and elsewhere as required to prepare 
gypsum board surfaces for decoration. Promptly remove residual joint compound from 
adjacent surfaces.

B. Prefill open joints, rounded or beveled edges, and damaged surface areas.

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated 
as not intended to receive tape.
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D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 
ASTM C 840:

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.
2. Level 4:  At panel surfaces that will be exposed to view unless otherwise indicated.

a. Primer and its application to surfaces are specified in Section 099123 
"Interior Painting."

3.6 PROTECTION

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and 
other non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged 
during drywall application.

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period.

C. Remove and replace panels that are wet, moisture damaged, and mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited 
to, discoloration, sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

END OF SECTION 09 29 00
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SECTION 09 51 13 - ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes acoustical panels and exposed suspension systems for ceilings.

B. Products furnished, but not installed under this Section, include anchors, clips, and other 
ceiling attachment devices to be cast in concrete.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following 
items are shown and coordinated with each other, using input from installers of the items 
involved:

1. Suspended ceiling components.
2. Structural members to which suspension systems will be attached.
3. Size and location of initial access modules for acoustical panels.
4. Items penetrating finished ceiling including the following:

a. Lighting fixtures.
b. Air outlets and inlets.
c. Speakers.
d. Access panels.

5. Perimeter moldings.

B. Qualification Data: For testing agency.

C. Product Test Reports: For each acoustical panel ceiling, for tests performed by a 
qualified testing agency.

D. Evaluation Reports: For each acoustical panel ceiling suspension system and anchor 
and fastener type, from ICC-ES.

E. Field quality-control reports.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance Data: For finishes to include in maintenance manuals.
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1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents.

1. Acoustical Ceiling Panels: Full-size panels equal to 2 percent of quantity installed.
2. Suspension-System Components: Quantity of each exposed component equal to 

2 percent of quantity installed.

1.6 QUALITY ASSURANCE

A. Testing Agency Qualifications: Qualified according to NVLAP for testing indicated.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver acoustical panels, suspension-system components, and accessories to Project 
site in original, unopened packages and store them in a fully enclosed, conditioned space 
where they will be protected against damage from moisture, humidity, temperature 
extremes, direct sunlight, surface contamination, and other causes.

B. Before installing acoustical panels, permit them to reach room temperature and a 
stabilized moisture content.

C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

1.8 FIELD CONDITIONS

A. Environmental Limitations: Do not install acoustical panel ceilings until spaces are 
enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings 
is complete, and ambient temperature and humidity conditions are maintained at the 
levels indicated for Project when occupied for its intended use.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Acoustical ceiling shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7 and the following:

1. Standard for Ceiling Suspension Systems Requiring Seismic Restrain:  Comply 
with ASTM E 580.

2. CISCA’s Guidelines for Systems Requiring Seismic Restraint:  Comply with 
CISCA’s “Guidelines for Seismic Restraint of Direct-Hung Suspended Ceiling 
Assemblies – Seismic Zones 3 and 4.

3. Kentucky Building Code, current edition.

B. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency.
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1. Flame-Spread Index: Comply with ASTM E 1264 for Class A materials.
2. Smoke-Developed Index:  50 or less.

2.2 ACOUSTICAL PANELS, GENERAL

A. Source Limitations:

1. Acoustical Ceiling Panel: Obtain each type from single source from single 
manufacturer.

2. Suspension System: Obtain each type from single source from single 
manufacturer.

B. Acoustical Panel Standard: Provide manufacturer's standard panels of configuration 
indicated that comply with ASTM E 1264 classifications as designated by types, 
patterns, acoustical ratings, and light reflectances unless otherwise indicated.

1. Mounting Method for Measuring NRC: Type E-400; plenum mounting in which face 
of test specimen is 15-3/4 inches away from test surface according to 
ASTM E 795.

C. Acoustical Panel Colors and Patterns: Match appearance characteristics indicated for 
each product type.

1. Where appearance characteristics of acoustical panels are indicated by 
referencing pattern designations in ASTM E 1264 and not manufacturers' 
proprietary product designations, provide products selected by Architect from each 
manufacturer's full range that comply with requirements indicated for type, pattern, 
color, light reflectance, acoustical performance, edge detail, and size.

2.3 ACOUSTICAL PANELS

A. Basis of Design Product:  Subject to compliance with requirements, provide “Fine 
Fissured” by Armstrong World Industries or comparable product by one of the following:

1. Chicago Metallic Corporation.
2. Celotex.
3. USG Interiors, Inc.
4. CertainTeed Corp.

B. Classification: Provide panels complying with ASTM E 1264 for type, form, and pattern 
as follows:

1. Type and Form: Type III, mineral base with painted finish; Form 2, water felted.
2. Pattern:  CD (perforated, small holes and fissured).

C. Color:  White.

D. LR: Not less than 0.80.

E. NRC: Not less than 0.70.

F. CAC: Not less than 35.
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G. Edge/Joint Detail:  Square.

H. Thickness:  3/4 inch.

I. Modular Size:  24 by 24 inches.

J. Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment: Provide acoustical 
panels treated with manufacturer's standard antimicrobial formulation that inhibits 
fungus, mold, mildew, and gram-positive and gram-negative bacteria and showing no 
mold, mildew, or bacterial growth when tested according to ASTM D 3273 and evaluated 
according to ASTM D 3274 or ASTM G 21.

2.4 METAL SUSPENSION SYSTEMS, GENERAL

A. Metal Suspension-System Standard: Provide manufacturer's standard direct-hung metal 
suspension systems of types, structural classifications, and finishes indicated that 
comply with applicable requirements in ASTM C 635/C 635M.

B. Attachment Devices: Size for five times the design load indicated in 
ASTM C 635/C 635M, Table 1, "Direct Hung," unless otherwise indicated. Comply with 
seismic design requirements.

C. Wire Hangers, Braces, and Ties: Provide wires complying with the following 
requirements:

1. Zinc-Coated, Carbon-Steel Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft 
temper.

2. Size: Select wire diameter so its stress at three times hanger design load 
(ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield stress of wire, 
but provide not less than 0.106-inch- diameter wire.

D. Angle Hangers: Angles with legs not less than 7/8 inch wide; formed with 0.04-inch-thick, 
galvanized-steel sheet complying with ASTM A 653/A 653M, G90 coating designation; 
with bolted connections and 5/16-inch-diameter bolts.

E. Seismic Stabilizer Bars: Manufacturer's standard perimeter stabilizers designed to 
accommodate seismic forces.

F. Seismic Struts: Manufacturer's standard compression struts designed to accommodate 
seismic forces.

G. Seismic Clips: Manufacturer's standard seismic clips designed and spaced to secure 
acoustical panels in place.

2.5 METAL SUSPENSION SYSTEM

A. Basis of Design Product:  Subject to compliance with requirements, provide “Prelude XL” 
by Armstrong World Industries with Armstrong’s Seismic Rx Suspension System (EST-
1308) or comparable product by one of the following:

1. Chicago Metallic Corporation.
2. Celotex.
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3. USG Interiors, Inc.
4. CertainTeed Corp.

B. Wide-Face, Capped, Double-Web, Hot-Dip Galvanized, G60, Steel Suspension System: 
Main and cross runners roll formed from cold-rolled steel sheet; hot-dip galvanized 
according to ASTM A 653/A 653M, G60 coating designation; with prefinished, cold-
rolled, 15/16-inch-wide aluminum caps on flanges.

1. Structural Classification:  Heavy-duty system.
2. Face Design: Flat, flush.
3. Face Finish:  Painted white.
4. Accessories:  Provide Seismic Rx components, including BERC clips.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, including structural framing to which 
acoustical panel ceilings attach or abut, with Installer present, for compliance with 
requirements specified in this and other Sections that affect ceiling installation and 
anchorage and with requirements for installation tolerances and other conditions 
affecting performance of acoustical panel ceilings.

B. Examine acoustical panels before installation. Reject acoustical panels that are wet, 
moisture damaged, or mold damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Measure each ceiling area and establish layout of acoustical panels to balance border 
widths at opposite edges of each ceiling. Avoid using less-than-half-width panels at 
borders, and comply with layout shown on reflected ceiling plans.

3.3 INSTALLATION

A. General: Install acoustical panel ceilings to comply with ASTM C 636/C 636M and 
seismic design requirements indicated, according to manufacturer's written instructions 
and CISCA's "Ceiling Systems Handbook."

B. Suspend ceiling hangers from building's structural members and as follows:

1. Install hangers plumb and free from contact with insulation or other objects within 
ceiling plenum that are not part of supporting structure or of ceiling suspension 
system.

2. Splay hangers only where required to miss obstructions; offset resulting horizontal 
forces by bracing, countersplaying, or other equally effective means.

3. Where width of ducts and other construction within ceiling plenum produces 
hanger spacings that interfere with location of hangers at spacings required to 
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support standard suspension-system members, install supplemental suspension 
members and hangers in form of trapezes or equivalent devices.

4. Secure wire hangers to ceiling-suspension members and to supports above with 
a minimum of three tight turns. Connect hangers directly either to structures or to 
inserts, eye screws, or other devices that are secure and appropriate for substrate 
and that will not deteriorate or otherwise fail due to age, corrosion, or elevated 
temperatures.

5. Secure flat, angle, channel, and rod hangers to structure, including intermediate 
framing members, by attaching to inserts, eye screws, or other devices that are 
secure and appropriate for both the structure to which hangers are attached and 
the type of hanger involved. Install hangers in a manner that will not cause them 
to deteriorate or fail due to age, corrosion, or elevated temperatures.

6. Do not support ceilings directly from permanent metal forms or floor deck. Fasten 
hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive 
anchors, or power-actuated fasteners that extend through forms into concrete.

7. When steel framing does not permit installation of hanger wires at spacing 
required, install carrying channels or other supplemental support for attachment of 
hanger wires.

8. Space hangers not more than 48 inches o.c. along each member supported 
directly from hangers unless otherwise indicated; provide hangers not more than 
8 inches from ends of each member.

9. Size supplemental suspension members and hangers to support ceiling loads 
within performance limits established by referenced standards and publications.

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of 
four tight turns. Suspend bracing from building's structural members as required for 
hangers, without attaching to permanent metal forms, steel deck, or steel deck tabs. 
Fasten bracing wires into concrete with cast-in-place or postinstalled anchors.

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area 
and where necessary to conceal edges of acoustical panels.

1. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and 
not more than 3 inches from ends, leveling with ceiling suspension system to a 
tolerance of 1/8 inch in 12 feet. Miter corners accurately and connect securely.

E. Install suspension-system runners so they are square and securely interlocked with one 
another. Remove and replace dented, bent, or kinked members.

F. Install acoustical panels with undamaged edges and fit accurately into suspension-
system runners and edge moldings. Scribe and cut panels at borders and penetrations 
to provide a neat, precise fit.

1. Arrange directionally patterned acoustical panels as follows:
a. Install panels in a basket-weave pattern.

2. For square-edged panels, install panels with edges fully hidden from view by 
flanges of suspension-system runners and moldings.
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3.4 CLEANING

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and 
suspension-system members. Comply with manufacturer's written instructions for 
cleaning and touchup of minor finish damage. Remove and replace ceiling components 
that cannot be successfully cleaned and repaired to permanently eliminate evidence of 
damage.

END OF SECTION 09 51 13
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SECTION 09 65 13 - RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Resilient base.
2. Resilient molding accessories.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples for Initial Selection: For each type of product indicated.

C. Product Schedule: For resilient base and accessory products. Use same designations 
indicated on Drawings.

1.3 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents.

1. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of 
each type, color, pattern, and size of resilient product installed.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Store resilient products and installation materials in dry spaces protected from the 
weather, with ambient temperatures maintained within range recommended by 
manufacturer, but not less than 50 deg F or more than 90 deg F.

1.5 FIELD CONDITIONS

A. Maintain ambient temperatures within range recommended by manufacturer, but not less 
than 70 deg F or more than 95 deg F, in spaces to receive resilient products during the 
following time periods:

1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.
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B. After installation and until Substantial Completion, maintain ambient temperatures within 
range recommended by manufacturer, but not less than 55 deg F or more than 95 deg F.

C. Install resilient products after other finishing operations, including painting, have been 
completed.

PART 2 - PRODUCTS

2.1 THERMOPLASTIC-RUBBER BASE

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. AB; American Biltrite.
2. Allstate Rubber Corp.
3. Armstrong World Industries, Inc.
4. Burke Mercer Flooring Products, Division of Burke Industries Inc.
5. Flexco.
6. Johnsonite; A Tarkett Company.
7. Mondo Rubber International, Inc.
8. Nora Systems, Inc.
9. Roppe Corporation, USA.
10. VPI, LLC, Floor Products Division.

B. Product Standard: ASTM F 1861, Type TP (rubber, thermoplastic).

1. Group:  I (solid, homogeneous).
2. Style and Location:

a. Style B, Cove:  All locations as scheduled.

C. Thickness:  0.125 inch.

D. Height:  4 inches.

E. Lengths:  Coils in manufacturer's standard length.

F. Outside Corners:  Preformed.

G. Inside Corners:  Job formed.

H. Colors:  As selected by Architect from full range of industry colors.

2.2 VINYL MOLDING ACCESSORY

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Armstrong World Industries, Inc.

http://www.specagent.com/LookUp/?ulid=7586&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853207&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853206&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853208&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853209&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853210&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853211&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853212&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853213&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853214&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853215&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=7591&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853244&mf=04&src=wd
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2. Burke Mercer Flooring Products, Division of Burke Industries Inc.
3. Flexco.
4. Johnsonite; A Tarkett Company.
5. Musson Rubber Company.
6. Roppe Corporation, USA.

B. Description: Vinyl transition strips.

C. Profile and Dimensions:  Provide profile suitable for conditions listed.

1. Resilient sheet/VCT to concrete subfloor.

D. Locations:  Provide transitions strips at all transitions between flooring materials.

E. Colors and Patterns:  As selected by Architect from full range of industry colors.

2.3 INSTALLATION MATERIALS

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland cement based 
or blended hydraulic-cement-based formulation provided or approved by resilient-
product manufacturer for applications indicated.

B. Adhesives: Water-resistant type recommended by resilient-product manufacturer for 
resilient products and substrate conditions indicated.

1. Adhesives shall have a VOC content of 50 g/L or less.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, with Installer present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of the Work.

1. Verify that finishes of substrates comply with tolerances and other requirements 
specified in other Sections and that substrates are free of cracks, ridges, 
depressions, scale, and foreign deposits that might interfere with adhesion of 
resilient products.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

1. Installation of resilient products indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion 
of resilient products.

http://www.specagent.com/LookUp/?uid=123456853245&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853246&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853247&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853248&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853249&mf=04&src=wd
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B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate.

C. Do not install resilient products until they are the same temperature as the space where 
they are to be installed.

1. At least 48 hours in advance of installation, move resilient products and installation 
materials into spaces where they will be installed.

D. Immediately before installation, sweep and vacuum clean substrates to be covered by 
resilient products.

3.3 RESILIENT BASE INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient base.

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, 
and other permanent fixtures in rooms and areas where base is required.

C. Install resilient base in lengths as long as practical without gaps at seams and with tops 
of adjacent pieces aligned.

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates.

E. Do not stretch resilient base during installation.

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of 
resilient base with manufacturer's recommended adhesive filler material.

G. Preformed Corners: Install preformed corners before installing straight pieces.

H. Job-Formed Corners:

1. Inside Corners: Use straight pieces of maximum lengths possible and form with 
returns not less than 4 inches in length.

a. Miter corners to minimize open joints.

3.4 RESILIENT ACCESSORY INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient accessories.

B. Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates 
throughout length of each piece. Install reducer strips at edges of floor covering that 
would otherwise be exposed.
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3.5 CLEANING AND PROTECTION

A. Comply with manufacturer's written instructions for cleaning and protecting resilient 
products.

B. Perform the following operations immediately after completing resilient-product 
installation:

1. Remove adhesive and other blemishes from exposed surfaces.
2. Sweep and vacuum horizontal surfaces thoroughly.
3. Damp-mop horizontal surfaces to remove marks and soil.

C. Protect resilient products from mars, marks, indentations, and other damage from 
construction operations and placement of equipment and fixtures during remainder of 
construction period.

D. Cover resilient products subject to wear and foot traffic until Substantial Completion.

END OF SECTION 09 65 13
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SECTION 09 91 00 - PAINTING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes, but is not limited to, surface preparation and the application of 
paint systems on the following interior and exterior substrates:

1. Steel.
2. Galvanized metal.
3. Aluminum (not anodized or otherwise coated).
4. Gypsum board.

B. Painting shall include surface preparation and application of paint to all exposed building 
elements visible within a given room or space, including but not limited to the list of items 
above.  This shall also include items on the exterior not provided with a factory finish, 
including but not limited to conduits, piping and exposed steel at building openings. 

1.2 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Samples for Initial Selection:  For each type of topcoat product indicated.

C. Samples for Verification:  For each type of paint system and in each color and gloss of 
topcoat indicated.

1. Submit Samples on rigid backing, 8 inches square.
2. Step coats on Samples to show each coat required for system.
3. Label each coat of each Sample.
4. Label each Sample for location and application area.

D. Product List:  For each product indicated, include the following:

1. Cross-reference to paint system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules.

1.3 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with 
ambient temperatures continuously maintained at not less than 45 deg F.

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

1.4 EXTRA MATERIALS

A. Furnish extra materials described below that are from same production run (batch mix) 
as materials applied and that are packaged for storage and identified with labels 
describing contents.



New Bus Garage – Washington County C-S 1924

PAINTING 09 91 00 - 2

1. Quantity:  Furnish an additional 5 percent, but not less than 1 gal. of each material 
and color applied.

1.5 PROJECT CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air 
temperatures are between 50 and 95 deg F.

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less 
than 5 deg F above the dew point; or to damp or wet surfaces.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis-of-Design:  Subject to compliance with requirements, provide Sherwin Williams or 
comparable products by one of the following:

1. Benjamin Moore & Co.
2. Coronado Paint.
3. Porter Paints.
4. PPG Architectural Finishes, Inc.
5. Farrell-Calhoun

2.2 PAINT, GENERAL

A. Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one 
another and substrates indicated, under conditions of service and application as 
demonstrated by manufacturer, based on testing and field experience.

B. Colors:  

1. As selected by Architect from manufacturer's full range.
2. The selection of colors and placement of colors for interior painted surfaces shall 

be unlimited, allowing for accent walls in rooms and allowing for selection of ultra 
deep tones.

2.3 BLOCK FILLERS

A. Heavy Duty Concrete Masonry Unit Block Filler:  Factory formulated heavy duty acrylic 
type interior/exterior block filler.

1. (P-1) Sherwin Williams Heavy Duty Block filler B42W46.

B. Epoxy Concrete Masonry Unit Block Filler:  High-performance, two-part, chemically 
cured, waterborne epoxy block filler.

1. (P-2) Sherwin Williams Kem Cat-Coat HS Epoxy Filler/Sealer. 
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2.4 MASONRY/HIGH PERFORMANCE PRIMERS

A. Concrete and Masonry Primer:  Premium quality, waterborne acrylic, direct-to-
metal/masonry primer.

1. (P-3) Sherwin Williams Loxon Concrete & Masonry Primer, A24W8300.

2.5 PRIMERS/SEALERS

A. Interior Latex Primer:  Factory formulated professional quality latex primer.

1. (P-4) Sherwin Williams ProMar 200 Zero VOC Interior Latex Primer B28 Series.

B. Interior/Exterior Multi-Purpose Primer:  Factory formulated, professional quality acrylic 
primer.

1. (P-5) Sherwin Williams Mult-Purpose Latex Primer B51-450.

C. Exterior Primer:  Factory formulated acrylic multi-purpose primer.

1. (P-6) Sherwin Williams Exterior Latex Wood Primer B42 W8041.

2.6 METAL PRIMERS

A. Ferrous Metal Primer:  Factory formulated, rust inhibitive, quick drying alkyd type metal 
primer.

1. (P-7) Sherwin Williams Kem Kromik Universal Alkyd Primer B50NZ6.

B. Galvanized Metal Primer:  Factory formulated, flexible, high-adherent acrylic type 
galvanized metal primer.

1. (P-8) Sherwin Williams Pro Industrial Pro Cryl Universal Acrylic Primer B66W310.

C. Steel Metal Primer:  Factory formulated, flexible, high-adherent type metal primer.

1. (P-11) Sherwin Williams Pro Industrial Pro Zinc Clad II Primer.

2.7 WOOD PRIMERS

A. Interior Wood Primer:  Factory formulated professional quality solvent based wood 
primer.

1. (P-9) Sherwin Williams ProBlock Interior Oil Based Primer B79W8810.

B. Exterior Wood Primer:  Factory formulated solvent based exterior primer.

1. (P-10) Glidden Stain Stomper Exterior Primer Sealer 2110-1200.

2.8 LATEX PAINTS

A. Interior Latex (Flat):  Factory formulated professional quality interior flat paint.

1. (F-1) Sherwin Williams ProMar 200 Zero VOC Interior Latex Flat B30-2600 Series.

B. Interior Latex (Eggshell):  Factory formulated professional quality interior wall and trim 
paint.
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1. (F-2) Sherwin Williams ProMar 200 Zero VOC Interior Latex Eg-Shel B26-2600 
Series.

C. Interior Latex (Semigloss):  Factory formulated professional quality interior wall and trim 
paint.

1. (F-3) Sherwin Williams ProMar 200 Zero VOC Interior Latex Semi-Gloss B31-2600 
Series.

D. Exterior (Satin):  Superior performance, high quality acrylic exterior finish.

1. (F-4) Sherwin Williams Super Paint Exterior Latex Satin A89W1151.

E. Exterior (Semigloss):  Superior performance, high quality acrylic exterior finish.

1. (F-5) Sherwin Williams Super Paint Exterior Latex Gloss A84W1151.

2.9 ALKYD PAINTS

A. Interior Alkyd (Eggshell):  Factory formulated professional quality interior alkyd finish for 
walls and trim.

1. (F-6) Sherwin Williams ProMar 200 Exterior Alkyd Eg-Shel B33W251.

B. Interior Alkyd (Semigloss):  Factory formulated professional quality interior alkyd finish 
for walls and trim.

1. (F-7) Sherwin Williams ProMar 200 Exterior Alkyd Semi-Gloss B34W251.

C. Exterior Alkyd (Semigloss):  Factory formulated professional quality exterior alkyd finish 
for walls and trim.

1. (F-8) Sherwin Williams ProMar 200 Exterior SWP Exterior Oil Gloss A2W528.

2.10 STAINS / VARNISHES

A. Wood Stain:  Professional quality interior linseed oil resin stain.

1. (F-9) WoodClassics Interior Stain. 

B. Wood Varnish, (Satin):  Professional quality interior satin polyurethane finish.

1. (F-10) WoodClassics Waterbased Polyurethane Varnish, Satin.

C. Wood Varnish, (Gloss):  Professional quality interior gloss polyurethane finish.

1. (F-11) WoodClassics Waterbased Polyurethane Varnish, Gloss.

2.11 DRY FOG/FALL COATINGS

A. Interior Alkyd Dry Fog/Fall:  Factory formulated high-hiding interior dryfall coating.  
Coating shall be available in both black and tintable base.

1. (F-12) Sherwin Williams Alkyd Dry Fall Flat B48W60/BW1.
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2.12 HIGH PERFORMANCE ARCHITECTURAL COATINGS

A. Acrylic Coating:  Premium quality single-part waterborne acrylic semi-gloss high traffic 
enamel.

1. (F-13) Sherwin Williams Pro Industrial Zero VOC Acrylic Semi-Gloss B66W651.

B. Epoxy Coating:  High solids, high performance, two-part chemically-cured tile-like epoxy 
coating for high moisture areas.

1. (F-14) Sherwin Williams Macropoxy Fast Cure Epoxy Semi-Gloss 646-100. Part 
A/B.

C. Waterborne epoxy coating:  High performance, two-part chemically-cured waterborne 
semi-gloss epoxy coating.

1. (F-15) Sherwin Williams Pro Industrial Waterbased Catalyzed Epoxy Eg-Shel, 
B73-360 or Gloss, B73-300 Series.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content and other conditions affecting performance 
of work.

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture 
meter as follows:

1. Concrete:  12 percent.
2. Masonry (Clay and CMU):  12 percent.
3. Wood:  15 percent.
4. Gypsum Board:  12 percent.
5. Plaster:  12 percent.

C. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers.

D. Begin coating application only after unsatisfactory conditions have been corrected and 
surfaces are dry.

1. Beginning coating application constitutes Contractor's acceptance of substrates 
and conditions.

3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI 
Architectural Painting Specification Manual" applicable to substrates indicated.

B. Remove plates, machined surfaces, and similar items already in place that are not to be 
painted.  If removal is impractical or impossible because of size or weight of item, provide 
surface-applied protection before surface preparation and painting.
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1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed.  Remove surface-applied protection if any.

2. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates.

C. Clean substrates of substances that could impair bond of paints, including dirt, oil, 
grease, and incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers as 
required to produce paint systems indicated.

D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and 
chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces to be painted 
exceeds that permitted in manufacturer's written instructions.

E. Concrete Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces 
if moisture content or alkalinity of surfaces to be painted exceeds that permitted in 
manufacturer's written instructions.

F. Steel Substrates:  Remove rust and loose mill scale.  Clean using methods 
recommended in writing by paint manufacturer.

G. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet 
metal fabricated from coil stock by mechanical methods to produce clean, lightly etched 
surfaces that promote adhesion of subsequently applied paints.

H. Aluminum Substrates:  Remove surface oxidation.

I. Wood Substrates:

1. Scrape and clean knots, and apply coat of knot sealer before applying primer.
2. Sand surfaces that will be exposed to view, and dust off.
3. Prime edges, ends, faces, undersides, and backsides of wood.
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler.  Sand smooth when dried.

J. Gypsum Board Substrates:  Do not begin paint application until finishing compound is 
dry and sanded smooth.

K. Cotton or Canvas Insulation Covering Substrates:  Remove dust, dirt, and other foreign 
material that might impair bond of paints to substrates.

3.3 APPLICATION

A. Apply paints according to manufacturer's written instructions.

1. Use applicators and techniques suited for paint and substrate indicated.
2. Paint surfaces behind movable equipment and furniture same as similar exposed 

surfaces.  Before final installation, paint surfaces behind permanently fixed 
equipment or furniture with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and 
similar hinged items to match exposed surfaces.
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4. Do not use paint over dirt, rust, scale, grease, moisture, scuffed surfaces or 
conditions detrimental to formation of a durable paint film.

5. Provide finish coats that are compatible with primers used.

B. If undercoats or other conditions show through topcoat, apply additional coats until cured 
film has a uniform paint finish, color, and appearance.

C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp 
lines and color breaks.

D. The number and coats and film thickness are the same regardless of application method.  
Do not apply succeeding coats until previous coat has cured as required by the 
manufacturer.

E. Minimum coating thickness:  Apply paint materials no thinner than the manufacturer’s 
recommended spreading rate to achieve dry film thickness indicated.

F. Block Fillers:  Apply block fillers to concrete masonry block at a rate to ensure complete 
coverage with pores filled.  Block filler shall extend fully into masonry jambs of windows 
and a minimum of 8 inches above scheduled ceiling height.  Mask off hollow metal 
frames and block fill walls completely up to edges of frames along jambs and heads.

G. Painting Mechanical and Electrical Work:  Paint items exposed in equipment rooms and 
occupied spaces including, but not limited to, the following:

1. Mechanical Work:

a. Uninsulated metal piping.
b. Uninsulated plastic piping.
c. Pipe hangers and supports.
d. Tanks that do not have factory-applied final finishes.
e. Visible portions of internal surfaces of metal ducts, without liner, behind air 

inlets and outlets.
f. Duct, equipment, and pipe insulation having cotton or canvas insulation 

covering or other paintable jacket material.
g. Mechanical equipment that is indicated to have a factory-primed finish for 

field painting.

2. Electrical Work:

a. Conduit.
b. Electrical equipment that is indicated to have a factory-primed finish for field 

painting.

H. HM Frames and Doors:  All interior and exterior HM frames and doors shall be spray 
painted.  No roller or brush painting.

3.4 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded 
materials from Project site.
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B. After completing paint application, clean spattered surfaces.  Remove spattered paints 
by washing, scraping, or other methods.  Do not scratch or damage adjacent finished 
surfaces.

C. Protect work of other trades against damage from paint application.  Correct damage to 
work of other trades by cleaning, repairing, replacing, and refinishing, as approved by 
Architect, and leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces.

3.5 INTERIOR PAINTING SCHEDULE

A. Steel Substrates:

1. Structural Steel, factory-primed (exposed):

a. Prime Coat:  Factory.

2. Miscellaneous Ferrous Metals and Sheet Metal:  Alkyd System.

a. Prime Coat:  P-7.
b. Intermediate Coat:  F-7.
c. Topcoat:  Interior latex F-7.

B. Galvanized-Metal Substrates:

1. Hollow Metal Doors/Frames and Guardrails/Handrails:  Alkyd System.

a. Prime Coat:  P-8.
b. Intermediate Coat:  F-7.
c. Topcoat:  F-7.

2. Structural Steel (exposed):  Alkyd System.

a. Prime Coat:  P-8.
b. Intermediate Coat:  F-6.
c. Topcoat:  F-6.

3. Miscellaneous Ferrous Metals and Sheet Metal:  Alkyd System.

a. Prime Coat:  P-5.
b. Intermediate Coat:  F-6.
c. Topcoat:  Interior latex F-6.

C. Gypsum Board Substrates:

1. Ceilings, Smooth or Textured:  Latex System.

a. Prime Coat:  P-4.
b. Intermediate Coat:  F-1.
c. Topcoat:  F-1.

2. Ceilings in wet areas (showers):  High Performance Architectural Coating System 
(Acrylic).

a. Prime Coat:  P-3.
b. Intermediate Coat:  F-13.
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c. Topcoat:  F-13.

3. Soffits/Bulkheads:  Latex System.

a. Prime Coat:  P-4.
b. Intermediate Coat:  F-1.
c. Topcoat:  F-1.

4. Walls:  Latex System.

a. Prime Coat:  P-4.
b. Intermediate Coat:  F-2.
c. Topcoat:  F-2

5. Walls:  High Performance Architectural Coating System (Acrylic).

a. Prime Coat:  P-3.
b. Intermediate Coat:  F-13.
c. Topcoat:  F-13.

D. Mechanical and Electrical Substrates:  Including piping, ducts, conduits and hangars.

1. Galvanized Piping:  Alkyd System.

a. Prime Coat:  P-8.
b. Intermediate Coat:  F-8.
c. Topcoat:  F-8.

2. Ductwork/Sheet Metal (exposed):

a. Prime Coat:  F-12.
b. Intermediate Coat:  F-12.

3. Grilles / Registers  / Diffusers:

a. Prime Coat:  Factory Prime Coat
b. Intermediate Coat:  F-8
c. Topcoat:  F-8.

3.6 EXTERIOR PAINTING SCHEDULE

A. Steel Substrates:

1. Structural Steel (exposed):  Alkyd System.

a. Prime Coat:  P-7.
b. Intermediate Coat:  F-8.
c. Topcoat:  F-8.

2. Miscellaneous Ferrous Metals and Sheet Metal:  Alkyd System.

a. Prime Coat:  P-7.
b. Intermediate Coat:  F-8.
c. Topcoat:  F-8.

3. Pipe supports/hangers:  Epoxy.

a. Prime Coat:  P-11.
b. Intermediate Coat:  F-14.
c. Topcoat:  F-14.
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B. Galvanized-Metal Substrates:

1. Hollow Metal Doors/Frames and Guardrails/Handrails:  Alkyd System.

a. Prime Coat:  P-7.
b. Intermediate Coat:  F-8.
c. Topcoat:  F-8.

2. Structural Steel (exposed):  Alkyd System.

a. Prime Coat:  P-7.
b. Intermediate Coat:  F-8.
c. Topcoat:  F-8.

3. Miscellaneous Ferrous Metals and Sheet Metal:  Alkyd System.

a. Prime Coat:  P-7.
b. Intermediate Coat:  F-8.
c. Topcoat:  F-8.

4. Pipe supports/hangers:  Epoxy.

a. Prime Coat:  P-11.
b. Intermediate Coat:  F-14.
c. Topcoat:  F-14.

END OF SECTION 09 91 00
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SECTION 10 14 16 - PLAQUES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes plaques.

1.2 DEFINITIONS

A. Accessible: In accordance with the accessibility standard.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For plaques.

1. Include fabrication and installation details and attachments to other work.
2. Show plaque mounting heights, locations of supplementary supports to be 

provided by others, and accessories.
3. Show message list, typestyles, graphic elements, including raised characters and 

Braille, and layout for each plaque at least half size.

C. Samples for Initial Selection: For each type of plaque, exposed component, and 
exposed finish.

D. Plaque Schedule: Use same designations specified or indicated on Drawings or in a 
plaque or sign schedule.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For manufacturer.

B. Sample Warranty: For special warranty.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For plaques to include in maintenance manuals.

1.6 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of plaques 
that fail in materials or workmanship within specified warranty period.



New Bus Garage – Washington County C-S 1924

PLAQUES 10 14 16 - 2

1. Failures include, but are not limited to, the following:

a. Deterioration of finishes beyond normal weathering.
b. Deterioration of embedded graphic image.

2. Warranty Period:  Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PLAQUES, GENERAL

2.2 PERFORMANCE REQUIREMENTS

A. Accessibility Standard: Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for 
Buildings and Facilities and ICC A117.1 for signs.

2.3 PLAQUES

A. Cast Plaque, Dedication Plaque: Plaque with background texture, border, and 
characters having uniform faces, sharp corners, and precisely formed lines and 
profiles; and as follows:

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following:

a. Ace Sign Systems, Inc.
b. Allen Markings International.
c. APCO Graphics, Inc.
d. A. R. K. Ramos Signage Systems.
e. Cornerstone.
f. Gemini Incorporated.
g. Matthews International Corporation; Bronze Division.
h. Metal Arts; Division of L & H Mfg. Co.
i. Metallic Arts.
j. Nelson-Harkins Industries.
k. Southwell Company (The).

2. Plaque Material: Cast aluminum.
3. Plaque Thickness:  0.50 inch.
4. Plaque Size: 18-inches by 24-inches.
5. Finishes:

a. Integral Metal Finish:  Clear Anodized.
b. Baked-Enamel or Powder-Coat Finish:  Manufacturer’s standard, in color 

as selected by Architect from manufacturer’s full range.
c. Overcoat:  Manufacturer’s standard baked-on clear coating.

http://www.specagent.com/LookUp/?uid=123456827758&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827759&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827760&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827761&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827764&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827765&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827766&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827767&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827768&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827769&mf=04&src=wd
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6. Background Texture:  Pebble.
7. Integrally Cast Border Style:  Projected bevel.
8. Mounting:  Concealed studs.
9. Text and Typeface:  Accessible raised characters and Braille typeface matching 

Architect's sample and variable content as TBD. Finish raised characters to 
contrast with background color, and finish Braille to match background color.

2.4 MATERIALS

A. Aluminum Castings: ASTM B 26/B 26M, alloy and temper recommended by plaque 
manufacturer for casting process used and for type of use and finish indicated.

2.5 ACCESSORIES

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of 
plaques, noncorrosive and compatible with each material joined, and complying with 
the following:

1. Use concealed fasteners and anchors unless indicated to be exposed.
2. Plaque Mounting Fasteners:

a. Concealed Studs: Concealed (blind), threaded studs welded or brazed to 
back of plaque, screwed into back of plaque, or screwed into tapped lugs 
cast integrally into back of plaque, unless otherwise indicated.

2.6 FABRICATION

A. General: Provide manufacturer's standard plaques according to requirements 
indicated.

1. Provide rebates, lugs, and brackets necessary to assemble components and to 
attach to existing work. Drill and tap for required fasteners. Use concealed 
fasteners where possible; use exposed fasteners that match plaque finish.

2. Castings: Fabricate castings free of warp, cracks, blowholes, pits, scale, sand 
holes, and other defects that impair appearance or strength. Grind, wire brush, 
sandblast, and buff castings to remove seams, gate marks, casting flash, and 
other casting marks before finishing.

2.7 GENERAL FINISH REQUIREMENTS

A. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping.

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast.
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C. Directional Finishes: Run grain with long dimension of each piece and perpendicular to 
long dimension of finished trim or border surface unless otherwise indicated.

D. Organic, Anodic, and Chemically Produced Finishes: Apply to formed metal after 
fabrication but before applying contrasting polished finishes on raised features unless 
otherwise indicated.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
plaque work.

B. Verify that plaque-support surfaces are within tolerances to accommodate plaques 
without gaps or irregularities between backs of plaques and support surfaces unless 
otherwise indicated.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General: Install plaques using mounting methods indicated and according to 
manufacturer's written instructions.

1. Install plaques level, plumb, true to line, and at locations and heights indicated, 
with plaque surfaces free of distortion and other defects in appearance.

2. Install plaques so they do not protrude or obstruct according to the accessibility 
standard.

3. Before installation, verify that plaque surfaces are clean and free of materials or 
debris that would impair installation.

B. Mounting Methods:

1. Concealed Studs: Using a template, drill holes in substrate aligning with studs on 
back of plaque. Remove loose debris from hole and substrate surface.

a. Masonry Substrates: Fill holes with adhesive. Leave recess space in hole 
for displaced adhesive. Place plaque in position and push until flush to 
surface, embedding studs in holes. Temporarily support plaque in position 
until adhesive fully sets.

3.3 ADJUSTING AND CLEANING

A. Remove and replace damaged or deformed plaques and plaques that do not comply 
with specified requirements. Replace plaques with damaged or deteriorated finishes or 
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components that cannot be successfully repaired by finish touchup or similar minor 
repair procedures.

B. Remove temporary protective coverings and strippable films as plaques are installed.

C. On completion of installation, clean exposed surfaces of plaques according to 
manufacturer's written instructions, and touch up minor nicks and abrasions in finish. 
Maintain plaques in a clean condition during construction and protect from damage 
until acceptance by Owner.

END OF SECTION 10 14 16
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SECTION 10 14 19 - DIMENSIONAL LETTER SIGNAGE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section Includes:

1. Cast dimensional characters.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For signs.

1. Include fabrication and installation details and attachments to other work.
2. Show sign mounting heights, locations of supplementary supports to be provided 

by other installers, and accessories.
3. Show message list, typestyles, graphic elements, and layout for each sign at 

least half size.

C. Samples for Initial Selection: For each type of sign assembly, exposed component, and 
exposed finish.

1. Include representative Samples of available typestyles and graphic symbols.

D. Product Schedule: For dimensional letter signs. Use same designations indicated on 
Drawings or specified.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For manufacturer.

B. Sample Warranty: For special warranty.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For signs to include in maintenance manuals.

1.6 FIELD CONDITIONS

A. Field Measurements: Verify locations of electrical service embedded in permanent 
construction by other installers by field measurements before fabrication, and indicate 
measurements on Shop Drawings.

1.7 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of signs that 
fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Deterioration of finishes beyond normal weathering.
b. Separation or delamination of sheet materials and components.
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2. Warranty Period:  Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 DIMENSIONAL CHARACTERS

A. Cast Characters: Characters with uniform faces, sharp corners, and precisely formed 
lines and profiles, and as follows:

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:

a. A.R.K. Ramos.
b. ASI Sign Systems, Inc.
c. Gemini Incorporated.
d. Matthews International Corporation; Bronze Division.
e. Metal Arts.
f. Metallic Arts.

2. Character Material: Cut Metal aluminum.
3. Character Height:  12” High.
4. Thickness:  Manufacturer's standard for size of character.
5. Finishes:

a. Integral Aluminum Finish:  Anodized color as selected by Architect from full 
range of industry colors and color densities.

b. Baked-Enamel or Powder-Coat Finish: Standard color as selected by 
Architect.

c. Finish selection between integral aluminum finish and painted finish not 
indicated on Drawings shall be made by Architect during shop drawing 
review.

6. Mounting:  Standoff with blind studs.  Mounting surface is metal wall panel.
7. Typeface: Helvetica.
8. Content: “Washington County Bus Garage” as indicated on Drawings.  

2.2 DIMENSIONAL CHARACTER MATERIALS

A. Aluminum Sheet and Plate: ASTM B 209, alloy and temper recommended by 
aluminum producer and finisher for type of use and finish indicated.

B. Paints and Coatings for Sheet Materials: Inks, dyes, and paints that are recommended 
by manufacturer for optimum adherence to surface and are UV and water resistant for 
colors and exposure indicated.

2.3 ACCESSORIES

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of 
signs, noncorrosive and compatible with each material joined, and complying with the 
following:

1. Use concealed fasteners and anchors unless indicated to be exposed.
2. For exterior exposure, furnish stainless-steel or hot-dip galvanized devices 

unless otherwise indicated.
3. Exposed Metal-Fastener Components, General:

http://www.specagent.com/Lookup?ulid=5840
http://www.specagent.com/Lookup?uid=123457059378
http://www.specagent.com/Lookup?uid=123457059379
http://www.specagent.com/Lookup?uid=123457059373
http://www.specagent.com/Lookup?uid=123457059374
http://www.specagent.com/Lookup?uid=123457059375
http://www.specagent.com/Lookup?uid=123457059376
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a. Fabricated from same basic metal and finish of fastened metal unless 
otherwise indicated.

4. Sign Mounting Fasteners:

a. Projecting Studs: Threaded studs with sleeve spacer, welded or brazed to 
back of sign material, screwed into back of sign assembly, or screwed into 
tapped lugs cast integrally into back of cast sign material, unless otherwise 
indicated.

b. Through Fasteners: Exposed metal fasteners matching sign finish, with 
type of head indicated, installed in predrilled holes.

B. Adhesive: As recommended by sign manufacturer.

C. Bituminous Paint: Cold-applied asphalt emulsion complying with 
ASTM D 1187/D 1187M.

2.4 FABRICATION

A. General: Provide manufacturer's standard sign assemblies according to requirements 
indicated.

1. Preassemble signs and assemblies in the shop to greatest extent possible. 
Disassemble signs and assemblies only as necessary for shipping and handling 
limitations. Clearly mark units for reassembly and installation; apply markings in 
locations concealed from view after final assembly.

2. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to 
resist water penetration and retention.

3. Comply with AWS for recommended practices in welding and brazing. Provide 
welds and brazes behind finished surfaces without distorting or discoloring 
exposed side. Clean exposed welded and brazed connections of flux, and dress 
exposed and contact surfaces.

4. Conceal connections if possible; otherwise, locate connections where they are 
inconspicuous.

5. Internally brace dimensional characters for stability, to meet structural 
performance loading without oil-canning or other surface deformation, and for 
securing fasteners.

6. Provide rabbets, lugs, and tabs necessary to assemble components and to 
attach to existing work. Drill and tap for required fasteners. Use concealed 
fasteners where possible; use exposed fasteners that match sign finish.

7. Castings: Fabricate castings free of warp, cracks, blowholes, pits, scale, sand 
holes, and other defects that impair appearance or strength. Grind, wire brush, 
sandblast, and buff castings to remove seams, gate marks, casting flash, and 
other casting marks before finishing.

B. Brackets: Fabricate brackets, fittings, and hardware for bracket-mounted signs to suit 
sign construction and mounting conditions indicated. Modify manufacturer's standard 
brackets as required.

1. Aluminum Brackets: Factory finish brackets with baked-enamel or powder-coat 
finish to match sign-background color unless otherwise indicated.

2.5 GENERAL FINISH REQUIREMENTS

A. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping.
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B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast.

C. Directional Finishes: Run grain with long dimension of each piece and perpendicular to 
long dimension of finished trim or border surface unless otherwise indicated.

D. Organic, Anodic, and Chemically Produced Finishes: Apply to formed metal after 
fabrication but before applying contrasting polished finishes on raised features unless 
otherwise indicated.

2.6 ALUMINUM FINISHES

A. Clear Anodic Finish: AAMA 611, Class I, 0.018 mm or thicker.

B. Color Anodic Finish: AAMA 611, Class I, 0.018 mm or thicker.

C. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film 
thickness of 1.5 mils. Comply with coating manufacturer's written instructions for 
cleaning, conversion coating, and applying and baking finish.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance.

B. Verify that sign-support surfaces are within tolerances to accommodate signs without 
gaps or irregularities between backs of signs and support surfaces unless otherwise 
indicated.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General: Install signs using mounting methods indicated and according to 
manufacturer's written instructions.

1. Install signs level, plumb, true to line, and at locations and heights indicated, with 
sign surfaces free of distortion and other defects in appearance.

2. Before installation, verify that sign surfaces are clean and free of materials or 
debris that would impair installation.

3. Corrosion Protection: Coat concealed surfaces of exterior aluminum in contact 
with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of 
bituminous paint.

B. Mounting Methods:

1. Concealed Studs: Using a template, drill holes in substrate aligning with studs on 
back of sign. Remove loose debris from hole and substrate surface.

a. Thin or Hollow Surfaces: Place sign in position and flush to surface, install 
washers and nuts on studs projecting through opposite side of surface, and 
tighten.

2. Back Bar and Brackets: Remove loose debris from substrate surface and install 
backbar or bracket supports in position, so that signage is correctly located and 
aligned.
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3. Adhesive: Clean bond-breaking materials from substrate surface and remove 
loose debris. Apply linear beads or spots of adhesive symmetrically to back of 
sign and of suitable quantity to support weight of sign after cure without slippage. 
Keep adhesive away from edges to prevent adhesive extrusion as sign is applied 
and to prevent visibility of cured adhesive at sign edges. Place sign in position, 
and push to engage adhesive. Temporarily support sign in position until adhesive 
fully sets.

3.3 ADJUSTING AND CLEANING

A. Remove and replace damaged or deformed characters and signs that do not comply 
with specified requirements. Replace characters with damaged or deteriorated finishes 
or components that cannot be successfully repaired by finish touchup or similar minor 
repair procedures.

B. Remove temporary protective coverings and strippable films as signs are installed.

C. On completion of installation, clean exposed surfaces of signs according to 
manufacturer's written instructions, and touch up minor nicks and abrasions in finish. 
Maintain signs in a clean condition during construction and protect from damage until 
acceptance by Owner.

END OF SECTION 10 14 19
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SECTION 10 14 23 - PANEL SIGNAGE

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Room-identification signs.

1.2 DEFINITIONS

A. Accessible:  In accordance with the accessibility standard.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product.

B. Shop Drawings:  For panel signs.

1. Include fabrication and installation details and attachments to other work.
2. Show sign mounting heights, locations of supplementary supports to be provided 

by others, and accessories.
3. Show message list, typestyles, graphic elements, including raised characters and 

Braille, and layout for each sign at least half size.

C. Samples for Initial Selection:  For each type of sign assembly, exposed component, and 
exposed finish.

1. Include representative Samples of available typestyles and graphic symbols.

D. Sign Schedule:  Use same designations specified or indicated on Drawings or in a sign 
schedule.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For manufacturer.

B. Sample Warranty:  For special warranty.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data:  For signs to include in maintenance manuals.
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1.6 QUALITY ASSURANCE

A. Installer Qualifications:  Manufacturer of products.

1.7 WARRANTY

A. Special Warranty:  Manufacturer agrees to repair or replace components of signs that 
fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Deterioration of finishes beyond normal weathering.
b. Deterioration of embedded graphic image.
c. Separation or delamination of sheet materials and components.

2. Warranty Period:  Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Accessibility Standard:  Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for 
Buildings and Facilities and ICC A117.1 for signs.

2.2 SIGNS

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated or comparable product by one of the following:

1. Ace Sign Systems, Inc.
2. Advance Corporation; Braille-Tac Division.
3. Allen Industries, Inc.
4. Allen Markings International.
5. APCO Graphics, Inc.
6. ASE, Inc.
7. Best Sign Systems Inc.
8. Bunting Graphics, Inc.
9. Clarke Systems.
10. Cornerstone.
11. Diskey Sign Company.
12. Fossil Industries, Inc.
13. InPro Corporation.
14. Mohawk Sign Systems.
15. Nelson-Harkins Industries.
16. Poblocki Sign Company, LLC.
17. Seton Identification Products.

http://www.specagent.com/LookUp/?ulid=5848&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827869&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827870&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827871&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827872&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827873&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827874&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827876&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827877&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827878&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827879&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827880&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827881&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827882&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827883&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827884&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827885&mf=04&src=wd
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18. Supersine Company (The); Division of Stamp-Rite, Inc.
19. Vista System.
20. Vomar Products, Inc.

B. Room-Identification Sign:  Sign with smooth, uniform surfaces; with message and 
characters having uniform faces, sharp corners, and precisely formed lines and profiles; 
and as follows:

1. Basis-of-Design Product:  InTac ADA Ready signage by ASI Sign Company.
2. Laminated-Sheet Sign:  Photopolymer face sheet with raised graphics laminated 

to backing sheet to produce composite sheet.

a. Composite-Sheet Thickness:  0.125 inch minimum.
b. Surface-Applied Graphics:  Applied paint and raised tactile letters and Grade 

2 Braille.
c. Color(s):  As selected by Architect from manufacturer's full range.

3. Sign-Panel Perimeter:  Finish edges smooth.

a. Edge Condition:  Square cut.
b. Corner Condition in Elevation:  Square.

4. Mounting:  Surface mounted to wall with adhesive or two-face tape.
5. Text and Typeface:  Accessible raised characters and Braille, integral to sign 

surface, Helvetica and variable content as scheduled.  Finish raised characters to 
contrast with background color, and finish Braille to match background color.

2.3 PANEL-SIGN MATERIALS

A. Acrylic Sheet:  ASTM D 4802, category as standard with manufacturer for each sign, 
Type UVF (UV filtering).

B. Polycarbonate Sheet:  ASTM C 1349, Appendix X1, Type II (coated, mar-resistant, UV-
stabilized polycarbonate), with coating on both sides.

C. PVC Sheet:  Manufacturer's standard, UV-light stable, PVC plastic.

D. Paints and Coatings for Sheet Materials:  Inks, dyes, and paints that are recommended 
by manufacturer for optimum adherence to surface and are UV and water resistant for 
colors and exposure indicated.

2.4 ACCESSORIES

A. Adhesives:  As recommended by sign manufacturer and with a VOC content of 70 g/L 
or less for adhesives used inside the weatherproofing system and applied on-site when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

B. Two-Face Tape:  Manufacturer's standard high-bond, foam-core tape, 0.045 inch thick, 
with adhesive on both sides.

http://www.specagent.com/LookUp/?uid=123456827886&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827887&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827888&mf=04&src=wd
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2.5 FABRICATION

A. General:  Provide manufacturer's standard sign assemblies according to requirements 
indicated.

1. Preassemble signs and assemblies in the shop to greatest extent possible.  
Disassemble signs and assemblies only as necessary for shipping and handling 
limitations.  Clearly mark units for reassembly and installation; apply markings in 
locations concealed from view after final assembly.

2.6 GENERAL FINISH REQUIREMENTS

A. Organic, Anodic, and Chemically Produced Finishes:  Apply to formed metal after 
fabrication but before applying contrasting polished finishes on raised features unless 
otherwise indicated.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
signage work.

B. Verify that sign-support surfaces are within tolerances to accommodate signs without 
gaps or irregularities between backs of signs and support surfaces unless otherwise 
indicated.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General:  Install signs using mounting methods indicated and according to 
manufacturer's written instructions.

1. Install signs level, plumb, true to line, and at locations and heights indicated, with 
sign surfaces free of distortion and other defects in appearance.

2. Install signs so they do not protrude or obstruct according to the accessibility 
standard.

3. Before installation, verify that sign surfaces are clean and free of materials or 
debris that would impair installation.

B. Room-Identification Signs and Other Accessible Signage:  Install in locations on walls 
according to accessibility standard.

C. Mounting Methods:
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1. Adhesive:  Clean bond-breaking materials from substrate surface and remove 
loose debris.  Apply linear beads or spots of adhesive symmetrically to back of 
sign and of suitable quantity to support weight of sign after cure without slippage.  
Keep adhesive away from edges to prevent adhesive extrusion as sign is applied 
and to prevent visibility of cured adhesive at sign edges.  Place sign in position 
and push to engage adhesive.  Temporarily support sign in position until adhesive 
fully sets.

2. Two-Face Tape:  Clean bond-breaking materials from substrate surface and 
remove loose debris.  Apply tape strips symmetrically to back of sign and of 
suitable quantity to support weight of sign without slippage.  Keep strips away from 
edges to prevent visibility at sign edges.  Place sign in position and push to engage 
tape adhesive.

D. Signs Mounted on Glass:  Provide opaque sheet matching sign material and finish onto 
opposite side of glass to conceal back of sign.

3.3 ADJUSTING AND CLEANING

A. Remove and replace damaged or deformed signs and signs that do not comply with 
specified requirements.  Replace signs with damaged or deteriorated finishes or 
components that cannot be successfully repaired by finish touchup or similar minor repair 
procedures.

B. Remove temporary protective coverings and strippable films as signs are installed.

C. On completion of installation, clean exposed surfaces of signs according to 
manufacturer's written instructions and touch up minor nicks and abrasions in finish.  
Maintain signs in a clean condition during construction and protect from damage until 
acceptance by Owner.

END OF SECTION 10 14 23
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SECTION 10 28 00 – TOILET AND BATH ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Public-use washroom accessories.
2. Custodial accessories.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.  Include the following:

1. Construction details and dimensions.
2. Anchoring and mounting requirements, including requirements for cutouts in other 

work and substrate preparation.
3. Material and finish descriptions.
4. Features that will be included for Project.
5. Manufacturer's warranty.

B. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room 
of each accessory required.

1. Identify locations using room designations indicated.
2. Identify products using designations indicated.

1.3 INFORMATIONAL SUBMITTALS

A. Warranty:  Sample of special warranty.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals.

1.5 QUALITY ASSURANCE

A. Source Limitations:  For products listed together in the same Part 2 articles, obtain 
products from single source from single manufacturer.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application.
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1.6 COORDINATION

A. Coordinate accessory locations with other work to prevent interference with clearances 
required for access by people with disabilities, and for proper installation, adjustment, 
operation, cleaning, and servicing of accessories.

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent 
delaying the Work.

1.7 WARRANTY

A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to 
replace mirrors that develop visible silver spoilage defects and that fail in materials or 
workmanship within specified warranty period.

1. Warranty Period:  15 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Stainless Steel:  ASTM A 666, Type 304, 0.031-inch minimum nominal thickness unless 
otherwise indicated.

B. Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 
0.036-inch minimum nominal thickness.

C. Galvanized-Steel Sheet:  ASTM A 653/A 653M, with G60 hot-dip zinc coating.

D. Galvanized-Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after 
fabrication.

E. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and 
tamper-and-theft resistant where exposed, and of galvanized steel where concealed.

F. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service).

G. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm 
thick.

H. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation.

2.2 PUBLIC-USE WASHROOM ACCESSORIES

A. Basis-of-Design Product:  Subject to compliance with requirements, provide products by 
Bobrick or comparable product by one of the following:

1. A & J Washroom Accessories, Inc.

http://www.specagent.com/LookUp/?ulid=687&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793794&mf=04&src=wd
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2. American Specialties, Inc.
3. Bradley Corporation.
4. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc.
5. Tubular Specialties Manufacturing, Inc.

B. Hat and Coat Hook:

1. Basis-of-Design Product:  Bobrick B-6827.
2. Mounting:  Flanges with concealed fasteners.
3. Material and Finish:  Stainless steel, No. 4 finish (satin).
4. Locations:  Provide one hook for each door into a single toilet room.

C. Grab Bar:

1. Basis-of-Design Product:  Bobrick B-6806 Series.
2. Mounting:  Flanges with concealed fasteners.
3. Material:  Stainless steel, 0.05 inch thick.

a. Finish:  Smooth, No. 4 finish (satin).

4. Outside Diameter:  1-1/4 inches.
5. Configuration and Length:  As indicated on Drawings.

D. Mirror Unit:

1. Basis-of-Design Product:  Bobrick B-165 Series.
2. Frame:  Stainless-steel channel.

a. Corners:  Mitered and mechanically interlocked.

3. Hangers:  Produce rigid, tamper- and theft-resistant installation, using method 
indicated below.

a. Wall bracket of galvanized steel, equipped with concealed locking devices 
requiring a special tool to remove.

4. Size:  As indicated on Drawings.

2.3 FABRICATION

A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  Hang 
doors and access panels with full-length, continuous hinges.  Equip units for concealed 
anchorage and with corrosion-resistant backing plates.

B. Keys:  Provide universal keys for internal access to accessories for servicing and 
resupplying.  Provide minimum of six keys to Owner's representative.

http://www.specagent.com/LookUp/?uid=123456793795&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793797&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793798&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793799&mf=04&src=wd
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Install accessories according to manufacturers' written instructions, using fasteners 
appropriate to substrate indicated and recommended by unit manufacturer.  Install units 
level, plumb, and firmly anchored in locations and at heights indicated.

B. Grab Bars:  Install to withstand a downward load of at least 250 lbf, when tested 
according to ASTM F 446.

3.2 ADJUSTING AND CLEANING

A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or 
defective items.

B. Remove temporary labels and protective coatings.

C. Clean and polish exposed surfaces according to manufacturer's written 
recommendations.

END OF SECTION 10 28 00
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SECTION 10 44 16 - FIRE EXTINGUISHERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire 
extinguishers.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product. Include rating and classification, material 
descriptions, dimensions of individual components and profiles, and finishes for fire 
extinguisher and mounting brackets.

B. Product Schedule: For fire extinguishers. Coordinate final fire-extinguisher schedule with 
brackets to ensure proper fit and function. Use same designations indicated on 
Drawings.

1.3 INFORMATIONAL SUBMITTALS

A. Warranty: Sample of special warranty.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For fire extinguishers to include in maintenance 
manuals.

1.5 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 
or replace fire extinguishers that fail in materials or workmanship within specified 
warranty period.

1. Failures include, but are not limited to, the following:

a. Failure of hydrostatic test according to NFPA 10.
b. Faulty operation of valves or release levers.

2. Warranty Period:  Six years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, 
"Portable Fire Extinguishers."

B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an 
independent testing agency acceptable to authorities having jurisdiction.

1. Provide fire extinguishers approved, listed, and labeled by FM Global.

2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS

A. Fire Extinguishers: Type, size, and capacity for each mounting bracket indicated.

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:

a. Ansul Incorporated, Tyco International.
b. Badger Fire Protection.
c. Buckeye Fire Equipment Company.
d. J.L. Industries, Inc.
e. Kidde Residential and Commercial Division.
f. Larsen’s Manufacturing Company.

2. Valves:  Nickel-plated, polished-brass body.
3. Handles and Levers:  Stainless steel.
4. Instruction Labels: Include pictorial marking system complying with NFPA 10, 

Appendix B, and bar coding for documenting fire-extinguisher location, 
inspections, maintenance, and recharging.

B. Multipurpose Dry-Chemical Type in Steel Container: UL-rated 4-A:60-B:C, 10-lb nominal 
capacity, with monoammonium phosphate-based dry chemical in enameled-steel 
container.

C. Multipurpose Dry-Chemical Type in Steel Container: UL-rated 10-A:120-B:C, 20-lb 
nominal capacity, with monoammonium phosphate-based dry chemical in enameled-
steel container.

2.3 MOUNTING BRACKETS

A. Mounting Brackets: Manufacturer's standard steel, designed to secure fire extinguisher 
to wall or structure, of sizes required for types and capacities of fire extinguishers 
indicated, with plated or black baked-enamel finish.

1. Manufacturers:  Subject to compliance with requirements, provide products by one 
of the following:



New Bus Garage – Washington County C-S 1924

FIRE EXTINGUISHERS 10 44 16 - 3

a. Ansul Incorporated, Tyco International.
b. Badger Fire Protection.
c. Buckeye Fire Equipment Company.
d. J.L. Industries, Inc.
e. Kidde Residential and Commercial Division.
f. Larsen’s Manufacturing Company.

B. Identification: Lettering complying with authorities having jurisdiction for letter style, size, 
spacing, and location. Locate as indicated by Architect.

1. Identify bracket-mounted fire extinguishers with the words "FIRE 
EXTINGUISHER" in red letter decals applied to mounting surface.

a. Orientation:  Vertical.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine fire extinguishers for proper charging and tagging.

1. Remove and replace damaged, defective, or undercharged fire extinguishers.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General: Install fire extinguishers and mounting brackets in locations indicated and in 
compliance with requirements of authorities having jurisdiction.

1. Mounting Brackets:  54 inches above finished floor to top of fire extinguisher.

B. Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at 
locations indicated.

END OF SECTION 10 44 16
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SECTION 10538 – PRE-ENGINEERED FUEL CANOPIES

  GENERAL

1.1 SECTION INCLUDES

A. Freestanding, pre-engineered metal canopies including concrete foundation, steel 
framing, metal roof, roof drains and leaders, fascia components, and metal ceiling 
and accessories.

1.2 RELATED SECTIONS

A. Section 03 30 00 - Cast-In-Place Concrete: Concrete islands and curbing.

B. Section 05 50 00 - Metal Fabrications.

C. Section 07 92 00 - Joint Sealers.

D. Division 15 - Plumbing: Plumbing services and connections.

E. Division 16 - Electrical: Electrical wiring and connections.

1.3 REFERENCES

A. American Institute of Steel Construction, Inc. (AISC): AISC 360 - Specification for 
Structural Steel Buildings (copyrighted by AISC, ANSI approved).

B. American Society of Civil Engineers (ASCE): ASCE 7 - Minimum Design Loads for 
Buildings and Other Structures (copyrighted by ASCE, ANSI approved).

C. American Welding Society (AWS): AWS D1.1 - Structural Welding Code - Steel 
(copyrighted by AWS, ANSI approved).

D. ASTM International (ASTM):
1. ASTM A 36/A 36M - Standard Specification for Structural Steel.

E. National Association of Architectural Metal Manufacturers (NAAMM): NAAMM MFM 
- Metal Finishes Manual.

F. National Fire Protection Association (NFPA): NFPA 70 - National Electrical Code 
(copyrighted by NFPA, ANSI approved) - hereinafter referred to as NEC.

1.4 PERFORMANCE REQUIREMENTS

A. Structural Performance: Provide pre-engineered canopies capable of withstanding 
the effects of gravity loads and the following loads and stresses within limits and 
under conditions indicated for the specific location where Canopy will be installed:
1. Uniform pressure as indicated on drawings - minimum design wind load per 

ASCE 7, CH. 6.

B. Thermal Movements: Provide pre-engineered canopies that allow for thermal 
movements resulting from the following maximum change (range) in ambient and 
surface temperatures by preventing buckling, opening of joints, overstressing of 
components, failure of joint sealants, failure of connections, and other detrimental 
effects. Base engineering calculation on surface temperatures of materials due to 
both solar heat gain and nighttime-sky heat loss.
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1. Temperature Change (Range): 120 degrees F (67 degrees C), ambient; 180 
degrees F (100 degrees C), material surfaces.

1.5 SUBMITTALS

A. General: Submit under provisions of Section 01300 - Submittal Procedures.

B. Product Data: Submit manufacturer's data sheets on each product to be used, 
including:
1. Construction details, material descriptions, dimensions of individual 

components and profiles, and finishes.

C. Shop Drawings: Submit shop drawings. Include plans, elevations, sections, details, 
and attachments to other work. Canopy supplier shall furnish complete canopy 
drawings signed and sealed by a professional engineer licensed in the state where 
the canopy shall be installed.

D. Samples:
1. Submit samples for initial color selection. Submit samples of each specified 

finish. Submit samples in form of manufacturer's color charts showing full 
range of colors and finishes available. Where finishes involve normal color 
variations, include samples showing the full, range of variations expected.

E. Certificates: Submit product certificates signed by the manufacturer certifying 
material compliance with specified performance characteristics and criteria, and 
physical requirements.

F. Warranty Data: Submit warranty documents specified herein.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in engineering and 
manufacturing pre-engineered canopies with a minimum documented experience of 
twenty years and with a quality assurance program utilizing a quality inspection for 
each system.

B. Welding: Qualify procedures and personnel according to the following:
1. Welding shall be in accordance with AWS D1.1 (with E70XX electrodes).
2. Steel shop connections shall be welded and field connections shall be bolted 

(unless otherwise noted on the Drawings). Shop welds may be changed to 
field welds with the approval of the project engineer.

3. Slag shall be cleaned from welds and inspected. Steel shall be painted with 
red oxide rust-inhibitive primer.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NEC, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use.

D. Source Limitations: Obtain pre-engineered metal canopy through one source from a 
single manufacturer who shall manufacture and install the canopy.

E. Product Options:
1. Information on the Drawings and in the Specifications establishes 

requirements for system's aesthetic effects and performance characteristics. 
Aesthetic effects are indicated by dimensions, arrangements, alignment, and 
profiles of components and assemblies as they relate to sightlines, to one 
another, and to adjoining construction. Performance characteristics are 
indicated by criteria subject to verification by one or more methods including 
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preconstruction testing, field testing, and in-service performance. Do not 
modify intended aesthetic effects, as judged solely by the Architect, except 
with the Architect's approval. If modifications are proposed, submit 
comprehensive explanatory data to the Architect for review.

2. The Drawings indicate size, profiles, and dimensional requirements of pre-
engineered metal canopies and are based on the specific system indicated. 
Refer to Refer to Section 01600 - Product Requirements. Do not modify 
intended aesthetic effects, as judged solely by the Architect, except with the 
Architect's approval. If modifications are proposed, submit comprehensive 
explanatory data to the Architect for review.

F. Coordination:
1. The Contractor shalll conduct site meetings to verify project requirements, 

substrate conditions, utility connections, manufacturer's drawings and 
installation instructions. Comply with Division 1 section on project meetings. 

2. The contractor shall prepare for and pour the concrete footers for the pre-
engineered metal canopies. Manufacturer shall furnish recommended footing 
drawings as per IBC Section 1807.3 and prints and rebar details for concrete 
footings, as well as provide anchor bolts to be embedded in concrete footer. 
Such items shall be delivered to project site in time for installation. 

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Protect components and accessories from corrosion, deformation, damage, and 
deterioration when stored at job site. Keep materials free from dirt and foreign 
matter.

1.8 PROJECT CONDITIONS

A. Field Measurements: The Contractor shall verify location and elevation of footings 
relative to finished grade, columns, and other construction contiguous with pre-
engineered metal canopies by field measurements before fabrication and indicate 
measurements on shop drawings.
1. Established Dimensions: The Contractor shall, where field measurements 

cannot be made without delaying the work, establish dimensions and proceed 
with fabricating metal canopies without field measurements. Contractor is 
responsible to coordinate footer locations and elevations with any 
interferences with or attachments to abutting structures.

1.9 WARRANTY

A. Austin Mohawk warrantees the products it manufactures to be free of defects in 
materials, leaks, and workmanship for 1 year from date of shipment. 
1. Austin Mohawk also offers a 20-year limited warrantee against peeling, 

flaking, chipping of canopy deck when properly maintained, and pass on 
manufacturer's warrantees for accessory items. 

PART  2  PRODUCTS

2.1 MANUFACTURERS

A. Acceptable Manufacturer: Austin Mohawk and Company, Inc., which is located at: 
2l75 Beechgrove Place  ; Utica, NY 135O1; Toll Free Tel: 8O0-765-3l10; Tel: 3l5-
793-3O00; Email: request info (info@austinmohawk.com); Web: 
www.austinmohawk.com 

http://admin.arcat.com/users.pl?action=UserEmail&company=Austin%20Mohawk%20and%20Company,%20Inc.&coid=30734&rep=&fax=&message=RE:%20Spec%20Question%20(10538aus):%20%20&mf=
http://www.austinmohawk.com/
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B. Substitutions: Not permitted.

C. Substitutions: Requests for substitutions will be considered in accordance with 
provisions of Section 01600 - Product Requirements.

2.2 MATERIALS

A. Structural Steel:
1. Material and work shall conform to the latest AISC 360.
2. Structural steel shall be painted with a rust inhibitive (red oxide) primer (std).
3. Structural steel shall be hot-dip-galvanized.

B. Sheet Metal:
1. Decking: 3 inch (76 mm) by 16 inch (406 mm) by 20 gage smooth white, 

ASTM A 653/A 653M GR40, Fy = 40 ksi, galvanized steel with baked enamel 
finish.

2. Center and Tapered Gutter: 24 gage hot-dip galvanized steel baked enamel 
finish.

3. Perimeter Gutter: 20 gage hot-dip galvanized steel baked enamel finish.
4. Internal Downspout: 3 inch (76 mm) diameter PVC.
5. External Downspouts: 3 inch (76 mm) by 4 inch (102 mm) by 24 gage hot-dip 

galvanized steel with baked enamel finish.

2.3 PRE-ENGINEERED METAL CANOPY

A. General: Provide a complete, integrated set of manufacturer's standard design 
canopy components using a flexible frame with fixed base wherein the steel framing 
system uses stacked I Beam construction transferring the moment to the concrete 
footing without requiring a rigid connection between steel frame members. The 
beam arrangements allow for a canteliever design which can bring the columns from 
the perimeter of the structure to the inner protected zones between the drive lanes. 
These mutually dependent components form a pre-engineered canopy, ready for 
construction on project site. Said pre-engineered metal canopy will be designed to 
meet all site structural wind, snow and seismic requirements.

B. Canopy Fascia: 
1. Aluminum Composite Panel (ACM): Available with a fluorocarbon paint finish, 

masked on one side. Shall be warranted for 10 or 20 years depending on 
color and finish.

2. 2 Inch Laminated Foam Core Fascia: Panel face shall be 24 gage hot-dip 
galvanized steel with a baked enamel finish. Finishes shall be warranted 
against cracking, checking, peeling, or adhesion failure. Warranties for 5, 10, 
20 years shall be available depending on color selection. The foam core shall 
be 2 inch (51 mm) expanded virgin polystyrene. The backing shall be 24 gage 
galvanized steel.

3. Fascia: Various custom fascia to meet design requirements such as 
architectural shingle, EIFS, standing seam panels.

C. Canopy Finishes: Comply with NAAMM MFM for recommendations for applying and 
designating finishes.
1. Appearance of Finished Work: Variations in appearance of abutting or 

adjacent pieces are acceptable if they are within one-half of the range of 
approved samples. Noticeable variations in the same piece are not 
acceptable. Variations in appearance of other components are acceptable if 
they are within the range of approved samples and are assembled or installed 
to minimize contrast.



New Bus Garage – Washington County C-S 1924

10538-5 

D. Fabrication: Fabricate pre-engineered canopies completely in factory.

PART  3  EXECUTION

3.1 EXAMINATION

A. Verification of Conditions: Examine areas and conditions under which the work is to 
be installed, and notify the Contractor in writing, with a copy to the Owner and the 
Architect, of any conditions detrimental to the proper and timely completion of the 
work. Do not proceed with the work until unsatisfactory conditions have been 
corrected.
1. Examine supporting foundations for compliance with manufacturer's 

requirements, including installation tolerances and other conditions affecting 
performance of supporting members.

2. Verify the rough-in of required mechanical and electrical services prior to 
placement of the structure.

3.2 PREPARATION

A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for 
achieving the best result for the substrate under the project conditions.

3.3 INSTALLATION

A. A work area shall be required extending 10 feet (3 m) beyond buildings and 
canopies in all directions to the extent practical. The work area shall be flat, 
comprised of hard-packed soil or gravel, asphalt, or concrete, and free of open 
excavation, debris, construction equipment and construction workers. An additional 
flat work space a minimum of 25 feet (7.6 m) by 25 feet (7.6 m) or as practical shall 
be provided adjacent to the canopy and/or building for unloading and storing 
materials. Site to meet OSHA guidelines to allow lift equipment and scaffolding to 
maneuver the work area.

B. Set pre-engineered metal canopy plumb and aligned. Level base plates true to plane 
with full bearing on concrete bases.

C. Fasten pre-engineered metal canopy columns to anchor bolts and/or foundation 
bolts.

D. Provide anchor bolts as follows:
1. Anchor bolts or foundation bolts will be set by the Owner in accordance with 

approved site specific drawings. They must not vary from the size and 
dimensions shown on the erection drawings. Use of a plywood template is 
recommended. Remove template prior to column erection.

2. Anchor bolts shall conform to ASTM A 307, and shall have a minimum of 7 
inches (178 mm) of exposed thread and 23 inch (584 mm) minimum 
embedment with 1-1/4 inch (32 mm) nut and washer as embedment end.

E. Provide bolted connections as follows:
1. Structural erection bolts shall conform to ASTM A 325/A 325M.
2. Bolts shall be tightened to snug tight per latest RCSC specifications (unless 

otherwise specified).

F. Provide screws as follows:
1. Fastening shall be performed per installation prints provided by the 

manufacturer.
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2. Self-drilling and self-tapping screws shall have a sufficient cut point and a 1/2 
inch (13 mm) outside diameter dished metal-backed neoprene washer to be 
used in water sealing applications .

G. Provide pedestrian protection and warnings during construction which comply with 
local, Federal, and OSHA codes.

H. Prior to steel erection of any kind, the Contractor shall grade, backfill and otherwise 
prepare the job site to allow for rolling scaffold and ensure safe working conditions 
including the removal or relocation of overhead power lines.

I. Any grade or elevation situations which deviate from the approved manufacturer's 
plans shall be conveyed to the manufacturer prior to fabrication.

J. All anchor bolts and/or leveling plates shall be set within 1/4 inch (6 mm) tolerance 
on layout and grade level.

K. Temporary electrical power shall be provided.

L. Connect electrical power service to power distribution system according to 
requirements specified in Division 16 - Electrical.

M. Dumpster for trash and debris shall be provided by the Contractor.

3.4 ADJUSTING AND CLEANING

A. After completing installation, inspect exposed finishes and repair damaged finishes.

3.5 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair, or replace damaged products before Substantial Completion.

END OF SECTION
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SECTION 10 70 00 – ALUMINUM CANOPIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Work in this section includes:  Extruded aluminum overhead hanger rod style and 
structure supported canopies. 

1.2 PERFORMANCE REQUIREMENTS 

A. Canopy must conform to local building codes. 

1.3 SUBMITTALS 

A. Submit shop drawings showing structural component locations/positions, material 
dimensions and details of construction and assembly. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store all canopy components in protected areas. 

1.5 PROJECT CONDITIONS 

A. Confirm dimensions prior to preparation of shop drawings when possible. 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer and fabricator agree to repair or replace components 
of canopies that fail in material or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including framework. 
b. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

2. Warranty Period: Twenty years from date of Final Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
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A. Basis-of-Design:  Subject to compliance with requirements provide products by one of 
the following: 

1. Mapes Industries. 
2. Superior Metal Products. 
3. Tennessee Valley Metals, Inc. 

2.2 MATERIALS 

A. Decking shall consist of 3" extruded flat soffit .078 decking. 

B. Intermediate framing members shall be extruded aluminum, alloy 6063-T6. 

C. Hanger rods and attachment hardware shall be powder coated. 

D. Fascia shall be standard 8" extruded G style. 

2.3 FABRICATION 

A. All canopies shall be shipped in preassembled sections for ease of installation. 

B. All connections shall be mechanically assembled utilizing fasteners with a minimum 
shear stress of 350 lb. Pre-welded or factory-welded connections are not acceptable. 

C. Decking shall be designed with interlocking roll-formed aluminum members. 

D. Concealed drainage. Water shall drain from covered surfaces into intermediate trough 
and be directed to downspout from rear gutter. 

E. Downspout shall be standard 2 inch by 2 inch aluminum to discharge at grade. 

2.4 FINISHES 

A. High-Performance Organic Finish:  Two-coat flouropolymer finish. Complying with 
AANA 2605 and containing not less than 70 percent PVDF resin by weight in color 
coat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply wth 
coating and resin manufacturers’ written instructions. 

1. Color: Custom color as selected by the Architect. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Confirm that surrounding area is ready for the canopy installation. 

B. Installer shall confirm dimensions and elevations to be as shown on shop drawings. 
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C. Erection shall be performed by an approved installer and scheduled after all concrete, 
masonry and roofing in the area is completed. 

3.2 INSTALLATION 

A. Installation shall be in strict accordance with manufacturer s shop drawings. Particular 
attention should be given to protecting the finish during handling and erection. 

3.3 FIELD QUALITY CONTROL 

A. After installation, entire system shall be left in a clean condition 

END OF SECTION 11 70 00 
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SECTION 11 50 00 – MISCELLANEOUS EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Air Compressors
2. Hose Reels
3. Commercial Tire Equipment
4. Tire Racks
5. Vehicle Exhaust System 
6. Used Oil Heater
7. Part Washer
8. Mobile Hot Washer Pressure Washer

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

1. Wiring Diagrams:  For power, signal, and control wiring.

1.3 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

B. ASME Compliance:  Fabricate and label receivers to comply with ASME Boiler and 
Pressure Vessel Code.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR PACKAGED AIR COMPRESSORS AND 

RECEIVERS

A. General Description:  Factory-assembled, -wired, -piped, and -tested; electric-motor-
driven; air-cooled; continuous-duty air compressors and receivers that deliver air of 
quality equal to intake air.
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B. Control Panels:  Automatic control station with load control and protection functions.  
Comply with NEMA ICS 2 and UL 508.

1. Enclosure:  NEMA ICS 6, Type 12 control panel unless otherwise indicated.
2. Motor Controllers:  Full-voltage, combination magnetic type with undervoltage 

release feature and motor-circuit-protector-type disconnecting means and short-
circuit protective device.

3. Control Voltage:  120-V ac or less, using integral control power transformer.
4. Motor Overload Protection:  Overload relay in each phase.
5. Starting Devices:  Hand-off-automatic selector switch in cover of control panel, 

plus pilot device for automatic control.
6. Instrumentation:  Include discharge-air pressure gage, air-filter maintenance 

indicator, hour meter, compressor discharge-air and coolant temperature gages, 
and control transformer.

7. Alarm Signal Device:  For connection to alarm system to indicate when backup 
air compressor is operating.

C. Receivers:  Steel tank constructed according to ASME Boiler and Pressure Vessel 
Code:  Section VIII, Division 1.

1. Pressure Rating:  At least as high as highest discharge pressure of connected 
compressors, and bearing appropriate code symbols.

2. Interior Finish:  Corrosion-resistant coating.
3. Accessories:  Include safety valve, pressure gage, drain, and pressure-reducing 

valve.

D. Mounting Frame:  Fabricate mounting and attachment to pressure vessel with 
reinforcement strong enough to resist packaged equipment movement during a seismic 
event when base is anchored to building structure.

2.2 AIR COMPRESSOR

A. Basis-of-Design Product: Champion Advantage Series Model VR7F-8 Two-Stage Air 
Compressor. Subject to compliance with requirements, provide product indicated on 
Drawings or comparable product by one of the following:

1. Atlas Copco.
2. Chicago Pneumatic
3. Ingersoll-Rand; Air Solutions Group.

B. Compressor(s):  Oil-flooded, rotary-screw type with lubricated helical screws and 
lubricated gear box.

1. Coupling:  Nonlubricated, flexible type.
2. Cooling/Lubrication System:  Unit-mounted, air-cooled exchanger package 

prepiped to unit; with air pressure circulation system with coolant stop valve, full-
flow coolant filter, and thermal bypass valve.

3. Air Filter:  Dry type, with maintenance indicator and cleanable replaceable filter 
element.

http://www.specagent.com/LookUp/?ulid=3929&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820922&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820923&mf=04&src=wd
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4. Air/Coolant Receiver and Separation System:  150-psig- rated steel tank with 
ASME safety valve, coolant-level gage, multistage air-coolant separator element, 
minimum pressure valve, blowdown valve, discharge check valve, coolant stop 
valve, full-flow coolant filter, and thermal bypass valve.

5. Capacity Control:  Capacity modulation between zero and 100 percent air 
delivery, with operating pressures between 50 and 100 psig.  Include necessary 
control to hold constant pressure.  When air demand is zero, unload compressor 
by using pressure switch and blowdown valve.

6. Drip Leg Automatic Drain: Drip leg drains shall be installed at a low point(s) in the 
compressed air line at the air compressor where water is likely to accumulate.  
Pressure rating shall be for 200 psig.  The drip leg drain shall be Norgren, 
Hankison, Armstrong, or equal.

C. Capacities and Characteristics:

1. Air Compressor(s):   two stage. 
2. Motor: 7.5 HP

3. Unit Electrical Characteristics:

a. Volts:  208
b. Phase(s):  Three.
c. Hertz:  60 Hz.

4. Receiver:  ASME construction steel tank.

a. Arrangement:  Vertical.
b. Capacity:  80
c. Interior Finish:  Epoxy or galvanized coating.
d. Pressure Rating:  175 psig minimum.
e. Drain:  Electric Automatic Tank valve.

5. Enclosure:  Steel with sound-attenuating material lining.

2.3 HOSE REELS

A. Type, size, and capacity for each indicated.

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following:

a. Balcrank
b. Reelcraft
c. Hosetract
d. Lincoln Lube
e. Bayco  
f. Coxreels
g. KH Industries
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2. Air Reel:  ½” x 50’, top mounted; spring return reel with 2’ inlet hose and ½” NPT 
(M) connection, Hose shall be WP 300 psi. with quick connect end.  Reel shall 
have double sided support arms, six-roller hose outlet.  Color to be selected from 
available standard colors.

3. Light Reel:  Basic of Design Bayco SL-864, retractable reel with 50 feet of 16/3 
SJT cord. Bulb Type: LED, Power Supply: AC, Bulbs (qty.): 1,

4. Hose reels to be mounted to Unistruct framing, see drawings for detail.  

2.4 COMMERCIAL TIRE EQUIPMENT

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following:

1. Rotary Lift, 2700 Lanier Drive Madison, IN  47250

2. Snap-on/Hofmann, 309 Exchange Ave. Conway, AR  72032

B. Commercial Vehicle Truck & Bus Changer 
1. Model R511 as Manufactured by Rotary Lift. 

2. Model 3850 as manufactured by Snap-on/Hofmann 

C. Commercial Vehicle Truck & Bus Balancer
1. Model R544 as Manufactured by Rotary Lift. 

2. Model 980L as manufactured by Snap-on/Hofmann 

D. Warranty: Include standard warranty.

2.5 TIRE RACKS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following or approved equal.

1. Martins Industries: Model MAR-11 or MTFR

B. Truck and Bus Tire Rack; 89”x43”X49”, stackable with tire capacity for 8 Bus tires on 
their tread, power coated finish.

2.6 VEHICLE EXHAUST SYSTEM

A. Vehicle Exhaust System:  Retractable exhaust hose reel for light trucks and school 
buses

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following:

a. Harvey Industries
b. Fume-A-Vent

http://www.specagent.com/LookUp/?ulid=3929&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820922&mf=04&src=wd


New Bus Garage – Washington County C-S 1924

MISCELLANEOUS EQUIPMENT 11 50 00 - 5

c. Monoxivent
d. Diversified Air Systems, Inc.

2. Blower: Direct drive blower with thru-wall vent.

3. Hose: 30 foot, 6” dia. hose heat resistant to 600º with adapter.  Ceiling hung reel 
mounted on Unistrut from structural above. Provide 600 CFM per hose outlet.

4. Electrical:  1 H.P., 230v 1 phase.

5. Standard installation & Operator Training.

2.7 USED OIL HEATER

A. Used Oil Heater System 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following:

a. Energylogic, Model 140H Complete System Furnace, unit to be mounted 
over tank

2. Tank:  250 gallons double wall (UL142) tank, filter/regulator.

3. Stainless Steel Flue

4. Operator Training

2.8 PART WASHER

A. Model RS-500 as manufactured by Ranger, approved equal Spray Master. 
Include standard warranty.

2.9 MOBILE HOT WATER PRESSURE WASHER

A. Model RS-500 as manufactured by Ranger, approved equal Spray Master. 
Include standard warranty.

PART 3 - EXECUTION

3.1 EQUIPMENT INSTALLATION

A. Equipment Mounting:  Install air compressors and air dryers on concrete bases.  
Comply with requirements in Section 033000 "Cast-in-Place Concrete."

B. Install compressed-air equipment anchored to substrate.
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C. Install the following devices on compressed-air equipment:

1. Thermometer, Pressure Gage, and Safety Valve:  Install on each compressed-air 
receiver.

2. Pressure Regulators:  Install downstream from air compressors and dryers.
3. Automatic Drain Valves:  Install receivers, and dryers.  Discharge condensate 

over nearest floor drain.

D. Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written 
instructions.

2. Check for lubricating oil in lubricated-type equipment.
3. Check belt drives for proper tension.
4. Verify that air-compressor inlet filters and piping are clear.
5. Check for equipment vibration-control supports and flexible pipe connectors and 

verify that equipment is properly attached to substrate.
6. Check safety valves for correct settings.  Ensure that settings are higher than air-

compressor discharge pressure but not higher than rating of system components.
7. Check for proper seismic restraints.
8. Drain receiver tanks.
9. Operational Test:  After electrical circuitry has been energized, start units to 

confirm proper motor rotation and unit operation.
10. Test and adjust controls and safeties.

3.2 CONNECTIONS

A. Comply with requirements for piping specified in Section 226114 "Compressed Air 
Systems." Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to machine to allow service and maintenance.

3.3 IDENTIFICATION

A. Identify general-service air compressors and components.  Comply with requirements 
for identification specified in "Identification for Plumbing Piping and Equipment."

3.4 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain air compressors and air dryers.

END OF SECTION 115000
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SECTION 12 21 13 - HORIZONTAL LOUVER BLINDS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Horizontal louver blinds with aluminum slats.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product.

B. Shop Drawings:  Show fabrication and installation details for horizontal louver blinds.

C. Samples for Initial Selection:  For each type and color of horizontal louver blind.

1. Include similar Samples of accessories involving color selection.

D. Window-Treatment Schedule:  For horizontal louver blinds.  Use same designations 
indicated on Drawings.

1.3 INFORMATIONAL SUBMITTALS

A. Product Certificates:  For each type of horizontal louver blind.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance Data:  For horizontal louver blinds to include in maintenance manuals.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver horizontal louver blinds in factory packages, marked with manufacturer, product 
name, and location of installation using same designations indicated on Drawings.

1.6 FIELD CONDITIONS

A. Environmental Limitations:  Do not install horizontal louver blinds until construction and 
wet and finish work in spaces, including painting, is complete and dry and ambient 
temperature and humidity conditions are maintained at the levels indicated for Project 
when occupied for its intended use.
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B. Field Measurements:  Where horizontal louver blinds are indicated to fit to other 
construction, verify dimensions of other construction by field measurements before 
fabrication and indicate measurements on Shop Drawings.  Allow clearances for 
operating hardware of operable glazed units through entire operating range.  Notify 
Architect of installation conditions that vary from Drawings.  Coordinate fabrication 
schedule with construction progress to avoid delaying the Work.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations:  Obtain horizontal louver blinds from single source from single 
manufacturer.

2.2 HORIZONTAL LOUVER BLINDS, ALUMINUM SLATS

A. Basis-of-Design Product:  Subject to compliance with requirements, provide “Décor” by 
Hunter Douglas or comparable product by one of the following:

1. Levolor Contract; a Newell Rubbermaid company.
2. Springs Window Fashions.

B. Slats:  Aluminum; alloy and temper recommended by producer for type of use and 
finish indicated; with crowned profile and radius corners.

1. Width:  1 inch.
2. Thickness:  Not less than 0.008 inch.
3. Spacing:  Manufacturer's standard.
4. Finish:  Ionized antistatic, dust-repellent, baked polyester finish.
5. Features:

a. Lift-Cord Rout Holes:  Minimum size required for lift cord and located near 
back (outside) edge of slat to maximize slat overlap and minimize light 
gaps between slats.

C. Headrail:  Formed steel or extruded aluminum; long edges returned or rolled.  
Headrails fully enclose operating mechanisms on three sides.

1. Capacity:  One blind per headrail unless otherwise indicated.
2. Ends:  Capped or plugged.
3. Manual Lift Mechanism:

a. Lift-Cord Lock:  Variable; stops lift cord at user-selected position within 
blind full operating range.

b. Operator:  Extension of lift cord(s) through lift-cord lock mechanism to form 
cord pull.

4. Manual Tilt Mechanism:  Enclosed worm-gear mechanism and linkage rod that 
adjusts ladders.

http://www.specagent.com/LookUp/?ulid=5227&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816629&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816631&mf=04&src=wd
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a. Tilt:  Full.
b. Operator:  Clear-plastic wand.
c. Over-Rotation Protection:  Manufacturer's detachable operator or slip 

clutch to prevent over rotation of gear.

5. Manual Lift-Operator and Tilt-Operator Lengths:  Manufacturer's standard.
6. Manual Lift-Operator and Tilt-Operator Locations:  Manufacturer's standard 

unless otherwise indicated.

D. Bottom Rail:  Formed-steel or extruded-aluminum tube that secures and protects ends 
of ladders and lift cords and has plastic- or metal-capped ends.

1. Type:  Manufacturer's standard.

E. Lift Cords:  Manufacturer's standard braided cord.

F. Ladders:  Evenly spaced across headrail at spacing that prevents long-term slat sag.

1. Type:  Braided cord.

G. Valance:  Manufacturer's standard.

H. Mounting Brackets:  With spacers and shims required for blind placement and 
alignment indicated.

1. Type:  Overhead or end.
2. Intermediate Support:  Provide intermediate support brackets to produce support 

spacing recommended by blind manufacturer for weight and size of blind.

I. Colors, Textures, Patterns, and Gloss:

1. Slats:  As selected by Architect from manufacturer's full range.
2. Components:  Provide rails, cords, ladders, and materials exposed to view 

matching or coordinating with slat color unless otherwise indicated.

2.3 HORIZONTAL LOUVER BLIND FABRICATION

A. Product Safety Standard:  Fabricate horizontal louver blinds to comply with 
WCMA A 100.1 including requirements for corded, flexible, looped devices; lead 
content of components; and warning labels.

B. Unit Sizes:  Fabricate units in sizes to fill window and other openings as follows, 
measured at 74 deg F:

1. Between (Inside) Jamb Installation:  Width equal to jamb-to-jamb dimension of 
opening in which blind is installed less 1/4 inch per side or 1/2 inch total, plus or 
minus 1/8 inch.  Length equal to head-to-sill dimension of opening in which blind 
is installed less 1/4 inch, plus or minus 1/8 inch.

C. Concealed Components:  Noncorrodible or corrosion-resistant-coated materials.
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1. Lift-and-Tilt Mechanisms:  With permanently lubricated moving parts.

D. Mounting and Intermediate Brackets:  Designed for removal and reinstallation of blind 
without damaging blind and adjacent surfaces, for supporting blind components, and 
for bracket positions and blind placement indicated.

E. Installation Fasteners:  No fewer than two fasteners per bracket, fabricated from metal 
noncorrosive to brackets and adjoining construction; type designed for securing to 
supporting substrate; and supporting blinds and accessories under conditions of 
normal use.

F. Color-Coated Finish:

1. Metal:  For components exposed to view, apply manufacturer's standard baked 
finish complying with manufacturer's written instructions for surface preparation 
including pretreatment, application, baking, and minimum dry film thickness.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, operational clearances, and other conditions 
affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been 
corrected.

3.2 INSTALLATION

A. Install horizontal louver blinds level and plumb, aligned and centered on openings, and 
aligned with adjacent units according to manufacturer's written instructions.

1. Locate so exterior slat edges are not closer than 1 inch from interior faces of 
glass and not closer than 1/2 inch from interior faces of glazing frames through 
full operating ranges of blinds.

2. Install mounting and intermediate brackets to prevent deflection of headrails.
3. Install with clearances that prevent interference with adjacent blinds, adjacent 

construction, and operating hardware of glazed openings, other window 
treatments, and similar building components and furnishings.

B. Install horizontal louver blinds on all interior and exterior windows.

3.3 ADJUSTING

A. Adjust horizontal louver blinds to operate free of binding or malfunction through full 
operating ranges.



New Bus Garage – Washington County C-S 1924

HORIZONTAL LOUVER BLINDS 12 21 13 - 5

3.4 CLEANING AND PROTECTION

A. Clean horizontal louver blind surfaces after installation according to manufacturer's 
written instructions.

B. Provide final protection and maintain conditions in a manner acceptable to 
manufacturer and Installer and that ensures that horizontal louver blinds are without 
damage or deterioration at time of Substantial Completion.

C. Replace damaged horizontal louver blinds that cannot be repaired in a manner 
approved by Architect before time of Substantial Completion.

END OF SECTION 12 21 13
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SECTION 13 34 19 – METAL BUILDING SYSTEMS – STRUCTURAL FRAMING 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes design, shop-fabrication and erection of pre-engineered steel 
building structural frame, as shown on drawings including plans, notes and details 
showing size and location of members. 

B. Work supplied but installed under other Sections: 

1. Division 3 Section “Cast-in-Place Concrete” for anchor bolts. 

C. Related Sections: The following Sections contain requirements that relate to this 
Section: 

1. Division 1 Section “Structural Inspection.” 
2. Division 3 Section “Cast-in-Place Concrete.” 
3. Division 8 Section “Overhead Coiling Doors.” 
4. Division 8 Section “Overhead Sectional Doors.” 
5. Division 9 Section “Painting.” 
6. Division 13 Section “Pre-Engineered Building Components.” 

1.3 DEFINITIONS 

A. Terminology Standard:  See MBMA's "Metal Building Systems Manual" for 
definitions of terms for metal building system construction not otherwise defined in 
this Section or in referenced standards. 

B. IAS:  International Accreditation Service. 

1.4 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Engineer, fabricate, and install pre-engineered structural 
steel frame to withstand design loadings indicated within limits and under conditions 
required. 

1. The design of the pre-engineered building frame shall be in accordance with 
the 2018 Kentucky Building Code, 2nd Edition (2018 KBC) (2015 International 
Building Code). 

2. Manufacturer shall use contract drawing information indicating maximum 
depth, size, and spacing limitations. 

3. Concentrated loads, resulting from bearing walls or other conventional 
structural steel framed into pre-engineered building components (designed 
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and provide by others), are shown with diagrammatic sketches of the member, 
showing the placement and magnitude of the concentrated load. Pre-
engineered building designer shall incorporate such loads into the design of 
the pre-engineered building frame. 

4. The magnitude of the structure’s mass dead load (W) for seismic calculations 
shall be determined by the engineer responsible for the design of the pre-
engineered building structure. The pre-engineered building structure is the 
sole lateral force resisting system and shall be designed as such. All 
components of the building including , but not limited to, the exterior brick 
veneer and metal stud wall system, mechanical units, ceiling components, 
interior partitions, floor structures (even when designed by others), etc. shall 
be considered when calculating W. 

5. Pre-engineered building frame supplier shall design and provide connections 
for conventional structural steel members framed into the pre-engineered 
building columns.  

B. Engineering Responsibility: Engage a fabricator who uses a qualified professional 
engineer to prepare design calculations, shop drawings, and other structural data. 

C. Wind loads shall be in accordance with chapter 16 of the 2018 KBC, chapters 26 
through 30 of the ASCE 7-10 Minimum Design Loads for Buildings and Other 
Structures, and the following: 

1. Ultimate Design Wind Speed:  115 mph 
2. Nominal Design Wind Speed: 89 mph 
3. Risk Category:  II 
4. Exposure category:  C 
5. Enclosure Classification:  Partially Enclosed 
6. Internal Pressure Coefficient:  + 0.55 

D. Seismic loads shall be in accordance with chapter 16 of the 2018 Kentucky Building 
Code,  chapters 11 and 12 of ASCE 7-10 Minimum Design Loads for Buildings and 
Other Structures, and the following: 

1. Seismic Risk Category:  II 
2. Importance factor:  1.0 
3. Site Class:  C  
4. Short period mapped spectral acceleration (SS):  0.185 
5. 1 second period mapped spectral acceleration (S1):  0.101 
6. Design for structural systems not complying with AISC-Seismic Provisions for 

Structural Steel Buildings (where allowed by the 2018 KBC) shall utilize 
Response Modification Coefficient, System Overstrength Factor, and 
Deflection Amplification Factor for “Structural Steel Systems not Specifically 
Detailed for Seismic Resistance” as shown in Kentucky Building Code Table 
1617.6. 

E. Snow loads shall be in accordance with chapter 16 of the 2018 KBC, chapter 7 of 
ASCE 7-10 Minimum Design Loads for Buildings and Other Structures, and the 
following: 

1. Importance factor:  1.0 
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2. Exposure factor:  1.0 
3. Thermal factor:  1.0 
4. Ground snow load:  15 psf 

F. Live loads shall be in accordance with the 2018 KBC.  Live loads on roofs shall not 
be reduced for tributary live load reduction. 

G. Dead loads shall include the self-weight of the pre-engineered building components, 
any roof supported mechanical equipment, and a collateral dead load of 6 psf for 
dead load imposed by ceilings, lights, mechanical ductwork, etc. 

H. Building drift shall be limited to a maximum of H/100, where H equals the building 
height, for load combinations which include wind.  Drift limitations for seismic 
loading shall be as defined in the Kentucky Building Code. 

I. Deflection of structural members shall be limited to the following: 

1. Wind girts and wind columns:  Horizontal deflection of L/180 due to wind load, 
where L is the member length. 

2. Primary and Secondary roof framing members:  L/120 due to total load and 
L/180 due to live load, where L is the member length or horizontal distance 
from eave to eave. 

3. Design secondary-framing system to accommodate deflection of primary 
framing and construction tolerances, and to maintain clearances at openings. 

J. Thermal Movements:  Allow for thermal movements resulting from the following 
maximum change (range) in ambient and surface temperatures by preventing 
buckling, opening of joints, overstressing of components, failure of joint sealants, 
failure of connections, and other detrimental effects.  Base engineering calculations 
on surface temperatures of materials due to both solar heat gain and nighttime-sky 
heat loss when subjected to a temperature range of 125 degrees F. 

1.5 ACTION SUBMITTALS 

A. General:  Furnish submittals in quantity, format, and other Conditions of the 
Contract and as specified in Division 1 of the Project Manual.   

1. Shop drawings which show the Architect’s or Engineer’s title block, logo 
and/or seal will be rejected and returned unchecked. 

2. Computer generated electronic structural construction document files (ACAD) 
will be made available to the Contractor.  The Contractor will be required to 
sign the Engineer’s standard release of liability form and pay a handling fee of 
$50.00 per drawing prior to receiving the drawing files.   

3. Shop drawing resubmittals are reviewed for conformance with review marks 
only.  Any changes or questions originating on a resubmittal shall be clearly 
clouded. 

4. Architect’s and Engineer’s review of the calculations is for general 
conformance with the contract documents.  Actual calculations are the 
responsibility of the Metal Building System design engineer and shall not be 
reviewed for content or accuracy by the Architect or Engineer. 
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B. Building Permit Issuance:  Contractor shall submit Anchor Bolt Plans and Reactions, 
calculations, and Shop Drawings to the Building Official.  Submittal must be signed 
and sealed by a professional engineer registered in the state where the project is 
situated.  Submittal typically must be received prior to processing of the building 
permit by the plans reviewer. 

C. Anchor-Bolt Plans: Submit anchor-bolt plans and templates before foundation work 
begins. 

1. Provide setting drawings, templates, and directions for installation of anchor 
rods and other anchorages. 

2. Include location, diameter, and projection of anchor bolts required to attach 
metal building to foundation 

3. Indicate design criteria and loading (wind, snow, seismic, live) as specified in 
section 1603 of the Kentucky Building Code on the shop drawing cover sheet.   

4. Provide foundation reactions for each load type. 

D. Shop Drawings detailing fabrication and erection of pre-engineered building 
structural components.  Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes 

1. Indicate profiles, sizes, spacing, and locations of structural members, 
connections, attachments, openings, fasteners, and ASTM specifications for 
materials. 

2. Indicate field welds by standard AWS symbols, showing size, length, and type 
of each weld. 

3. Indicate type, size, and length of bolts, distinguishing between shop and field 
bolts. Include erection plans and details. 

4. Include ASTM material specifications and grade of steel. 
5. Provide erection details of all field connections. 
6. Indicate surface preparation for primer, primer, and galvanizing to be used. 
7. To the extent pre-engineered building design considerations are indicated as 

fabricator’s responsibility, provide shop drawings signed and sealed by the 
qualified professional engineer, registered in the State of Kentucky, 
responsible for their preparation. The shop drawings will be reviewed for 
design intent only. Engineering and detailing shall be solely the responsibility 
of the manufacturer and the professional engineer responsible for their 
preparation. 

8. Shop drawing resubmittals are reviewed for conformance with review marks 
only.  Any changes or questions originating on a resubmittal shall be clearly 
clouded. 

1.6 INFORMATIONAL SUBMITTALS 

A. General:  Furnish submittals in quantity, format, and other Conditions of the 
Contract and as specified in Division 1 of the Project Manual.   

B. Fabricator shall participate in the certified Quality Certification Program and shall 
submit, at the completion of fabrication, a certificate of compliance stating that the 
work was performed in accordance with the approved construction documents. 
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C. Metal Building System Certificates:  For each type of metal building system, from 
manufacturer. 

1. Letter of Design Certification:  Signed and sealed by a qualified professional 
engineer.  Include the following: 

a. Name and location of Project. 
b. Order number. 
c. Name of manufacturer. 
d. Name of Contractor. 
e. Building dimensions including width, length, height, and roof slope. 
f. Indicate compliance with AISC standards for hot-rolled steel and AISI 

standards for cold-rolled steel, including edition dates of each standard. 
g. Governing building code and year of edition. 
h. Design Loads:  Include dead load, roof live load, collateral loads, roof snow 

load, deflection, wind loads/speeds and exposure, seismic design 
category or effective peak velocity-related acceleration/peak 
acceleration, and auxiliary loads (cranes). 

i. Load Combinations:  Indicate that loads were applied acting simultaneously 
with concentrated loads, according to governing building code. 

j. Building-Use Category:  Indicate category of building use and its effect on 
load importance factors. 

2. IAS Certification:  Copy of IAS certification. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: Engage an experienced Installer who has completed pre-
engineered building structure work similar in material, design, and extent to that 
indicated for this Project and with a record of successful in-service performance. 

B. Fabricator Qualifications: Engage a firm experienced in fabricating pre-engineered 
building structure similar to that indicated for this Project and with a record of 
successful in-service performance, as well as sufficient production capacity to 
fabricate structural steel without delaying the Work. 

1. Fabricator must participate in and be accredited by the International 
Accreditation Service, Inc (IAS) Inspection Programs for Manufacturers of 
Metal Building Systems, AC472. 

C. Erector Qualifications:  An experienced erector who specializes in erecting and 
installing work similar in material, design, and extent to that indicated for this Project 
and who is acceptable to manufacturer. 

D. Professional Engineer Qualifications: A professional engineer who is legally 
authorized to practice in the State of Kentucky and who is experienced in providing 
engineering services of the kind indicated. Engineering services are defined as 
those performed for projects with structural steel framing that are similar to that 
indicated for this Project in material, design, and extent. 

E. Comply with applicable provisions of the following specifications and documents: 
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1. AISC 360 “Specification for Structural Steel Buildings.” 
2. AISC 303 “Code of Standard Practice for Steel Buildings and Bridges.” 
3. AISC 341 “Seismic Provisions for Structural Steel Buildings.” 
4. Research Council on Structural Connections’ (RCSC) “Specification for 

Structural Joints Using ASTM A325 or A490 Bolts.” 
5. American Welding Society’s (AWS) D1.1-2004 “Structural Welding Code – 

Steel.” 
6. ASTM A 6 “Specification for General Requirements for Rolled Steel Plates, 

Shapes, Sheet Piling, and Bars for Structural Use.” 
7. AGA – American Galvanizers Association publication “Recommended Details 

for Galvanized Structures”. 
8. AWS – “AWS Standard for Certification AWS Certified Welders” AWS QC7-

93. 
9. AISI's "North American Specification for the Design of Cold-Formed Steel 

Structural Members" for design requirements and allowable stresses. 
10. SSPC – Steel Structures Painting Manual, Vol. 2 Systems and Specifications; 

Steel Structures Painting Council; 1995, Seventh Edition. 
11. SSPC-VIS 3 – Visual Standard for Power and Hand Tool Cleaned Steel; Steel 

Structures Painting Council; 1993. 

F. Welding Standards: Comply with applicable provisions of AWS D1.1 “Structural 
Welding Code – Steel.” 

1.8 PROJECT CONDITIONS 

A. Shop Drawings:  Comply with established column layout and grid, column base 
elevation, and frame type shown on the Drawings establishing foundation 
dimensions. 

B. Established Dimensions for Foundations:  Install anchor rods per established 
dimensions on approved anchor-bolt plans, proceeding with fabricating structural 
framing without field measurements.  Coordinate anchor-bolt installation to ensure 
that actual anchorage dimensions correspond to established dimensions. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pre-engineered building structure components to Project site in such 
quantities and at such times to ensure continuity of installation. 

B. Store materials to permit easy access for inspection and identification. Keep steel 
members off ground by using pallets, platforms, or other supports. Protect steel 
members and packaged materials from erosion and deterioration. 

1. Store fasteners in a protected place. Clean and relubricate bolts and nuts that 
become dry or rusty before use. 

2. Do not store materials on structure in a manner that might cause distortion or 
damage to members or supporting structures. Repair or replace damaged 
materials or structures as directed. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following: 

1. A&S Building Systems, Inc.; Division of NCI Building Systems,L.P. 
2. American Steel Building Co., Inc. 
3. Butler Manufacturing Company; a BlueScope Steel company. 
4. Ceco Building Systems; Division of NCI Building Systems, L.P. 
5. Chief Buildings; Division of Chief Industries, Inc. 
6. Gulf States Manufacturers, Inc.; Division of Magnatrax Corp. 
7. Kirby Building Systems; Division of Magnatrax Corp. 
8. Metallic Building Company; Division of NCI Building Systems, L.P. 
9. Nucor Building Systems. 
10. Star Building Systems; an NCI company. 
11. USA, Inc. 
12. VP Buildings; a United Dominion company. 

2.2 SYSTEM DESCRIPTION 

A. Description:  Provide a complete, integrated set of metal building system 
manufacturer's standard mutually dependent components and assemblies that form 
a metal building system capable of withstanding structural and other loads, 
thermally induced movement, and exposure to weather without failure or infiltration 
of water into building interior 

B. Primary Framing:  Manufacturer's standard primary-framing system, designed to 
withstand required loads and specified requirements.  Primary framing includes 
transverse and lean-to frames; rafter, rake, and canopy beams; sidewall, 
intermediate, end-wall, and corner columns; and wind bracing.   

1. General:  Provide frames with attachment plates, bearing plates, and splice 
members.  Factory drill for field-bolted assembly.  Provide frame span and 
spacing indicated. 

2. Primary framing to be prime painted. 
3. Rigid Clear-Span Frames:  I-shaped frame sections fabricated from shop-

welded, built-up steel plates or structural-steel shapes.  Interior columns are 
not permitted. 

4. Lean-To:  Solid-member, structural-framing system without interior columns, 
designed to be partially supported by another structure. 

C. Endwall Framing:  Endwall framing shall include the corner columns and endwall 
columns and wind girts, and shall be manufactured of I-shaped sections fabricated 
from structural-steel shapes; shop-welded, built-up steel plates; or C-shaped, cold-
formed, structural-steel sheet according to the following: 

1. Structural members to be prime painted. 

http://www.specagent.com/LookUp/?uid=123456821221&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790248&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793643&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793645&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793646&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793651&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793655&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793659&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790264&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793663&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790283&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793665&mf=04&src=wd
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2. Load-bearing end-wall and rigid frame capable of supporting the tributary one-
half bay design load.  No additional lateral X-bracing is permitted along end 
wall. 

D. Secondary Framing:  Manufacturer's standard secondary framing, including purlins, 
girts, eave struts, flange bracing, base members, gable angles, clips, headers, 
jambs, and other miscellaneous structural members.  Unless otherwise indicated, 
fabricate framing from either cold-formed, structural-steel sheet or roll-formed, steel 
sheet to comply with the following: 

1. Structural members to be prime painted. 
2. Wall girts shall be nominal 8” deep “C” or “Z” shaped members fabricated from 

built-up steel plates, steel sheet, or structural-steel shapes.  Form edges of 
sections with stiffening lips angled 40 to 50 degrees from flange, with 
minimum 2-1/2-inch wide flanges.  Design as simple span, continuous, or 
partially continuous for the specified loads.  Wall girts shall be fabricated to be 
run outside the primary frame columns or span from column to column within 
the column range (see architectural drawings). 

3. Roof purlins shall be manufacturer’s standard depth “C” or “Z” shaped 
members fabricated from built-up steel plates, steel sheet, or structural-steel 
shapes.  Form edges of sections with stiffening lips angled 40 to 50 degrees 
from flange, with minimum 2-1/2-inch wide flanges.  Design as simple span, 
continuous, or partially continuous for the specified loads. 

4. Eave Struts:  Unequal-flange, C-shaped sections; fabricated from built-up 
steel plates, steel sheet, or structural-steel shapes; to provide adequate 
backup for metal panels. 

5. Flange Bracing:  Minimum 2-by-2-by-1/8-inch structural-steel angles or 1-inch  
diameter, cold-formed structural tubing to stiffen primary-frame flanges. 

6. Sag Bracing:  Minimum 1-by-1-by-1/8-inch structural-steel angles. 
7. Base or Sill Angles:  Minimum 3-by-2-inch (76-by-51-mm) zinc-coated 

(galvanized) steel sheet. 
8. Purlin and Girt Clips:  Manufacturer's standard clips fabricated from steel 

sheet.  Provide galvanized clips where clips are connected to galvanized 
framing members. 

9. Secondary End-Wall Framing:  Manufacturer's standard sections. 
10. Framing for Openings:  Channel shapes; fabricated from cold-formed, 

structural-steel sheet or structural-steel shapes.  Frame head and jamb of 
door openings and head, jamb, and sill of other openings. 

11. Miscellaneous Structural Members:  Manufacturer's standard sections 
fabricated from cold-formed, structural-steel sheet; built-up steel plates; or 
zinc-coated (galvanized) steel sheet; designed to withstand required loads. 

12. Wind bracing shall be a system of diagonal cable bracing and portal frames.  
Unless otherwise noted, column bases shall be designed as pinned as to not 
transfer moment into the foundations. 

13. Metal roofing shall be assumed to have zero capacity for diaphragm action.  
Cable or rod bracing shall be utilized in the plane of the roof to transfer lateral 
loads into the primary and secondary frames. 

E. Canopy Framing:  Manufacturer's standard structural-framing system, designed to 
withstand required loads; fabricated from shop-welded, built-up steel plates or 
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structural-steel shapes.  Provide frames with attachment plates and splice 
members, factory drilled for field-bolted assembly. 

F. Column Type 

1. Straight column. 
2. Tapered column. 

G. Bay Spacing:  As shown. 

H. Eave Height:  As shown. 

I. Roof Slope 

1. Single slope as shown on drawings. 

2.3 MATERIALS 

A. All structural steel shapes shall be new, unused and perfect stock, free from 
millscale, rust, flake, pitting, and imperfections, without bends, kinks, and distortions.  

B. Wide Flange and Tee Shapes (Designated as W and WT): ASTM A36 or ASTM 
A992. 

C. Channels, Angles, M-Shapes, and S-Shapes:  ASTM A36. 

D. Plates and Bars: ASTM A36; ASTM A572, Grade 50 or 55; or ASTM A529, Grade 
50 or 55. 

E. Cold-Formed Structural Steel Tubing: ASTM A500, Grade B. 

F. Steel Pipe: ASTM A53, Grade B. 

G. Structural-Steel Sheet:  Hot-rolled, ASTM A 1011, Structural Steel (SS), Grades 30 
through 55, or High-Strength Low-Alloy Steel (HSLAS), Grades 45 through 70; or 
cold-rolled, ASTM A 1008, Structural Steel (SS), Grades 25 through 80, or High-
Strength Low-Alloy Steel (HSLAS), Grades 45 through 70.  Prime painted. 

H. Metallic-Coated Steel Sheet Prepainted with Coil Coating:  Steel sheet, metallic 
coated by the hot-dip process and prepainted by the coil-coating process with clear 
acrylic to comply with ASTM A 755. 

1. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653, Structural Steel (SS), 
Grades 33 through 80; or High-Strength Low-Alloy Steel (HSLAS), Grades 50 
through 80; with G30 coating designation. 

I. Non-High-Strength Bolts, Nuts, and Washers:  ASTM A 307, Grade A, carbon-steel, 
hex-head bolts; ASTM A 563 carbon-steel hex nuts; and ASTM F 844 plain (flat) 
steel washers. 

1. Finish:  Plain. 
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J. High-Strength Bolts, Nuts, and Washers: ASTM A325 or A490, Type 1, heavy hex 
steel structural bolts or tension-control, bolt-nut-washer assemblies with spline ends; 
ASTM A563 heavy hex carbon-steel nuts; and ASTM F436 hardened carbon-steel 
washers. 

1. Finish:  Plain. 

K. Welding Electrodes: Comply with AWS requirements. 

2.4 PRIMER 

A. Primer: SSPC-Paint 15. 

PART 3 - EXECUTION 

3.1 FABRICATION 

A. General:  Design components and field connections required for erection to permit 
easy assembly. 

1. Mark each piece and part of the assembly to correspond with previously 
prepared erection drawings, diagrams, and instruction manuals. 

2. Fabricate structural framing to produce clean, smooth cuts and bends.  Punch 
holes of proper size, shape, and location.  Members shall be free of cracks, 
tears, and ruptures. 

B. Tolerances:  Comply with MBMA's "Metal Building Systems Manual" for fabrication 
and erection tolerances. 

C. Fabricate and assemble pre-engineered building structure in shop to greatest extent 
possible.  

D. Fabricate building structure components exposed to view with exposed surfaces 
smooth, square, and free of surface blemishes, including pitting, rust and scale 
seam marks, roller marks, rolled trade names, and roughness. 

1. Remove blemishes by filling, grinding, or by welding and grinding, prior to 
cleaning, treating and shop priming. 

E. Primary Framing:  Shop fabricate framing components to indicated size and section, 
with baseplates, bearing plates, stiffeners, and other items required for erection 
welded into place.  Cut, form, punch, drill, and weld framing for bolted field 
assembly. 

1. Make shop connections by welding or by using high-strength bolts. 
2. Join flanges to webs of built-up members by a continuous, submerged arc-

welding process. 
3. Brace compression flange of primary framing with steel angles or cold-formed 

structural tubing between frame web and purlin web or girt web, so flange 
compressive strength is within allowable limits for any combination of 
loadings. 
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4. Weld clips to frames for attaching secondary framing. 

F. Secondary Framing:  Shop fabricate framing components to indicated size and 
section by roll-forming or break-forming, with baseplates, bearing plates, stiffeners, 
and other plates required for erection welded into place.  Cut, form, punch, drill, and 
weld secondary framing for bolted field connections to primary framing. 

1. Make shop connections by welding or by using non-high-strength bolts. 

3.2 SHOP PRIMING 

A. Shop prime steel surfaces, except the following: 

1. Surfaces embedded in concrete or mortar other than column bases. Extend 
priming of partially embedded members to a depth of 2 inches (50 mm). 

2. Surfaces to be field welded. 
3. Surfaces to be high-strength bolted with slip-critical connections. 

B. Surface Preparation: Clean surfaces to be painted. Remove loose rust, loose mill 
scale, and spatter, slag, or flux deposits. Prepare surfaces according to SSPC 
specifications as follows: 

1. SSPC-SP 2 “Hand Tool Cleaning,” all steel except as otherwise specified. 

C. Priming: Immediately after surface preparation, apply primer according to 
manufacturer’s instructions and at rate recommended by SSPC to provide a dry film 
thickness of not less than 1.0 mils (0.025 mm). Use priming methods that result in 
full coverage of joints, corners, edges, and exposed surfaces. 

3.3 EXAMINATION 

A. Before erection proceeds, and with the erector present, verify elevations of concrete 
bearing surfaces and locations of anchorages for compliance with requirements. 

B. Do not proceed with erection until unsatisfactory conditions have been corrected. 

3.4 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep 
pre-engineered building structure secure, plumb, and in alignment against 
temporary construction loads and loads equal in intensity to design loads. Remove 
temporary supports when permanent building structure, connections, and bracing 
are in place, unless otherwise indicated. 

3.5 ERECTION 

A. Erect metal building system according to manufacturer's written erection instructions 
and erection drawings. 

B. Set pre-engineered building structure accurately in locations and to elevations 
indicated and according to AISC specifications referenced in this Section.   
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C. Maintain structural stability of frame during erection. 

D. Do not field cut, drill, or alter structural members without written approval from metal 
building system manufacturer's professional engineer. 

E. Base Plates:  Clean concrete-bearing surfaces of bond-reducing materials, and 
roughen surfaces prior to setting plates.  Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as 
required. 

2. Tighten anchor rods after supported members have been positioned and 
plumbed.  Do not remove wedges or shims but, if protruding, cut off flush with 
edge of plate before packing with grout. 

3. Promptly pack grout solidly between bearing surfaces and plates so no voids 
remain.  Neatly finish exposed surfaces; protect grout and allow to cure.  
Comply with manufacturer's written installation instructions for shrinkage-
resistant grouts. 

F. Align and adjust structural framing before permanently fastening.  Before assembly, 
clean bearing surfaces and other surfaces that will be in permanent contact with 
framing.  Perform necessary adjustments to compensate for discrepancies in 
elevations and alignment. 

1. Level and plumb individual members of structure. 
2. Make allowances for difference between temperature at time of erection and 

mean temperature when structure will be completed and in service. 

G. Primary Framing and End Walls:  Erect framing level, plumb, rigid, secure, and true 
to line.  Level baseplates to a true even plane with full bearing to supporting 
structures, set with double-nutted anchor bolts.  Use grout to obtain uniform bearing 
and to maintain a level base-line elevation.  Moist-cure grout for not less than seven 
days after placement. 

1. Make field connections using high-strength bolts installed according to 
RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" 
for bolt type and joint type specified. 

H. Secondary Framing:  Erect framing level, plumb, rigid, secure, and true to line.  Field 
bolt secondary framing to clips attached to primary framing. 

1. Provide rake or gable purlins with tight-fitting closure channels and fasciae. 
2. Locate and space wall girts to suit openings such as doors and windows. 
3. Locate canopy framing as indicated. 
4. Provide supplemental framing at entire perimeter of openings, including doors, 

windows, louvers, ventilators, and other penetrations of roof and walls. 

I. Bracing:  Install bracing in roof and sidewalls where indicated on erection drawings. 

1. Tighten rod and cable bracing to avoid sag. 
2. Locate interior end-bay bracing only where indicated. 
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J. Framing for Openings:  Provide shapes of proper design and size to reinforce 
openings and to carry loads and vibrations imposed, including equipment furnished 
under mechanical and electrical work.  Securely attach to structural framing. 

K. Maintain erection tolerances of structural steel within AISC’s “Code of Standard 
Practice for Steel Buildings and Bridges.” 

3.6 QUALITY CONTROL 

A. General: The Owner will engage an independent testing and inspecting agency to 
perform inspections and tests and to prepare test reports.  Testing agency will 
conduct and interpret tests and state in each report whether tested Work complies 
with or deviates from requirements.  Failure to detect any defective materials shall 
not prevent later rejection when such defect is discovered, or obligate the Architect 
or Owner for final acceptance. 

1. See Section 01 41 10 – Structural Special Inspections for testing and 
inspection to be performed. 

2. Provide access for testing agency to places where structural framing work is 
being installed so that required inspection and testing can be accomplished. 

3. The General Contractor shall provide the testing agency a complete set of 
approved shop drawings. 

4. Reports will be delivered to the Architect, Engineer, and the General 
Contractor within one week of inspection. 

5. Deviations from requirements of the contract documents will be reported in 
writing to the General Contractor within 24 hours. 

B. Correct deficiencies in or remove and replace structural steel that inspections and 
test reports indicate do not comply with specified requirements. 

3.7 CLEANING 

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, 
and abraded areas of shop paint. Apply paint to exposed areas using same material 
as used for shop painting. 

1. Apply by brush or spray to provide a minimum dry film thickness of 1.5 mils. 

END OF SECTION 13 34 19 
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SECTION 13 34 19.2 - METAL BUILDING SYSTEMS - BUILDING COMPONENTS 

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Metal roof panels.
2. Metal wall panels.
3. Accessories.

See Section 13 34 19.1 “Metal Building Systems – Structural Framing” for Structural 
Steel Framing.

B. Related Requirements:

1. Section 07 21 30 “Metal Building System Insulation”.
2. Section 07 72 53 "Snow Guards".
3. Section 08 11 13 “Hollow Metal Doors and Frames”.
4. Section 08 51 13 “Aluminum Windows”.
5. Section 10 70 00 “Aluminum Canopies”.
6. Section 13 34 19.1 “Metal Building Systems – Structural Framing”.
7. Section 23 34 23 “HVAC Power Ventilators”.
8. Section 23 37 16 “Louvers and Vents”.

1.2 DEFINITIONS

A. Terminology Standard: See MBMA's "Metal Building Systems Manual" for definitions of 
terms for metal building system construction not otherwise defined in this Section or in 
standards referenced by this Section.

B. IAS:  International Accreditation Service.

1.3 COORDINATION

A. Coordinate metal panel assemblies with rain drainage work, flashing, trim, and 
construction of supports and other adjoining work to provide a leakproof, secure, and 
noncorrosive installation.

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1. Review methods and procedures related to metal building systems including, but 
not limited to, the following:
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a. Condition of foundations and other preparatory work performed by other 
trades.

b. Structural load limitations.
c. Construction schedule. Verify availability of materials and erector's 

personnel, equipment, and facilities needed to make progress and avoid 
delays.

d. Required tests, inspections, and certifications, including pre-installation bolt 
testing requirements for seismic conditions.

e. Unfavorable weather and forecasted weather conditions and impact on 
construction schedule.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of metal building system component.

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for the following:

a. Metal roof panels.
b. Metal wall panels.

B. Shop Drawings: Indicate components by others. Include full building plan, elevations, 
sections, details and the following:

1. Anchor-Rod Plans: See Section 13 34 19.1 “Metal Building Systems – Structural 
Framing”.

2. Structural-Framing Drawings: See Section 13 34 19.1 “Metal Building Systems – 
Structural Framing”.

3. Metal Roof and Wall Panel Layout Drawings: Show layouts of panels including 
methods of support. Include details of edge conditions, joints, panel profiles, 
corners, anchorages, clip spacing, trim, flashings, closures, and special details. 
Distinguish between factory- and field-assembled work; show locations of exposed 
fasteners.

a. Show roof-mounted items including pipe penetrations.
b. Show wall-mounted items including personnel doors, vehicular doors, 

windows, canopies, louvers, fans and lighting fixtures.

4. Accessory Drawings: Include details of the following items, at a scale of not less 
than 1-1/2 inches per 12 inches:

a. Flashing and trim.
b. Framing/support for wall-mounted items.
c. Gutters.
d. Downspouts.

C. Samples for Initial Selection: For units with factory-applied finishes.
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D. Delegated-Design Submittal: For metal building systems.

1. Include analysis data indicating compliance with performance requirements and 
design data signed and sealed by the qualified professional engineer, licensed in 
Project jurisdiction, responsible for their preparation.

E. Contractor shall submit “For Construction” drawings, PE sealed and signed, directly to 
Kentucky Department of Housing, Buildings and Construction for review at same time as 
submitting to Architect for review.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For erector and manufacturer.

B. Welding certificates.

C. Letter of Design Certification: As required by Section 13 34 19.1.

D. Sample Warranties: Submittals shall be edited to match project requirements, and shall 
be stamped or noted “For Review Only”.

1.7 CLOSEOUT SUBMITTALS

A. Maintenance Data: For metal panel finishes to include in maintenance manuals.

1.8 QUALITY ASSURANCE

A. Manufacturer Qualifications: A qualified manufacturer.

1. Accreditation:  Manufacturers’ facility accredited according to the International 
Accreditation Services’ AC472, “Accreditation Criteria for Inspection Programs for 
Manufacturers of Metal Building Systems.”

2. Engineering Responsibility: Preparation of comprehensive engineering analysis 
and Shop Drawings by a professional engineer who is legally qualified to practice 
in jurisdiction where Project is located.

B. Erector Qualifications: An experienced erector who specializes in erecting and installing 
work similar in material, design, and extent to that indicated for this Project and who is 
acceptable to manufacturer.

C. Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.3, "Structural Welding Code - Sheet Steel."



New Bus Garage – Washington County C-S 1924

METAL BUILDING SYSTEMS – BUILDING COMPONENTS 13 34 19.2 - 4 

1.9 DELIVERY, STORAGE, AND HANDLING

A. Deliver components, sheets, panels, and other manufactured items so as not to be 
damaged or deformed. Package metal panels for protection during transportation and 
handling.

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, 
and surface damage.

C. Stack metal panels horizontally on platforms or pallets, covered with suitable 
weathertight and ventilated covering. Store metal panels to ensure dryness, with positive 
slope for drainage of water. Do not store metal panels in contact with other materials that 
might cause staining, denting, or other surface damage.

1.10 FIELD CONDITIONS

A. Weather Limitations: Proceed with panel installation only when weather conditions 
permit metal panels to be installed according to manufacturers' written instructions and 
warranty requirements.

1.11 WARRANTY

A. Special Warranty on Metal Panel Finishes: Manufacturer agrees to repair finish or 
replace metal panels that show evidence of deterioration of factory-applied finishes 
within specified warranty period.

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to 
ASTM D 2244.

b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 25 years from date of Substantial Completion for panels 
used on exterior of building.

B. Special Weathertightness Warranty for Standing-Seam Metal Roof Panels: 
Manufacturer agrees to repair or replace standing-seam metal roof panel assemblies 
that leak or otherwise fail to remain weathertight within specified warranty period.

1. Warranty Period: 20 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following:
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1. A&S Building Systems, Inc.; Division of NCI Building Systems, L.P.
2. American Steel Building Company, Inc.
3. Butler Manufacturing Company; a BlueScope Steel company.
4. Ceco Building Systems; Division of NCI Building Systems, L.P.
5. Chief Buildings; Division of Chief Industries, Inc.
6. Gulf States Manufacturers, Inc.; Division of Magnatrax Corp.
7. Kirby Building Systems; Division of Magnatrax Corp.
8. Metallic Building Company; Division of NCI Building Systems, L.P.
9. Nucor Building Systems.
10. Star Building Systems; an NCI company.
11. USA, Inc.
12. VP Buildings; a United Dominion company.

B. Source Limitations: Obtain metal building system components, including primary and 
secondary framing (see Section 13 34 19) and metal panel assemblies, from single 
source from single manufacturer.  

2.2 SYSTEM DESCRIPTION

A. Provide a complete, integrated set of mutually dependent components and assemblies 
that form a metal building system capable of withstanding structural and other loads, 
thermally induced movement, and exposure to weather without failure or infiltration of 
water into building interior.

B. Primary-Frame Type: See Section 13 34 19 “Metal Building Systems – Structural 
Framing”.

C. End-Wall Framing: See Section 13 34 19 “Metal Building Systems – Structural Framing”.

D. Secondary-Frame Type: See Section 13 34 19 “Metal Building Systems – Structural 
Framing”.

E. Eave Height: As indicated by nominal height on Drawings.

F. Bay Spacing: As indicated on Drawings.

G. Roof Slope: As indicated on Drawings.

H. Roof System: Manufacturer's standard standing-seam, vertical-rib, metal roof panels.

I. Exterior Wall System: Manufacturer's standard exposed-fastener, tapered rib, metal wall 
panels.

1. Liner Panels: Tapered rib.

2.3 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, licensed to practice in the 
project location, to design metal building system.

http://www.specagent.com/LookUp/?uid=123456821221&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793641&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793643&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793645&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793646&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793655&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793659&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790264&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790282&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790283&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793665&mf=04&src=wd
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B. Structural Performance: 

See Section 13 34 19 “Metal Building Systems – Structural Framing”.

C. Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes by preventing buckling, opening of joints, overstressing of 
components, failure of joint sealants, failure of connections, and other detrimental 
effects. Base calculations on surface temperatures of materials due to both solar heat 
gain and nighttime-sky heat loss.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

D. Fire-Resistance Ratings: Where assemblies are indicated to have a fire-resistance 
rating, provide metal panel assemblies identical to those of assemblies tested for fire 
resistance per ASTM E 119 or ASTM E 108 by a qualified testing agency. Identify 
products with appropriate markings of applicable testing agency.

1. Indicate design designations from UL's "Fire Resistance Directory," FM Global's 
"Approval Guide," or from the listings of another qualified testing agency.

E. Fire Propagation Characteristics: Exterior wall assemblies containing foam plastics pass 
NFPA 285 fire test.

F. Structural Performance for Metal Roof and Wall Panels: Provide metal panel systems 
capable of withstanding the effects of the following loads, based on testing according to 
ASTM E 1592:

1. Wind Loads: As indicated on Drawings.

G. Air Infiltration for Metal Roof Panels: Air leakage of not more than 0.06 cfm/sq. ft. when 
tested according to ASTM E 1680 or ASTM E 283 at the following test-pressure 
difference:

1. Test-Pressure Difference: 1.57 lbf/sq. ft.

H. Air Infiltration for Metal Wall Panels: Air leakage of not more than 0.06 cfm/sq. ft. when 
tested according to ASTM E 283 at the following test-pressure difference:

1. Test-Pressure Difference: 1.57 lbf/sq. ft.

I. Water Penetration for Metal Roof Panels: No water penetration when tested according 
to ASTM E 1646 or ASTM E 331 at the following test-pressure difference:

1. Test-Pressure Difference: 2.86 lbf/sq. ft.

J. Water Penetration for Metal Wall Panels: No water penetration when tested according 
to ASTM E 331 at the following test-pressure difference:

1. Test-Pressure Difference: 2.86 lbf/sq. ft.

K. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 
for wind-uplift-resistance class indicated.
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1. Uplift Rating: UL 90.

2.4 STRUCTURAL-STEEL FRAMING

See Section 13 34 19 “Metal Building Systems – Structural Framing”.

2.5 METAL ROOF PANELS

A. Standing-Seam, Vertical-Rib, Metal Roof Panels: Formed with vertical ribs at panel 
edges and intermediate stiffening ribs symmetrically spaced between ribs, with factory 
applied sealant; designed for sequential installation by mechanically attaching panels to 
supports using concealed clips located under one side of panels and engaging opposite 
edge of adjacent panels.

1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 
0.024-inch nominal uncoated steel thickness. Prepainted by the coil-coating 
process to comply with ASTM A 755/A 755M.

a. Exterior Finish: Two-coat fluoropolymer.
b. Color: As selected by Architect from manufacturer's standard range 

(minimum 16 available options required).

2. Clips: One-piece fixed or two-piece floating to accommodate thermal movement.
3. Joint Type: Mechanically seamed.
4. Panel Coverage: 16 inches.
5. Panel Height: 2 inches.
6. Basis of Design: Ceco, SuperLok roof panels.

B. Finishes:

1. Exposed Coil-Coated Finish: Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer 
finish containing not less than 70 percent PVDF resin by weight in color coat. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions.

2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-
colored acrylic or polyester backer finish, consisting of prime coat and wash coat 
with a minimum total dry film thickness of 0.5 mil.

2.6 METAL WALL PANELS

A. Exposed-Fastener, Tapered-Rib, Metal Wall Panels: Formed with raised, trapezoidal 
major ribs and intermediate stiffening ribs symmetrically spaced between major ribs; 
designed to be installed by lapping side edges of adjacent panels and mechanically 
attaching panels to supports using exposed fasteners in side laps.

1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 
0.024-inch nominal uncoated steel thickness. Prepainted by the coil-coating 
process to comply with ASTM A 755/A 755M.
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a. Exterior Finish: Two-coat fluoropolymer.
b. Color: As selected by Architect from manufacturer's standard range 

(minimum 16 available options required).

2. Vertical Wall Panel
a. Major-Rib Spacing: 12 inches.
b. Panel Coverage: 36 inches.
c. Panel Height: 1.25 inches.
d. Basis of Design: Ceco, Vertical PBR wall panels.

3. Horizontal Wall Panel
a. Rib Spacing: 6 inches.
b. Panel Coverage: 36 inches.
c. Panel Height: .75 inches.
d. Basis of Design: Ceco, Vertical PBU wall panels.

B. Exposed-Fastener, Reverse-Rib, Metal Liner Panel: Formed with recessed, trapezoidal 
valleys and flat pan between valleys; designed to be installed by lapping side edges of 
adjacent panels and mechanically attaching panels to supports using exposed fasteners 
in side laps.

1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 
0.024-inch nominal uncoated steel thickness. Prepainted by the coil-coating 
process to comply with ASTM A 755/A 755M.

a. Exterior Finish: Siliconized polyester.
b. Color: As selected by Architect from manufacturer's standard range 

(minimum 16 available options required).

2. Rib Spacing: 6 inches o.c.
3. Panel Coverage: 36 inches.
4. Panel Height: .75 inches.
5. Basis of Design: Ceco, PBU wall panels.

C. Finishes:

1. Exposed Coil-Coated Finish:

a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not 
less than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, 
and apply coating to exposed metal surfaces to comply with coating and 
resin manufacturers' written instructions.

b. Siliconized Polyester: Epoxy primer and silicone-modified, polyester-enamel 
topcoat; with a minimum dry film thickness of 0.2 mil for primer and 0.8 mil 
for topcoat.

2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-
colored acrylic or polyester backer finish, consisting of prime coat and wash coat 
with a minimum total dry film thickness of 0.5 mil.
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2.7 ACCESSORIES

A. General: Provide accessories as standard with metal building system manufacturer and 
as specified. Fabricate and finish accessories at the factory to greatest extent possible, 
by manufacturer's standard procedures and processes. Comply with indicated profiles 
and with dimensional and structural requirements.

1. Form exposed sheet metal accessories that are without excessive oil-canning, 
buckling, and tool marks and that are true to line and levels indicated, with exposed 
edges folded back to form hems.

B. Roof Panel Accessories: Provide components required for a complete metal roof panel 
assembly including copings, fasciae, corner units, ridge closures, clips, sealants, 
gaskets, fillers, closure strips, and similar items. Match material and finish of metal roof 
panels unless otherwise indicated.

1. Closures: Provide closures at eaves and ridges, fabricated of same material as 
metal roof panels.

2. Clips: Manufacturer's standard, formed from steel sheet, designed to withstand 
negative-load requirements.

3. Cleats: Manufacturer's standard, mechanically seamed cleats formed from steel 
sheet.

4. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 
material recommended by manufacturer.

5. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-
foam or closed-cell laminated polyethylene; minimum 1-inch-thick, flexible closure 
strips; cut or premolded to match metal roof panel profile. Provide closure strips 
where indicated or necessary to ensure weathertight construction.

C. Wall Panel Accessories: Provide components required for a complete metal wall panel 
assembly including copings, fasciae, mullions, sills, corner units, clips, sealants, gaskets, 
fillers, closure strips, and similar items. Match material and finish of metal wall panels 
unless otherwise indicated.

1. Closures: Provide closures at eaves and rakes, fabricated of same material as 
metal wall panels.

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 
material recommended by manufacturer.

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-
foam or closed-cell laminated polyethylene; minimum 1-inch-thick, flexible closure 
strips; cut or premolded to match metal wall panel profile. Provide closure strips 
where indicated or necessary to ensure weathertight construction.

D. Flashing and Trim: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 
0.018-inch nominal uncoated steel thickness, prepainted with coil coating; finished to 
match adjacent metal panels.

1. Provide flashing and trim as required to seal against weather and to provide 
finished appearance. Locations include, but are not limited to, eaves, rakes, 
corners, bases, framed openings, ridges, fasciae, and fillers.
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2. Opening Trim: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 
0.030-inch nominal uncoated steel thickness, prepainted with coil coating. Trim 
head and jamb of door openings, and head, jamb, and sill of other openings.

E. Gutters: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-
inchnominal uncoated steel thickness, prepainted with coil coating; finished to match roof 
fascia and rake trim. Match profile of gable trim, complete with end pieces, outlet tubes, 
and other special pieces as required. Fabricate in minimum 96-inch-long sections, sized 
according to SMACNA's "Architectural Sheet Metal Manual."

1. Gutter Supports: Fabricated from same material and finish as gutters.
2. Strainers: Bronze, copper, or aluminum wire ball type at outlets.

F. Downspouts: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-
inchnominal uncoated steel thickness, prepainted with coil coating; finished to match 
metal wall panels. Fabricate in minimum 10-foot-long sections, complete with formed 
elbows and offsets.

1. Mounting Straps: Fabricated from same material and finish as gutters.

G. Pipe Flashing: Premolded, EPDM pipe collar with flexible aluminum ring bonded to base.

H. Materials:

1. Fasteners: Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-
welded studs, and other suitable fasteners designed to withstand design loads. 
Provide fasteners with heads matching color of materials being fastened by means 
of plastic caps or factory-applied coating.

a. Fasteners for Metal Roof Panels: Self-drilling, Type 410 stainless steel or 
self-tapping, Type 304 stainless-steel or zinc-alloy-steel hex washer head, 
with EPDM washer under heads of fasteners bearing on weather side of 
metal panels.

b. Fasteners for Metal Wall Panels: Self-drilling, Type 410 stainless steel or 
self-tapping, Type 304 stainless-steel or zinc-alloy-steel hex washer 
head, with EPDM sealing washers bearing on weather side of metal panels.

c. Fasteners for Flashing and Trim: Blind fasteners or self-drilling screws with 
hex washer head.

d. Blind Fasteners: High-strength aluminum or stainless-steel rivets.

2. Corrosion-Resistant Coating: Cold-applied asphalt mastic, compounded for 15-
mildry film thickness per coat. Provide inert-type noncorrosive compound free of 
asbestos fibers, sulfur components, and other deleterious impurities.

3. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-
packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with 
water to consistency suitable for application and a 30-minute working time.

4. Metal Panel Sealants:

a. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene-
compound sealant tape with release-paper backing. Provide permanently 
elastic, nonsag, nontoxic, nonstaining tape of manufacturer's standard size.
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b. Joint Sealant: ASTM C 920; one part elastomeric polyurethane or 
polysulfide; of type, grade, class, and use classifications required to seal 
joints in metal panels and remain weathertight; and as recommended by 
metal building system manufacturer.

2.8 FABRICATION

A. General: Design components and field connections required for erection to permit easy 
assembly.

1. Mark each piece and part of the assembly to correspond with previously prepared 
erection drawings, diagrams, and instruction manuals.

2. Fabricate structural framing to produce clean, smooth cuts and bends. Punch 
holes of proper size, shape, and location. Members shall be free of cracks, tears, 
and ruptures.

B. Tolerances: Comply with MBMA's "Metal Building Systems Manual" for fabrication and 
erection tolerances.

C. Primary Framing: See Section 13 34 19.1 “Metal Building Systems – Structural Framing”.

D. Secondary Framing: See Section 13 34 19.1 “Metal Building Systems – Structural 
Framing”.

E. Metal Panels: Fabricate and finish metal panels at the factory to greatest extent possible, 
by manufacturer's standard procedures and processes, as necessary to fulfill indicated 
performance requirements. Comply with indicated profiles and with dimensional and 
structural requirements.

1. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, 
for full length of metal panel.

2.9 SOURCE QUALITY CONTROL

A. Special Inspection: Manufacturer will engage a qualified special inspector to perform 
source quality control inspections and to submit reports.

1. Accredited Manufacturers: Special inspections will not be required if fabrication is 
performed by an IAS AC472-accredited manufacturer approved by authorities 
having jurisdiction to perform such Work without special inspection.

a. After fabrication, submit copy of certificate of compliance to authorities 
having jurisdiction, certifying that Work was performed according to Contract 
requirements.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with erector present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the 
Work.

B. Before erection proceeds, survey elevations and locations of concrete- and masonry-
bearing surfaces and locations of anchor rods, bearing plates, and other embedments 
to receive structural framing, with erector present, for compliance with requirements and 
metal building system manufacturer's tolerances.

C. Proceed with erection only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean and prepare surfaces to be painted according to manufacturer's written 
instructions for each particular substrate condition.

B. Provide temporary shores, guys, braces, and other supports during erection to keep 
structural framing secure, plumb, and in alignment against temporary construction loads 
and loads equal in intensity to design loads. Remove temporary supports when 
permanent structural framing, connections, and bracing are in place unless otherwise 
indicated.

3.3 ERECTION OF STRUCTURAL FRAMING

See Section 13 34 19.1 “Metal Building Systems – Structural Framing”.

3.4 METAL PANEL INSTALLATION, GENERAL

A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's 
standard procedures and processes, as necessary to fulfill indicated performance 
requirements demonstrated by laboratory testing. Comply with indicated profiles and with 
dimensional and structural requirements.

B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal 
panels may be fabricated on-site using UL-certified, portable roll-forming equipment if 
panels are of same profile and warranted by manufacturer to be equal to factory-formed 
panels. Fabricate according to equipment manufacturer's written instructions and to 
comply with details shown.

C. Examination: Examine primary and secondary framing to verify that structural-panel 
support members and anchorages have been installed within alignment tolerances 
required by manufacturer.
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1. Examine roughing-in for components and systems penetrating metal panels, to 
verify actual locations of penetrations relative to seams before metal panel 
installation.

D. General: Anchor metal panels and other components of the Work securely in place, with 
provisions for thermal and structural movement.

1. Field cut metal panels as required for doors, windows, and other openings. Cut 
openings as small as possible, neatly to size required, and without damage to 
adjacent metal panel finishes.

a. Field cutting of metal panels by torch is not permitted unless approved in 
writing by manufacturer.

2. Install metal panels perpendicular to structural supports unless otherwise 
indicated.

3. Flash and seal metal panels with weather closures at perimeter of openings and 
similar elements. Fasten with self-tapping screws.

4. Locate and space fastenings in uniform vertical and horizontal alignment.
5. Locate metal panel splices over structural supports with end laps in alignment.
6. Lap metal flashing over metal panels to allow moisture to run over and off the 

material.

E. Lap-Seam Metal Panels: Install screw fasteners using power tools with controlled torque 
adjusted to compress EPDM washers tightly without damage to washers, screw threads, 
or metal panels. Install screws in predrilled holes.

1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped 
joints. Lap ribbed or fluted sheets one full rib corrugation. Apply metal panels and 
associated items for neat and weathertight enclosure. Avoid "panel creep" or 
application not true to line.

F. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, 
protect against galvanic action by painting contact surfaces with corrosion-resistant 
coating, by applying rubberized-asphalt underlayment to each contact surface, or by 
other permanent separation as recommended by metal roof panel manufacturer.

G. Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where 
required for weatherproof performance of metal panel assemblies. Provide types of 
gaskets, fillers, and sealants indicated; or, if not indicated, provide types recommended 
by metal panel manufacturer.

1. Seal metal panel end laps with double beads of tape or sealant the full width of 
panel. Seal side joints where recommended by metal panel manufacturer.

3.5 METAL ROOF PANEL INSTALLATION

A. General: Provide metal roof panels of full length from eave to ridge unless otherwise 
indicated or restricted by shipping limitations.
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1. Install ridge caps as metal roof panel work proceeds.
2. Flash and seal metal roof panels with weather closures at eaves and rakes. Fasten 

with self-tapping screws.

B. Standing-Seam Metal Roof Panels: Fasten metal roof panels to supports with concealed 
clips at each standing-seam joint, at location and spacing and with fasteners 
recommended by manufacturer.

1. Install clips to supports with self-drilling or self-tapping fasteners.
2. Install pressure plates at locations indicated in manufacturer's written installation 

instructions.
3. Seamed Joint: Crimp standing seams with manufacturer-approved motorized 

seamer tool so that clip, metal roof panel, and factory-applied sealant are 
completely engaged.

4. Rigidly fasten eave end of metal roof panels and allow ridge end free movement 
for thermal expansion and contraction. Predrill panels for fasteners.

5. Provide metal closures at peaks, rake edges, and each side of ridge caps.

3.6 METAL WALL PANEL INSTALLATION

A. General: Install metal wall panels in orientation, sizes, and locations indicated on 
Drawings. Install panels perpendicular to girts, extending full height of building, unless 
otherwise indicated. Anchor metal wall panels and other components of the Work 
securely in place, with provisions for thermal and structural movement.

1. Unless otherwise indicated, begin metal panel installation at corners with center of 
rib lined up with line of framing.

2. Shim or otherwise plumb substrates receiving metal wall panels.
3. When two rows of metal panels are required, lap panels 4 inches minimum.
4. When building height requires two rows of metal panels at gable ends, align lap of 

gable panels over metal wall panels at eave height.
5. Rigidly fasten base end of metal wall panels and allow eave end free movement 

for thermal expansion and contraction. Predrill panels.
6. Flash and seal metal wall panels with weather closures at eaves and rakes, and 

at perimeter of all openings. Fasten with self-tapping screws.
7. At wall-hung canopies, and other locations indicated, install “stacked” wall panels 

with panel closures, sill angles and flashing to provide weathertight installation.
8. Install screw fasteners in predrilled holes.
9. Install flashing and trim as metal wall panel work proceeds.
10. Apply elastomeric sealant continuously between metal base channel (sill angle) 

and concrete, and elsewhere as indicated on Drawings; if not indicated, as 
necessary for waterproofing.

11. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-drilling 
or self-tapping screws.

12. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls.

B. Metal Wall Panels: Install metal wall panels on exterior side of girts. Attach metal wall 
panels to supports with fasteners as recommended by manufacturer.
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3.7 ACCESSORY INSTALLATION

A. General: Install accessories with positive anchorage to building and weathertight 
mounting, and provide for thermal expansion. Coordinate installation with flashings and 
other components.

1. Install components required for a complete metal roof panel assembly, including 
trim, copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, 
closure strips, and similar items.

2. Install components for a complete metal wall panel assembly, including trim, 
copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, 
and similar items.

3. Where dissimilar metals contact each other or corrosive substrates, protect against 
galvanic action by painting contact surfaces with corrosion-resistant coating, by 
applying rubberized-asphalt underlayment to each contact surface, or by other 
permanent separation as recommended by manufacturer.

B. Flashing and Trim: Comply with performance requirements, manufacturer's written 
installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide 
concealed fasteners where possible, and set units true to line and level. Install work with 
laps, joints, and seams that will be permanently watertight and weather resistant.

1. Install exposed flashing and trim that is without excessive oil-canning, buckling, 
and tool marks and that is true to line and levels indicated, with exposed edges 
folded back to form hems. Install sheet metal flashing and trim to fit substrates and 
to result in waterproof and weather-resistant performance.

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. 
Space movement joints at a maximum of 10 feet with no joints allowed within 24 
inches of corner or intersection. Where lapped or bayonet-type expansion 
provisions cannot be used or would not be sufficiently weather resistant and 
waterproof, form expansion joints of intermeshing hooked flanges, not less than 1 
inch deep, filled with mastic sealant (concealed within joints).

C. Gutters: Join sections with riveted-and-soldered or lapped-and-sealed joints. Attach 
gutters to eave with gutter hangers spaced as required for gutter size, but not more than 
36 inches o.c. using manufacturer's standard fasteners. Provide end closures and seal 
watertight with sealant. Provide for thermal expansion.

D. Downspouts: Join sections with 1-1/2-inch telescoping joints. Provide fasteners 
designed to hold downspouts securely 1 inch away from walls; locate fasteners at top 
and bottom and at approximately 60 incheso.c. in between.

1. Provide elbows at base of downspouts to direct water away from building.

E. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and 
seal to panel as recommended by manufacturer.
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3.8 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a qualified special inspector to perform field 
quality control special inspections and to submit reports.

B. Product will be considered defective if it does not pass tests and inspections.

3.9 CLEANING AND PROTECTION

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint 
according to ASTM A 780/A 780M and manufacturer's written instructions.

B. Remove and replace glass that has been broken, chipped, cracked, abraded, or 
damaged during construction period.

C. Touchup Painting: After erection, promptly clean, prepare, and prime or reprime field 
connections, rust spots, and abraded surfaces of prime-painted structural 
framing, bearing plates, and accessories.

1. Clean and prepare surfaces by SSPC-SP 2, "Hand Tool Cleaning," or by SSPC-
SP 3, "Power Tool Cleaning."

2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

D. Touchup Painting: Cleaning and touchup painting are specified in Division 09.

E. Metal Panels: Remove temporary protective coverings and strippable films, if any, as 
metal panels are installed. On completion of metal panel installation, clean finished 
surfaces as recommended by metal panel manufacturer. Maintain in a clean condition 
during construction.

1. Replace metal panels that have been damaged or have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures.

END OF SECTION 13 34 19.2
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SECTION 14 45 00 - VEHICLE LIFTS

  GENERAL

1.1 SECTION INCLUDES

A. Vehicle lifts including safety equipment, controls, and accessories.

1.2 RELATED SECTIONS

A. Section 23 05 00 - Common Work Results for HVAC.

B. Section 26 05 00 - Common Work Results for Electrical.

1.3 REFERENCES

A. ALI: Automotive Lift Institute.

B. ANSI/ALI ALCTV: Safety Requirements for the Construction, Testing, and Validation 
of Automotive Lifts.

C. International Standards Organization (ISO):  ISO 9001 Quality management 
systems - Requirements. 

D. Underwriters Laboratories Inc. (UL):  UL201 - These requirements cover garage 
equipment, rated not more than 600 volts, for use in accordance with the National 
Electrical Code, NFPA 70.

1.4 SUBMITTALS

A. Submit under provisions of Section 01 30 00.

B. Product Data: Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation manual.
4. Operations manual.
5. Maintenance manual.
6. Safety manual.

C. Shop Drawings: Template drawings and load reactions for lift application.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:

1. Factory trained authorized company.
2. Company insured for completed operations of installing lift.

B. In addition to the other requirements outlined herein, the lift or lifts, shall comply with 
all applicable requirements of ANSI standards.  "Safety Requirements for the 
Construction, Care and Use of Automotive Lifts" as published by the American 
national Standards Institute. The lift company Quality Management System shall be 
ISO9001 certified.
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1.6 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within 
limits recommended by manufacturer for optimum results.  Do not install products 
under environmental conditions outside manufacturer's absolute limits.

1.7 WARRANTY

A. Contractor/manufacturer/installer has responsibility for an extended Corrective 
Period for work of this Section for the period stated from date of Substantial 
Completion against deficiencies as stated in the manufacturer's standard warranty.

B. Contractor/manufacturer/installer shall promptly and without inconvenience and cost 
to Owner correct said deficiencies:

1. Failure due to defective materials and workmanship.

C. Contractor/manufacturer/installer shall be notified immediately of defective products 
and be given a reasonable opportunity to inspect the goods prior to return. 
Manufacturer will not assume responsibility, or compensation, for unauthorized 
repairs or labor.

PART  2  PRODUCTS

2.1 MANUFACTURERS

A. Acceptable Manufacturer: Rotary Lift, which is located at: 2700 Lanier Dr.  ; 
Madison, IN 47250; Toll Free Tel: 800-640-5438; Tel: 812-273-1622; Web: 
www.rotarylift.com 

2.2 50,000 lb CAPACITY INGROUND LIFTS

A. Lift Characteristics:

1. Two Post-Adjustable Axle Engaging Lift: Lift shall consist of two individual 
lifting assemblies in line with the longitudinal axis of the vehicle, each lifting 
cylinder so equipped as to engage the axle, suspension, as specified herein.  
One of the two lifting cylinder assemblies will be movable along this same 
axis to affect variable spacing between the lifting cylinder assemblies.  The 
front movable unit will be referred to as the "front post " and the stationary unit 
will be called the "rear post ". (Front & Rear Jacks to be EnviroGuard coated.)

2. Adapter Adjustment:  19-1/8 inches (486 mm) minimum. 44 inches (1118 mm) 
maximum.

3. Rise:  Front 66 inches (1676 mm).  Rear 69 inches (1753 mm).
4. 25,000 lb (11340 kg) capacity each post.
5. Continuous trench design.
6. Front post shall be movable to provide proper engagement with vehicles 

ranging in wheelbases from 95” minimum to 293” maximum.

B. Model R70 P:  As manufactured by Rotary Lift.

1. Recessed Front Superstructure
2. Model P5122 In- Pit Power Unit. Electrical Requirements: 10 hp., 208 volts, 3 

phase.
3.       Saddle Adapter kit for Buses.

http://www.rotarylift.com/
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PART  3  EXECUTION

3.1 EXAMINATION

A. Do not begin installation until supporting structures have been properly prepared.

B. If supporting structure preparation is the responsibility of another installer, notify 
Architect of unsatisfactory preparation before proceeding.

3.2 INSTALLATION

A. Install in accordance with manufacturer instructions.

3.3 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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DIVISION 22– PLUMBING 

SECTION 22 00 00 -- GENERAL PROVISIONS FOR PLUMBING 

PART 1 - GENERAL 

1.1 GENERAL 

A. The General Conditions, Special Conditions, Supplemental Conditions, 
Instructions to Bidders, and other Contract Documents apply to this branch of the 
work as well as to the other branches.    

B. Provide the materials (piping, equipment, equipment accessories, etc.) and labor 
necessary for complete and functioning plumbing systems.  The Drawings and 
Specifications are intended to indicate complete working systems. Provide 
complete and properly working systems, even if all materials and labor necessary 
to achieve this are not specifically shown on the Drawings or specified. 

C. The Contractor shall familiarize himself with the work of all other trades, general 
type construction, and the relationship of his work to other sections.  He shall 
examine all working drawings, specifications and conditions affecting his work.  
The Contractor shall visit the premises and thoroughly familiarize himself with all 
details of the work and working conditions, verify all dimensions in the field and 
advise the Engineer of any discrepancy before fabricating or performing any 
work. 

D. The work shall include complete testing of all equipment and piping at the 
completion of the work and making any minor connection changes or adjustments 
necessary for the proper functioning of the system and equipment. 

E. Perform any necessary temporary work during construction. 

F. Work under this section shall conform to governing codes, ordinances and 
regulations of the City, County and State. 

G. The Contractor shall be responsible for any errors in fabrication, for the correct 
fitting, installation and erection of the various mechanical systems. 

1.2 REDUCTION OF LEAD IN DRINKING WATER ACT  

A. In accordance with the “ Reduction of Lead in Drinking Water Act” of 2011, all 
potable water pipe, pipe fittings, plumbing fittings and fixtures shall have a 0.25% 
maximum lead content for all wetted components using a surfaced bases 
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averaging formula. This includes all components of potable water systems as well 
as combined fire and domestic water systems. Products that are specified in the 
document as basis of design, shall comply with this regulation or be substituted 
with an approved equal. 

1.3 POWDER ACTUATED CONCRETE FASTENERS   

A. Obtain written approval from the structural engineer before using powder-
actuated concrete fasteners.  

B. Do not use powder-actuated concrete fasteners for lightweight-aggregate 
concretes or for slabs less than 4 inches (100 mm) thick. 

1.4 SUSPENSION FROM METAL DECKING 

A. Do not use metal decking for suspension of piping or equipment. Hang items from 
top member of joist or provide additional structure to span between top members 
if needed. 

1.5 COORDINATION BETWEEN TRADES  

A. Demand and examine all Drawings and Specifications pertaining to the 
construction before installing the work described and shown under these 
Drawings and Specifications.  Cooperate with all other Contractors in locating 
piping, ductwork, conduit, openings, chases and equipment in order to avoid 
conflict with any other Contractor's work.  Give special attention to points where 
piping must cross ducts or other piping and where ducts, piping and conduit must 
fur into the walls and columns.  All work installed above a lay-in ceiling must be 
coordinated and installed so there is a minimum of 4 inches between the top of 
the ceiling grid and the bottom of the installation. 

B. Make known to other trades intended positioning of materials and intended order 
of work.  Determine intended position of work of other trades and intended order 
of installation. 

1.6 DISCREPANCIES 

A. If any discrepancies occur between the accompanying Drawings and these 
Specifications and Drawings and Specifications covering other Contracts, report 
such discrepancies to the Architect/Engineer far enough in advance so that a 
workable solution can be presented.  No extra payment will be allowed for 
relocation of piping and equipment not installed in accordance with the above 
instructions, and which interferes with work and equipment of other Contractors.         
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1.7 EXISTING PIPE AND SERVICES  

A. Existing piping and services are located as accurately as possible from available 
information, but it shall be the Contractor's responsibility to locate, determine 
exact elevations and make required connections to such lines and services in 
manner approved by the Architect/Engineer.   

B. Maintain in operating condition active utilities encountered in the utility 
installation.  Repair to the satisfaction of the Architect/ Engineer and the Owner 
any surface or subsurface improvements damaged during the course of the work, 
unless such improvement is shown to be abandoned or removed.    

1.8 CONTINUOUS OPERATION AND CUTOVER  

A. To facilitate the continuous operation of the existing utilities, no utility service shall 
be tapped into without prior notification of 48 hours to and approval received from 
the designated authority of the utility company. 

1.9 ASBESTOS   

A. If during the course of his work the Contractor observes the existence of 
asbestos, or asbestos-bearing materials, the Contractor shall immediately 
terminate further work on the project and notify the Owner of the condition.  The 
Owner will, after consultation with the Engineer, determine a further course of 
action.    

1.10 ACCESSIBILITY   

A. Install equipment and materials to provide required access for servicing and 
maintenance.  Coordinate the final location of concealed equipment and devices 
requiring access with final location of required access panels and doors.  Allow 
ample space for removal of all parts that require replacement or servicing.   

B. Extend all grease fittings to an accessible location.    

1.11 ROUGH-IN   

A. Verify final locations for rough-ins with field measurements and with the 
requirements of the actual equipment to be connected.    

1.12 PLUMBING INSTALLATIONS  

A. Coordinate plumbing equipment and materials installation with other building 
components.   
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B. Verify all dimensions by field measurements.  Field verify existing conditions and 
all required measurements before fabricating any piping or equipment. 

C. Arrange for chases, slots, and openings in other building components to allow for 
plumbing installations.   

D. Coordinate the installation of required supporting devices and sleeves to be set 
in poured in place concrete and other structural components, as they are 
constructed.   

E. Sequence, coordinate, and integrate installations of plumbing materials and 
equipment for efficient flow of the Work.  Give particular attention to large 
equipment requiring positioning prior to closing-in the building. 

F. Coordinate the cutting and patching of building components to accommodate the 
installation of plumbing equipment and materials.   

G. Where mounting heights are not detailed or dimensioned, install plumbing 
services and overhead equipment to provide the maximum headroom possible. 

H. Install plumbing equipment to facilitate maintenance and repair or replacement 
of equipment components.  As much as practical, connect equipment for ease of 
disconnecting, with minimum of interference with other installations.   

I. Coordinate the installation of plumbing materials and equipment above ceilings 
with suspension system, light fixtures, and other installations. 

J. Coordinate connection of plumbing systems with exterior underground and 
overhead utilities and services.  Comply with requirements of governing 
regulations, franchised service companies, and controlling agencies.  Provide 
required connection for each service.    

K. Do not install plumbing work where it will interfere with work of other trades. 

L. Do not install plumbing work under HVAC terminal units above suspended 
ceilings. 

M. Do not install plumbing work where it will interfere with access doors in ductwork. 

N. Do not install plumbing work where it will interfere with access to control panels 
on HVAC and/or electrical equipment. 

O. Do not install plumbing work where it will interfere with access space around 
mechanical and electrical equipment.  Do not install piping where it will interfere 
with removal of HVAC coils, filters or fan shafts. 

P. Do not install piping so close to ceiling that ceiling tiles in accessible ceilings 
cannot be removed without damaging them. 
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Q. Do not install plumbing work over the top of electrical equipment. Maintain 
minimum distances away from electrical equipment as required by the Electric 
Code. 

R. Photographs: When all inaccessible plumbing work is installed and before any 
wallboards or hard ceilings installation is to begin, the contractor is to photograph 
all plumbing work in all inaccessible ceilings and walls. Each photograph is to 
have a label as a part of the photograph that indicates the orientation (i.e., north 
wall, south wall and etc.) and the room location.  One copy of the photographs 
with a written description of each filename including orientation and room location 
are to be presented to the owner in digital (jpg) format on 3-1/2” floppy disks. The 
resolution of the picture is to be of a level that is required to clearly show the 
location of all mechanical and electrical work. 

1.13 EXCAVATION, TRENCHING AND BACKFILLING  

A. Photographs: The contractor shall photograph all underground utilities before 
backfilling. Photographs shall be oriented and labeled so that the locations, all 
crossings and depths of the utilities can be determined from the photographs.  

B. General: Excavate in accordance with requirements of Division Section 
“EARTHWORK” and requirements of this Section.  Lay the pipe in open trench 
except when the Architect/Engineer gives written permission for tunneling.  Open 
the trench sufficiently ahead of pipe laying to reveal obstructions.  Maintain easy 
access to fire hydrants by fire fighting apparatus. Provide trench crossing as 
necessary to accommodate public travel. 

C. Provide trench crossing as necessary to accommodate public travel.   

D. Separate Trenches:  Unless otherwise shown or requested, provide separate 
trenches for sewers, water lines and gas lines, respectively, with a minimum of 3' 
of undisturbed earth between trenches.  In locations such as close to building, 
where separate trenches for sewers and water lines are impracticable, lay the 
water pipe on a solid shelf at least 18" above the top of the sewer. Always place 
gas lines in a separate trench from electrical lines.     

E. Width of Trench:  Excavate trenches of sufficient width for proper installation of 
work.  When the depth of backfill over sewer pipe exceeds 10', keep the trench 
at the level of the top of the pipe as narrow as possible.   

F. Sheeting and Bracing:  Sheet and brace trenches as necessary to protect 
workmen and adjacent structures.  Comply with local regulations or, in the 
absence thereof, with the "Manual of Accident Prevention in Construction" of the 
Associated General Contractors of America, Inc.  Do not remove sheeting until 
trench is backfilled sufficiently to protect pipe and prevent injurious caving.  When 
ordered in writing by the Architect/ Engineer, leave sheeting in place and the 
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Contract will be adjusted (See General Conditions): cut off such sheeting not to 
be removed at least 3' below finished grade.   

G. Water Removal:  Keep trenches free from water while construction therein is in 
progress.  Under no circumstances lay pipe or appurtenances in water.  Pump or 
bail water from bell holes to permit proper jointing of pipes.  Conduct the 
discharge from trench dewatering to drains or natural discharge channels.   

H. Disposition of Utilities:  Observe rules and regulations governing the respective 
utilities in executing work under this heading.  Protect active utilities from damage 
or remove in accordance with written instructions of the Architect/Engineer (See 
General Conditions).  Plug, cap or remove inactive and abandoned utilities 
encountered in trenching operations.  In absence of specific requirements, plug 
or cap such utility line at least 3' from utility line to be installed or as required by 
local regulations. 

I. Rock Excavation:  Materials to be excavated shall include earth and any other 
material including rock encountered within the limits of trench excavation for the 
utilities to the depth and extent indicated on the drawings and herein specified.  
In case of any change ordered by the Owner or Architect/Engineer in the quantity 
of excavation, the contract price will be adjusted by unit price or as described 
under Excavation, Filling and Grading of Division Site Work of these 
specifications.  The term "rock" as used is defined to be hard material in nature 
that cannot be dislodged from its bed and removed therefrom without blasting or 
drilling.  Any other is "earth" insofar as removal of the material to be excavated is 
concerned.   

1. Allowance for Additional Rock Excavation:  In addition to the rock removal 
specified in the preceding paragraph, include in the Contract Price an 
additional ten (l0) cubic yards of trench rock removal by mechanical means.  
If more or less additional rock removal is required due to changes in routing 
or in elevations of underground utilities authorized in writing, the Contract 
Price will be adjusted via unit prices. 

J. Blasting:  See Division Section “EARTHWORK” to see if blasting is allowed.  If 
blasting is allowed, obtain written approval of method from Architect/Engineer 
before proceeding with rock excavation.   

K. Trench Bottoms:  Lay all pipe, unless otherwise noted or detailed, in undisturbed 
earth on at least 4" of #9 crushed stone, or other approved grillage.  Bedding shall 
be in place and graded before pipe is installed. 

L. Special Supports:  Whenever, in the option of the Architect/Engineer, the soil at 
or below the requisite pipe grade is unsuitable for supporting sewers or other 
utilities and appurtenances specified in this section, provide special support as 
the Architect/Engineer may direct and the Contract Price will be adjusted.  (See 
General Conditions).   
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M. Tree Protection:  Exercise care to protect the roots of trees to remain.  Within the 
branch spread of such trees, perform trenching by hand.  Open the trench only 
when the utility can be installed immediately, prune injured roots cleanly and 
backfill as soon as possible.  Perform this work under the direction of the 
Architect/Engineer.    

N. Backfilling:  Inspect and test piping and record locations of pipe lines and 
appurtenances before backfilling.  

O. Trenches Under Floor Slabs: Backfill under floor slab on grade to a point 5’-0” 
outside of perimeter building wall with fill as specified in Division  Section 
“EARTHWORK”.  Remove excess excavation materials from the site daily unless 
otherwise instructed.   

P. Trenches in Other Areas: Backfill with materials in accordance with Division 
Section “EARTHWORK”.  Compact backfill thoroughly with a heavy tamper.  

Q. The Contractor, at his option, may backfill the remaining depth of the trench from 
12" above top of piping to 12" below finished grade with sand, wash gravel, or 
fine rock chat.  The remaining depth of the trench would then be backfilled as 
specified in the preceding specification.    

1.14 SOIL MATERIALS 

A. General:  Provide approved borrow soil materials from off-site when sufficient 
approved soil materials are not available from excavations. 

B. Satisfactory Soil Materials:  ASTM D 2487 soil classification groups GW, GP, GM, 
SW, SP, and SM; free of rock or gravel larger than 2 inches in any dimension, 
debris, waste, frozen materials, vegetation and other deleterious matter. 

C. Unsatisfactory Soil Materials:  ASTM D 2487 soil classification groups GC, SC, 
ML, MH, CL, CH, OL, OH, and PT. 

D. Backfill and Fill Materials:  Satisfactory soil materials. 

1.15 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus satisfactory soil and waste material, including 
unsatisfactory soil, trash, and debris, and legally dispose of it off the Owner's 
property. 

1.16 WORKING DRAWINGS   

A. Scale of drawings is approximate.  Do not scale the drawings to determine 
locations of plumbing work.  Exact locations, dimensions and elevations shall be 
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governed by field conditions.  Make field measurements of building before 
fabricating or installing equipment or materials.   

B. Drawings are based on physical dimensions of one or more manufacturer's 
equipment.  Other approved equipment shall be of such dimensions that it can 
be readily installed in available space, leaving ample clearance for proper 
maintenance.   

C. Intent of drawings is to show systems and sizes.  Drawings do not necessarily 
show all required offsets.  Work shall be installed to conform with space 
limitations.  Offsets, transitions, fittings, etc., shall be provided as part of the 
Contract where required to attain this objective.   

1.17 EQUIPMENT MOUNTING  

A. Mount equipment with moving parts, such as compressors, pumps, etc., on 
vibration supports suitable for the purpose of minimizing noise and vibration 
transmission unless otherwise specified.  In addition, isolate equipment from 
external connections such as piping, with flexible connectors, vibration isolators, 
or other approved means.   

B. Provide each piece of equipment or apparatus suspended from the ceiling or 
mounted above the floor level with suitable structural support, pipe stand, 
platform or carrier as approved by the Architect/Engineer.     

1.18 PAINTING 

A. Paint the following items.   

1. Exposed plumbing piping, valve bodies and fittings - bare and insulated, 
including hangers, platforms, etc.   

2.  “Exposed” shall mean exposed to view, such as, in mechanical spaces, 
tunnels, on roofs and in rooms with no suspended ceilings. 

B. Colors of piping shall be as specified in the “Identification for Plumbing Piping and 
Equipment” section of the Specifications. See “color coding” in identification 
schedules. 

C. Painting shall be done in accordance with the "Painting" section of the 
specifications unless otherwise specified under other sections of the 
specifications,  

    

D. Do not paint aluminum and stainless steel equipment, motor and identification 
plates, tags, etc.  
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E. Do not paint piping concealed in walls or above suspended ceilings. 

1.19 DEBRIS   

A. Remove from the site any debris and dirt caused by the work.  Maintain the 
premises in a clean and orderly condition.    

1.20 PROTECTION OF EQUIPMENT AND MATERIALS 

A. Provide suitable protection from dampness damage, dirt, etc., for equipment and 
materials during construction and until final acceptance by the Owner.  Keep ends 
of piping capped off when work on them is not in progress.  Such protection shall 
be by a means acceptable to the Architect/Engineer.       

1.21 CLEANING UP  

A. After completion of the work and before final acceptance of the work, thoroughly 
clean equipment and materials and remove foreign matter such as grease, dirt, 
labels, stickers, etc., from the exterior of piping, equipment and associated 
fabrications.    

1.22 EQUIPMENT CONNECTIONS   

A. Make connections to equipment furnished by others whenever such equipment 
is shown on any part of the drawings or mentioned in any section of the 
specifications.   

B. Verify equipment locations and the sizes, number, locations, and types of 
connections to be made before installation of any such equipment.    

1.23 EQUIPMENT INSTALLATION INSTRUCTIONS  

A. Install plumbing piping and equipment in strict accordance with manufacturer's 
recommendations.  Provide equipment accessories necessary for proper 
operation or recommended by the manufacturer, even if such accessories are 
not shown on the drawings or mentioned in the specifications.    

1.24 PERMITS, CODES AND APPROVALS   

A. Permits.  Obtain and pay for the permits and licenses necessary for the complete 
plumbing systems from the authorities governing such work.   
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B. Codes.  Installation shall be in accordance with applicable codes and regulations, 
including but not limited to the following:    

1.  City or County Building Inspector   
2.  National and Local Electric Codes   
3.  Kentucky State Plumbing Code   
4.  Kentucky Building Code and its referenced codes  
5.  Kentucky State Fire Marshal   
6.  Local Fire Codes  
7.  Local Building Inspections  

C. Approvals.  All work must be approved by the Architect/Engineer before final 
payment is made.   

D. Obtain a final certificate of approval for the entire plumbing installation from the 
Department of Housing, Building and Construction, Division of Plumbing.  Submit 
to the Architect/Engineer after completion of the work and before final payment 
is made.    

1.25 SUBSTITUTION OF MATERIALS AND EQUIPMENT 

A. When making a shop drawing submittal for materials and/or equipment of a 
different manufacturer than that specified, it shall be understood and agreed that 
such substitution if approved will be made without cost to the Owner, regardless 
of changes in connections, spacing, electrical service, etc.    

1.26 WORKMANSHIP   

A. Work shall be performed by mechanics skilled in their respective trades and shall 
present appearance typical of best trade practice. Work not installed in this 
manner shall be repaired, removed or replaced, or otherwise remedied as 
directed by the Architect/Engineer.     

1.27 RECORD DRAWINGS  

A. Keep accurate record of deviations from drawings, particularly where work is 
concealed.  Submit one (1) set of drawings marked to show changes when work 
is completed.    

1.28 SUPERVISION 

A. The Contractor shall personally supervise the work or have a competent 
superintendent, satisfactory to the Architect/Engineer and Owner on the work at 
all times during progress with full authority to act.   
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B. The Contractor shall lay out his work and be responsible for any necessary lines, 
levels, elevations and measurements.  He must verify the figures shown on the 
drawings before laying out the work and will be held responsible for any error 
resulting from his failure to do so.  Work at the site of the project shall be observed 
by the Architect/Engineer or his representative.   

C. Final Inspection:  At the time of final inspection of the work performed under this 
Contract, systems shall be complete in every respect and in perfect operating 
condition.  Surplus materials of every character resulting from work of this section 
shall have been removed.  Sanitary sewers shall be free from sand, silt or other 
obstructions.  Any defect discovered in the utilities subsequent to this inspection 
shall have been corrected.    

1.29 STRUCTURAL RESPONSIBILITY   

A. The Contractor shall be responsible for properly shoring, bracing, supporting, 
etc., any existing and/or new construction to guard against cracking, settling, 
collapsing, displacing, or weakening. No structural member shall be cut or 
otherwise weakened in any manner without the written consent of the 
Architect/Engineer.   

B. Any damage occurring to the existing and/or new structures, due to failure to 
exercise proper precautions or due to action of the elements, shall be promptly 
and properly made good to the satisfaction of the Owner or Architect/Engineer, 
without cost to either the Owner or the Architect/ Engineer.    

1.30 OPENINGS 

A. This Contractor shall be responsible for the openings he may require in floors, 
walls, roof or ceilings of any type of new or existing construction whether or not 
shown on the Architectural, Structural or Plumbing Drawings. 

B. Openings that have been shown on the Architectural and/or Structural Drawings 
will be provided under other Divisions; however, the responsibility for the correct 
size and location of such openings shall be that of this Contractor. 

C. Openings that have not been shown on the Architectural and/or Structural 
Drawings shall be provided by this Contractor. 

D. Review and conform to all structural requirements as detailed or specified in the 
Structural drawings and specifications. 
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1.31 CUTTING, FITTING AND PATCHING   

A. Before doing any cutting or drilling, Contractor shall obtain permission from the 
Architect/Engineer and shall follow his instructions as to how proposed cutting or 
drilling is to be done.    

B. Do any cutting, patching, drilling of masonry, steel, wood or iron work and any 
fitting necessary for the proper installation of apparatus and materials included in 
these specifications or governed thereby.   

C. General:  Employ skilled workmen to perform cutting and patching. Proceed with 
cutting and patching at the earliest feasible time and complete without delay.   

D. Cut existing construction to provide for installation of other components or 
performance of other construction activities and the subsequent fitting and 
patching required to restore surfaces to their original condition.   

E. Coordinate with the Structural Engineer BEFORE drilling, cutting, notching, etc., 
any new or existing structural members.  Obtain written permission from 
Structural Engineer before doing such work. Locations and sizes of openings and 
methods of cutting or drilling such openings must be approved in advance by the 
Structural Engineer. Positively identify exact locations of reinforcing bars or 
tension cables in structural members by X-raying or other methods approved by 
the Structural Engineer if required by the Structural Engineer. 

F. Cutting:  Cut existing construction using methods least likely to damage elements 
to be retained or adjoining construction.  Where possible review proposed 
procedures with the original installer; comply with the original installer's 
recommendations.   

G. In general, where cutting is required use hand or small power tools designed for 
sawing or grinding, not hammering and chopping.  Cut holes and slots neatly to 
size required with minimum disturbance of adjacent surfaces.  Temporarily cover 
openings when not in use.   

H. To avoid marring existing finished surfaces, cut or drill from the exposed or 
finished side into concealed surfaces.   

I. Cut through concrete and masonry using a cutting machine such as a 
carborundum saw or diamond core drill.   

J. Comply with requirements of applicable Sections of Division 22 “Plumbing” where 
cutting and patching requires excavating and backfilling.   

K. The patching and finishing shall be done in a workmanlike manner to the 
satisfaction of the Architect/Engineer.    
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L. Patch any openings in existing floors, walls, ceilings or roof, left by removal of 
existing plumbing work. 

M. Review and conform to all structural requirements as detailed or specified in the 
Structural drawings and specifications. 

1.32 CONNECTIONS TO EXISTING UTILITY MAINS 

A. Make arrangements with the utility companies for connection to such services as 
water, sewer, gas, etc.  The entire utilities installations are included under this 
contract, including payment of all utility company charges, and including the 
points of tie-ins to utility company mains.  Where meters, regulators, vaults, etc., 
are noted on the drawings or specified as being furnished or furnished and 
installed by the utility companies, the Contractor shall pay any fees and charges 
connected with the particular installation such as tap-in charges, meter charges, 
installation charges, etc.  

B. Install meters, regulators, etc. furnished by the utilities companies. 

C. Pipe up meters in accordance with utility company’s requirements. Provide 
meters, regulators, shutoff valves, bypass valves, test plugs, piping, fittings and 
any other devices required by the utility company. In addition, provide any 
devices required by the Drawings.           

1.33 TEMPORARY UTILITIES 

A. In any installation that requires deletion of existing services to install new 
services, a means of providing temporary service for the intermediate period shall 
be provided. The means of providing temporary service is to be reviewed and 
revised as required by the Engineer. This means of providing temporary service 
is to include but not limited to piping and its associated fittings, valves, insulation, 
restraints & thrust blocks and all other components required to make a temporary 
service operational to a level equal to the existing utility service.  

1.34 RESTORATION OF SURFACES 

A. Each Contractor shall restore to their original conditions all paving, curbing, 
surfaces, drainage ditches, structures, fences, shrubs, and other items damaged 
or removed by his operations that are outside of the Limit of Site boundaries.  
Replacement and repairs shall be in accordance with good construction practice 
and shall match material employed in the original construction of the item to be 
replaced.    
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1.35 SHOP DRAWINGS AND OTHER REQUIRED SUBMITTALS   

A. Comply with requirements listed in Division 1 Section – SUBMITTAL 
PROCEDURES and the following paragraphs. 

B. Definitions 

1. Action Submittals:  See Division 1 Section – "SUBMITTAL PROCEDURES". 

2. Informational Submittals:  See Division 1 Section – "SUBMITTAL 
PROCEDURES". 

C. Submittals may be submitted in electronic format. Submit in accordance with 
requirements in Division 1 Section – "SUBMITTAL PROCEDURES" and 
requirements of this Section. 

D. Prepare and submit to the Architect/Engineer for review, shop drawings, certified 
equipment drawings, installation, operating and maintenance instructions, 
samples, wiring diagrams, etc., and any other data required. 

E. Submittal data shall have the stamp of approval of the General Contractor to 
show that the drawings have been checked by the Contractor.  Any drawings 
submitted without this stamp of approval will be returned for proper resubmission.   

F. No roughing-in, connections, etc., shall be done until acceptable shop drawings 
are in the hands of the Contractors.  It shall be the responsibility of the Contractor 
to obtain acceptable shop drawings and to make connections, etc., in the neatest 
and most workmanlike manner possible.   

G. Submittal data must be complete for each piece of equipment. Partial or 
incomplete data will not be processed.   

H. Architect/Engineer's  review of shop drawings the applies only to general design, 
arrangement, type, capacity and quality.  Such approval does not apply to 
quantities, dimensions, connection locations, etc.  In these cases, the Contractor 
alone shall be responsible for furnishing the proper quantity of the equipment 
and/or materials required for seeing that the equipment fits the available space 
in a satisfactory manner and that piping, electrical and other connections are 
suitably located.    

I. The Architect's/Engineer's review of shop drawings, schedules or other required 
submittal data shall not relieve the Contractor from responsibility for deviations 
from drawings or specifications unless he has, in writing, called the 
Architect's/Engineer's attention to such deviation at the time of submission and 
secured his written acceptance nor shall it relieve him from responsibility for error 
in shop drawings or schedules.  
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J. On all submittals, a list is to be complied of a description of replacement parts, 
indication of availability (same day, two day, one week or later delivery), and 
where parts are to be ordered from.  

K. Submittal data must be complete and acceptable before project is accepted.  

1.36 OPERATING AND MAINTENANCE INSTRUCTIONS   

A. This Contractor shall prepare three loose-leaf, bound brochures, entitled 
"Plumbing Equipment Operation and Maintenance Data."  Mark identification on 
both front and spine of each binder.  Each binder shall be a heavy duty 3-ring, 
vinyl-covered binder with pocket folders for folded sheet information.  Each binder 
cover and spline shall have the project name (as listed on the drawings), and 
what is in the binder. If more than one binder is provide the cover and spline shall 
be marked with “Volume ? of ?”. Binders shall be properly indexed 
(thumb- tabbed).  Information shall be filed under applicable specification section 
number. 

B. Each brochure shall contain the following information:   

1. Name and address of Consulting Engineer, Contractor, and index of 
equipment, including vendor (name and address).   

2. Complete brochures, descriptive data and parts list, etc., on each piece of 
equipment, including all approved shop drawings.  

3. Complete maintenance and operating instructions, prepared by the 
manufacturer, on each major piece of equipment.   

C. All brochures shall be submitted to the Architect/Engineer or his representative 
prior to final inspection of the building.    

D. Operating and Maintenance Manuals shall also be submitted in bookmarked pdf 
format. 

1.37 OWNER INSTRUCTION   

A. Conduct a minimum of a full-day walk-through instruction seminar for the Owner's 
personnel to be involved in the continued operation and maintenance of 
mechanical equipment and systems. 

B. Train Owner's maintenance personnel on procedures and schedules related to 
startup and shutdown, troubleshooting, servicing, and preventive maintenance. 
Review data in the operation and maintenance manuals.   

C. Explain the identification system, operational diagrams, emergency and alarm 
provisions, safety, efficiency and similar features of the systems. 
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D. Video the instruction sessions and turn over video to the Owner. Provide file to 
the owner in electronic format.    

1.38 SYSTEM DESIGN WORKING PRESSURES 

A. Provide all piping system components suitable for 125 psig minimum steam 
working pressure.   

1.39 MAINTAINING EXISTING SERVICES 

A. Properly make all temporary connections that may be necessary to continue 
these services in a safe and substantial manner until the permanent services are 
activated.  Upon completion, remove all temporary work, and completely restore 
all areas that may be affected. 

1.40 INTERRUPTION OF EXISTING PLUMBING SERVICES 

A. In general, do not interrupt plumbing services to occupied areas.  If services must 
be interrupted (for making temporary connections, for changing over from existing 
to new, or for making new connections to existing systems, for example) then do 
such work at the times designated by the Owner. 

B. Schedule this work in advance with the Owner.  Perform work on premium time 
if required to do so by the Owner. 

C. At any time the existing building services are interrupted, the Contractor shall 
work continuously until the permanent services are restored. 

1.41 PROVIDING AIRTIGHT SPACES 

A. In rooms where room walls extend above ceiling to the floor or roof above, caulk 
around all penetrations through walls, ceilings, floors and/or roofs to make 
completely airtight rooms. Seal penetrations both above and below suspended 
ceilings.  Seal any openings left by removal of any existing or new work.  Caulking 
used shall be the same type as specified in the Architectural Specifications. 

B. Patch around rough openings of penetrations to form a tight fit before caulking. 

1.42 PROFESSIONAL ENGINEER QUALIFICATIONS   

A. When the term “professional engineer”, or “qualified professional engineer” is 
used anywhere in these specifications it shall mean a person who is licensed to 
practice in jurisdiction where Project is located and who is experienced in 
providing engineering services of the kind indicated.  Engineering services are 
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defined as those performed for installations of the system, assembly, or product 
that are similar to those indicated for this Project in material, design, and extent. 

PART 2 - PRODUCTS 

2.1 FIRESTOPPING 

A. Provide seals for any opening through any walls, floors, or ceilings used as 
passage for plumbing components.   

B. General:  Provide manufacturer's standard fire-stopping sealant, with accessory 
materials, having fire-resistance ratings as established by testing identical 
assemblies per ASTM E 8l4 by Underwriters' Laboratories, Inc. or other testing 
and inspecting agency acceptable to authorities having jurisdiction.  Sealant shall 
provide protection equal or exceeding the fire resistance rating of fire rated walls, 
partitions, ceilings or floors.  Use two-part or one part sealants as required to 
meet required fire resistance ratings.   

C. Foamed-In-Place Fire-Stopping Sealant:  Two-part, foamed-in-place, silicone 
sealant formulated for use in a through-penetration fire-stop system for filling 
openings around cables, conduit, pipes and similar penetrations through walls 
and floors.   

D. One-Part Fire-Stopping Sealant:  One part elastomeric sealant formulated for use 
in a through-penetration fire-stop system for sealing openings around cables, 
conduit, pipes and similar penetrations through walls and floors.   

E. Intumescent Fire-Stopping Sealant:  A one-part, acrylic sealant that expands 
when exposed to heat. 

F. Firestop Compound:  Trowelable compound for large openings 

G. Products:  Subject to compliance with requirements, provide one of the following: 

1. Foamed-in-Place Fire-Stopping Sealant:   

a.  "Dow Corning Fire Stop Foam"; Dow Corning Corp.  
b.  "Pensil 85l"; General Electric Co.   

2. One-Part Fire-Stopping Sealant:   

a.  "Dow Corning Fire Stop Sealant"; Dow Corning Corp.  
b.  "3M Fire Barrier Caulk CP-25"; Electrical Products Div./3M.  
c.  "RTV 7403"; General Electric Co.  
d.  "Fyre Putty"; Standard Oil Engineered Materials Co. 
e.  "FS 601"; Hilti Inc. 
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f.  "FS 611A"; Intumescent Sealant; Hilti Inc. 
g.  "FS 635"; Hilti Inc.   

H. Installation of Fire-Stopping Sealant:  Install sealant, including forming, packing, 
and other accessory materials to fill openings around plumbing services 
penetrating floors and walls to provide fire-stops with fire resistance ratings 
indicated for floor or wall assembly in which penetration occurs.  Comply with 
installation requirements established by testing and inspecting agency.    

I. Fire Barrier Penetration Seals for Plastic Pipe Penetrations Through Fire Rated 
Assemblies:  One part, organic/inorganic, fire resistive elastomeric sheet with 
aluminum foil on one side.  Seal must be able of passing ASTM E-814 (UL 1479) 
Standard Method of Fire Tests for Through Penetration Fire Stops up to required 
fire resistance.  Seal must be UL Classified.  When heat is applied sufficient to 
melt the plastic pipe, the seal shall swell enough to seal off the opening left by 
the pipe, preserving the fire rating of the fire rated assembly.  Install in accordance 
with manufacturer's recommendations. Material shall be equal to 3M No. FS-195 
wrap/strip.  An intumescent sealant may be used for small diameter plastic pipe. 

2.2 ACCESS UNITS 

A. General.  The work of this article is limited to the provisions for access through 
other work for access to plumbing work, and does not include internal access 
provisions (within the plumbing work).  In general and where possible, furnish or 
furnish-and-mount required access units in other trades' work prior to their work, 
so that cutting and patching for the subsequent installation of such access units 
will not be required. In occupied spaces, provide finished access units of the 
maximum concealment type, including locks where appropriate, and matching 
access units provided in the same expanse of finish (for non-plumbing access, if 
any).   

B. The scope of access units to be furnished or provided as plumbing work includes 
those units indicated on the plumbing drawings or specified in Division 22 
sections, and those additional units required for adequate access to Plumbing 
work and not shown or specified individually.   

C. Access Doors.  Standard welded-steel construction, 16-gage frames and 14 gage 
door panels, 175 degree concealed spring hinges, rust-inhibitive prime coat, flush 
cam lock (for screw-driver operation where keyed lock is not required), recessed 
to receive applied finish where applicable (such as in concealed spline ceilings).   

D. Removable Access Plates.  Where only hand access is sufficient, provide 
removable plate-type access unit, or minimum size which will facilitate the 
required access.  Provide units of the type, style, design, material and finish 
appropriate for the location and exposure in each instance.  In exposed surfaces 
of occupied spaces provide round plate units, flush floor units and frameless 
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low-profile wall units, primed-for-paint in painted surfaces and polished chrome 
or stainless steel finish in other surfaces. 

E. Access Thru Fire Rated Walls or Ceilings.  Where access doors or plates are 
required in fire rated partitions or ceilings, provide U.L. listed "B" Label doors or 
plates rated for 1-1/2 hours.  Furnish doors with automatic closers and key 
operated latches that latch automatically when door closes.    

2.3 FLASHING:   

A. General:  Provide flashings from the following listing for each penetration of 
plumbing systems through roofs or waterproof membranes.  Select appropriate 
flashing method for the type of roof used.  Flashing shall be in accordance with 
roofing manufacturer's recommendations.   

B. Copper Flashing:  Provide cold-rolled sheet copper, complying with ANSI/ASTM 
B 370, weighing 16 oz. per sq. ft. (0.0216" thick), except as otherwise indicated.   

C. Lead Flashing:  Provide sheet lead complying with FS QQ-L-2201, Grade B; 
formed from common desilverized pig lead, complying with ANSI/ASTM B 29; 
weighing 4.0 lbs. per sq. ft., except as otherwise indicated.   

D. Bituminous Coating:  FS TT-C-494, or MIL-C-18480, or SSPC-paint 12, 
cold-applied solvent-type bituminous mastic coating for application in dry film 
thickness of 15 mils per coat.   

E. Laminated Sheet Flashing:  Bottom laminate of heavy-duty nonplasticized 
chlorinated polyethylene (CPE) synthetic elastomer, with top laminate of built-up 
roofing (BUR) sheet material; weighing 8 oz. per sq. ft.   

F. Manufacturer's Recommendations:  Except as otherwise shown or specified, 
comply with recommendations and instructions of manufacturer of sheet metal 
being installed.  

G. Coat back side of lead flashings where in contact with concrete and other 
cementitious substrates, by painting surface in area of contact with heavy 
application of bituminous coating, or by other permanent separation as 
recommended by manufacturer of metal.   

H. On vertical surfaces, lap flashings minimum of 3".   

I. On vertical surfaces, for slopes of not less than 6" in 12", lap unsealed flashings 
minimum of 6".   

J. For embedment of metal flashing flanges in roofing or composition flashing or 
stripping, extend flanges minimum of 6" for embedment.  
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PART 3 -   EXECUTION 

3.1 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment 
manufacturer's written instructions. 

1. Construct concrete bases of dimensions indicated, but not less than 4 
inches (100 mm) larger in both directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless 
otherwise indicated, install dowel rods on 18-inch (450-mm) centers around 
the full perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend 
through concrete base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment 
manufacturer's setting drawings, templates, diagrams, instructions, and 
directions furnished with items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to 
supported equipment. 

6. Install anchor bolts according to anchor-bolt manufacturer's written 
instructions. 

7. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete and 
reinforcement as specified. 

3.2 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, 
and elevation to support and anchor HVAC materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

3.3 ERECTION OF WOOD SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, 
and anchor HVAC materials and equipment. 

B. Select fastener sizes that will not penetrate members if opposite side will be 
exposed to view or will receive finish materials.  Tighten connections between 
members.  Install fasteners without splitting wood members. 

C. Attach to substrates as required to support applied loads. 
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3.4 GROUTING 

A. Mix and install grout for plumbing equipment base bearing surfaces, pump and 
other equipment base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for 
equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

END OF SECTION 22 00 00 
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SECTION 22 05 13 - COMMON MOTOR REQUIREMENTS FOR PLUMBING 
EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-
purpose, horizontal, small and medium, squirrel-cage induction motors for use on 
alternating-current power systems up to 600 V and installed at equipment 
manufacturer's factory or shipped separately by equipment manufacturer for field 
installation. 

1.3 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be 
compatible with the following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Comply with NEMA MG 1 unless otherwise indicated. 

B. Comply with IEEE 841 for severe-duty motors. 

2.2 MOTOR CHARACTERISTICS 

A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 
feet (1000 m) above sea level. 
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B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate 
connected loads at designated speeds, at installed altitude and environment, with 
indicated operating sequence, and without exceeding nameplate ratings or 
considering service factor. 

2.3 SINGLE-PHASE MOTORS 

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque 
and requirements of specific motor application: 

1. Permanent-split capacitor. 
2. Split phase. 
3. Capacitor start, inductor run. 
4. Capacitor start, capacitor run. 

B. Multispeed Motors: Variable-torque, permanent-split-capacitor type. 

C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for 
radial and thrust loading. 

D. Motors 1/20 HP and Smaller: Shaded-pole type. 

E. Thermal Protection: Internal protection to automatically open power supply circuit 
to motor when winding temperature exceeds a safe value calibrated to 
temperature rating of motor insulation. Thermal-protection device shall 
automatically reset when motor temperature returns to normal range. 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 22 05 13 
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SECTION 22 05 17 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves. 
2. Stack-sleeve fittings. 
3. Sleeve-seal systems. 
4. Grout. 
5. Silicone sealants. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. GPT; an EnPro Industries company. 

B. Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron and equivalent 
to ductile-iron pressure pipe, with plain ends and integral waterstop collar. 
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C. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, 
galvanized, with plain ends and integral welded waterstop collar. 

D. Galvanized-Steel Sheet Sleeves: 0.0239-inch (0.6-mm) minimum thickness; 
round tube closed with welded longitudinal joint. 

2.2 STACK-SLEEVE FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Jay R. Smith Mfg Co; a division of Morris Group International. 
2. Zurn Industries, LLC. 

B. Description: Manufactured, Dura-coated, Duco-coated, or galvanized cast-iron 
sleeve with integral clamping flange for use in waterproof floors and roofs. Include 
clamping ring, bolts, and nuts for membrane flashing. 

1. Underdeck Clamp: Clamping ring with setscrews. 

2.3 SLEEVE-SEAL SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. GPT; an EnPro Industries company. 
4. Metraflex Company (The). 
5. Proco Products, Inc. 

B. Description: 

1. Modular sealing-element unit, designed for field assembly, for filling annular 
space between piping and sleeve. 

2. Designed to form a hydrostatic seal of 20 psig (137 kPa) minimum. 
3. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of 

pipe. Include type and number required for pipe material and size of pipe. 
4. Pressure Plates:  Stainless steel. 
5. Connecting Bolts and Nuts:  Stainless steel of length required to secure 

pressure plates to sealing elements. 

2.4 GROUT 

A. Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated 
walls or floors. 
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B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-
adjusting, dry, hydraulic-cement grout. 

C. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

2.5 SILICONE SEALANTS 

A. Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 
25 percent movement capability, nontraffic-use, neutral-curing silicone joint 
sealant, ASTM C 920, Type S, Grade NS, Class 25, Use NT. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. GE Construction Sealants; Momentive Performance Materials Inc. 
b. Permathane®/Acryl-R®; ITW Polymers Sealants North America. 
c. Polymeric Systems, Inc. 
d. Sherwin-Williams Company (The). 
e. The Dow Chemical Company. 

B. Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 
25 percent movement capability, traffic- and nontraffic-use, neutral-curing 
silicone joint sealant; ASTM C 920, Type S, Grade P, Class 25, Uses T and NT. 
Grade P Pourable (self-leveling) formulation is for opening in floors and other 
horizontal surfaces that are not fire rated. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by the following: 

a. May National Associates, Inc.; a subsidiary of Sika Corporation. 

C. Silicone Foam: Multicomponent, silicone-based liquid elastomers that, when 
mixed, expand and cure in place to produce a flexible, nonshrinking foam. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by the following: 

a. Smooth-On. 
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PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, 
and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size 
large enough to provide 1-inch (25-mm) annular clear space between piping and 
concrete slabs and walls. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new 
slabs and walls are constructed. 
1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment 
areas or other wet areas 2 inches (50 mm) above finished floor level. 

2. Using grout or silicone sealant, seal the space outside of sleeves in slabs 
and walls without sleeve-seal system. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular 

clear space between sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint 

sealants appropriate for size, depth, and location of joint. 

E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and 
Smoke Barrier Penetrations: Maintain indicated fire or smoke rating of walls, 
partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with 
fire- and smoke-stop materials. Comply with requirements for firestopping and fill 
materials specified in Section 078413 "Penetration Firestopping." 

3.2 STACK-SLEEVE-FITTING INSTALLATION 

A. Install stack-sleeve fittings in new slabs as slabs are constructed. 

1. Install fittings that are large enough to provide 1/4-inch (6.4-mm) annular 
clear space between sleeve and pipe or pipe insulation. 

2. Secure flashing between clamping flanges for pipes penetrating floors with 
membrane waterproofing. Comply with requirements for flashing specified 
in Section 076200 "Sheet Metal Flashing and Trim." 

3. Install section of cast-iron soil pipe to extend sleeve to 2 inches (50 mm) 
above finished floor level. 



New Bus Garage - Washington County Schools  C-S 1924 
 

SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING 22 05 17 - 5 

4. Extend cast-iron sleeve fittings below floor slab as required to secure 
clamping ring if ring is specified. 

5. Use silicone sealant to seal the space around outside of stack-sleeve 
fittings. 

B. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and 
Smoke Barrier Penetrations: Maintain indicated fire or smoke rating of floors at 
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. 
Comply with requirements for firestopping specified in Section 078413 
"Penetration Firestopping." 

3.3 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-
grade at service piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material 
and size and for sleeve ID or hole size. Position piping in center of sleeve. Center 
piping in penetration, assemble sleeve-seal system components, and install in 
annular space between piping and sleeve. Tighten bolts against pressure plates 
that cause sealing elements to expand and make a watertight seal. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for 
leaks. Repair leaks and retest until no leaks exist. 

B. Sleeves and sleeve seals will be considered defective if they do not pass tests 
and inspections. 

C. Prepare test and inspection reports. 

3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above Grade: 

a. Piping Smaller Than NPS 6 (DN 150): Cast-iron pipe sleeves. 
b. Piping NPS 6 (DN 150) and Larger: Cast-iron pipe sleeves. 

2. Exterior Concrete Walls below Grade: 
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a. Piping Smaller Than NPS 6 (DN 150): Cast-iron pipe sleeves with 
sleeve-seal system. 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear 
space between piping and sleeve for installing sleeve-seal 
system. 

b. Piping NPS 6 (DN 150) and Larger: Cast-iron pipe sleeves with 
sleeve-seal system. 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear 
space between piping and sleeve for installing sleeve-seal 
system. 

3. Concrete Slabs-on-Grade: 

a. Piping Smaller Than NPS 6 (DN 150): Cast-iron pipe sleeves with 
sleeve-seal system. 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear 
space between piping and sleeve for installing sleeve-seal 
system. 

b. Piping NPS 6 (DN 150) and Larger: Cast-iron pipe sleeves with 
sleeve-seal system. 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear 
space between piping and sleeve for installing sleeve-seal 
system. 

4. Concrete Slabs above Grade: 

a. Piping Smaller Than NPS 6 (DN 150): Steel pipe sleeves. 
b. Piping NPS 6 (DN 150) and Larger: Steel pipe sleeves. 

5. Interior Partitions: 

a. Piping Smaller Than NPS 6 (DN 150): Steel pipe sleeves. 
b. Piping NPS 6 (DN 150) and Larger: Galvanized-steel sheet sleeves. 

END OF SECTION 22 05 17 
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SECTION 22 05 18 - ESCUTCHEONS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Escutcheons. 
2. Floor plates. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. BrassCraft Manufacturing Co.; a Masco company. 
2. Dearborn Brass. 
3. Jones Stephens Corp. 
4. Keeney Manufacturing Company (The). 
5. Mid-America Fittings, Inc. 
6. ProFlo; a Ferguson Enterprises, Inc. brand. 

2.2 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew 
fastener. 
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B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished, 
chrome-plated finish and spring-clip fasteners. 

2.3 FLOOR PLATES 

A. Split Floor Plates: Cast brass with concealed hinge. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of 
insulated piping and with OD that completely covers opening. 

1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep 
pattern. 

b. Chrome-Plated Piping: One-piece cast brass with polished, chrome-
plated finish. 

c. Insulated Piping: One-piece cast brass with polished, chrome-plated 
finish. 

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-
piece cast brass with polished, chrome-plated finish. 

e. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece 
cast brass with polished, chrome-plated finish. 

f. Bare Piping in Unfinished Service Spaces: One-piece cast brass with 
polished, chrome-plated finish. 

g. Bare Piping in Equipment Rooms: One-piece cast brass with polished, 
chrome-plated finish. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping 
and with OD that completely covers opening. 

1. New Piping: One-piece, floor plate. 

3.2 FIELD QUALITY CONTROL 

A. Using new materials, replace broken and damaged escutcheons and floor plates. 
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END OF SECTION 22 05 18 



 



New Bus Garage - Washington County Schools  C-S 1924 
 

METERS AND GAGES FOR PLUMBING PIPING 22 05 19 - 1 
 

SECTION 22 05 19 - METERS AND GAGES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Filled-system thermometers. 
2. Thermowells. 
3. Dial-type pressure gages. 
4. Gage attachments. 
5. Test plugs. 
6. Test-plug kits. 

B. Related Requirements: 

1. Section 221113 "Facility Water Distribution Piping" for domestic water 
meters and combined domestic and fire-protection water-service meters 
outside the building. 

2. Section 221119 "Domestic Water Piping Specialties" for water meters. 
3. Section 221513 "General-Service Compressed-Air Piping" for compressed 

air gages. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of meter and gage. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For meters and gages to include in operation 
and maintenance manuals. 
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PART 2 - PRODUCTS 

2.1 FILLED-SYSTEM THERMOMETERS 

A. Direct-Mounted, Metal-Case, Vapor-Actuated Thermometers: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Ashcroft Inc. 
b. Marsh Bellofram. 
c. Miljoco Corporation. 
d. Palmer Wahl Instrumentation Group. 
e. REOTEMP Instrument Corporation. 
f. Trerice, H. O. Co. 
g. Weiss Instruments, Inc. 

2. Standard: ASME B40.200. 
3. Case: Sealed type, cast aluminum or drawn steel; 4-1/2-inch (114-mm) 

nominal diameter. 
4. Element: Bourdon tube or other type of pressure element. 
5. Movement: Mechanical, dampening type, with link to pressure element and 

connection to pointer. 
6. Dial: Nonreflective aluminum with permanently etched scale markings 

graduated in deg F (deg C). 
7. Pointer: Dark-colored metal. 
8. Window: Glass. 
9. Ring:  Stainless steel. 
10. Connector Type(s): Union joint, adjustable, 180 degrees in vertical plane, 

360 degrees in horizontal plane, with locking device; with ASME B1.1 screw 
threads. 

11. Thermal System: Liquid-filled bulb in copper-plated steel, aluminum, or 
brass stem and of length to suit installation. 

a. Design for Thermowell Installation: Bare stem. 

12. Accuracy: Plus or minus 1 percent of scale range. 

2.2 THERMOWELLS 

A. Thermowells: 

1. Standard: ASME B40.200. 
2. Description: Pressure-tight, socket-type fitting made for insertion into piping 

tee fitting. 
3. Material for Use with Copper Tubing: CNR or CUNI. 
4. Material for Use with Steel Piping: CRES or CSA. 
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5. Type: Stepped shank unless straight or tapered shank is indicated. 
6. External Threads: NPS 3/4 or NPS 1 (DN 20 or NPS 25), ASME B1.20.1 

pipe threads. 
7. Internal Threads: 3/4 and 1 inch (19 and 25 mm), with ASME B1.1 screw 

threads. 
8. Bore: Diameter required to match thermometer bulb or stem. 
9. Insertion Length: Length required to match thermometer bulb or stem. 
10. Lagging Extension: Include on thermowells for insulated piping and tubing. 
11. Bushings: For converting size of thermowell's internal screw thread to size 

of thermometer connection. 

B. Heat-Transfer Medium: Mixture of graphite and glycerin. 

2.3 PRESSURE GAGES 

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Ametek U.S. Gauge. 
b. Ashcroft Inc. 
c. Ernst Flow Industries. 
d. Flo Fab Inc. 
e. Marsh Bellofram. 
f. Miljoco Corporation. 
g. Noshok. 
h. Palmer Wahl Instrumentation Group. 
i. REOTEMP Instrument Corporation. 
j. Tel-Tru Manufacturing Company. 
k. Trerice, H. O. Co. 
l. WATTS. 
m. Weiss Instruments, Inc. 
n. Weksler Glass Thermometer Corp. 
o. WIKA Instrument Corporation. 
p. Winters Instruments - U.S. 

2. Standard: ASME B40.100. 
3. Case: Liquid-filled type(s); cast aluminum or drawn steel; 4-1/2-inch (114-

mm) nominal diameter. 
4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated. 
5. Pressure Connection: Brass, with NPS 1/2 (DN 15), ASME B1.20.1 pipe 

threads and bottom-outlet type unless back-outlet type is indicated. 
6. Movement: Mechanical, with link to pressure element and connection to 

pointer. 
7. Dial: Nonreflective aluminum with permanently etched scale markings 

graduated in psi (kPa). 
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8. Pointer: Dark-colored metal. 
9. Window: Glass. 
10. Ring:  Stainless steel. 
11. Accuracy: Grade A, plus or minus 1 percent of middle half of scale range. 

2.4 GAGE ATTACHMENTS 

A. Snubbers: ASME B40.100, brass; with NPS 1/2 (DN 15), ASME B1.20.1 pipe 
threads and piston-type surge-dampening device. Include extension for use on 
insulated piping. 

B. Valves: Brass ball, with NPS 1/2 (DN 15), ASME B1.20.1 pipe threads. 

2.5 TEST PLUGS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Flow Design, Inc. 
2. Miljoco Corporation. 
3. Nexus Valve, Inc. 
4. Peterson Equipment Co., Inc. 
5. Sisco Manufacturing Company, Inc. 
6. Trerice, H. O. Co. 
7. WATTS. 
8. Weiss Instruments, Inc. 
9. Weksler Glass Thermometer Corp. 

B. Description: Test-station fitting made for insertion into piping tee fitting. 

C. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. 
Include extended stem on units to be installed in insulated piping. 

D. Thread Size:  NPS 1/2 (DN 15), ASME B1.20.1 pipe thread. 

E. Minimum Pressure and Temperature Rating: 500 psig at 200 deg F (3450 kPa at 
93 deg C). 

F. Core Inserts: Chlorosulfonated polyethylene synthetic and EPDM self-sealing 
rubber. 

2.6 TEST-PLUG KITS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 
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1. Flow Design, Inc. 
2. Miljoco Corporation. 
3. Nexus Valve, Inc. 
4. Peterson Equipment Co., Inc. 
5. Sisco Manufacturing Company, Inc. 
6. Trerice, H. O. Co. 
7. WATTS. 
8. Weiss Instruments, Inc. 

B. Furnish one test-plug kit(s) containing two thermometer(s), one pressure gage 
and adapter, and carrying case. Thermometer sensing elements, pressure gage, 
and adapter probes shall be of diameter to fit test plugs and of length to project 
into piping. 

C. Low-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- (25- 
to 51-mm-) diameter dial and tapered-end sensing element. Dial range shall be 
at least 25 to 125 deg F (minus 4 to plus 52 deg C). 

D. High-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- (25- 
to 51-mm-) diameter dial and tapered-end sensing element. Dial range shall be 
at least 0 to 220 deg F (minus 18 to plus 104 deg C). 

E. Pressure Gage: Small, Bourdon-tube insertion type with 2- to 3-inch- (51- to 76-
mm-) diameter dial and probe. Dial range shall be at least 0 to 200 psig (0 to 1380 
kPa). 

F. Carrying Case: Metal or plastic, with formed instrument padding. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install thermowells with socket extending a minimum of 2 inches (51 mm) into 
fluid and in vertical position in piping tees. 

B. Install thermowells of sizes required to match thermometer connectors. Include 
bushings if required to match sizes. 

C. Install thermowells with extension on insulated piping. 

D. Fill thermowells with heat-transfer medium. 

E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted 
positions. 
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F. Install direct-mounted pressure gages in piping tees with pressure gage located 
on pipe at the most readable position. 

G. Install valve and snubber in piping for each pressure gage for fluids. 

H. Install test plugs in piping tees. 

I. Install thermometers in the following locations: 

1. Inlet and outlet of each water heater. 
2. Inlet and outlet of each domestic hot-water storage tank. 

J. Install pressure gages in the following locations: 

1. Building water service entrance into building. 
2. Inlet and outlet of each pressure-reducing valve. 
3. Suction and discharge of each domestic water pump. 

3.2 CONNECTIONS 

A. Install meters and gages adjacent to machines and equipment to allow service 
and maintenance of meters, gages, machines, and equipment. 

3.3 ADJUSTING 

A. Adjust faces of meters and gages to proper angle for best visibility. 

3.4 THERMOMETER SCHEDULE 

A. Thermometers at inlet and outlet of each domestic water heater shall be the 
following: 
1. Direct-mounted, metal-case, vapor-actuated type. 

B. Thermometers at inlet and outlet of each domestic hot-water storage tank shall 
be the following: 
1. Direct-mounted, metal-case, vapor-actuated type. 

C. Thermometers at inlet and outlet of each remote domestic water chiller shall be 
the following: 
1. Direct-mounted, metal-case, vapor-actuated type. 

D. Thermometer stems shall be of length to match thermowell insertion length. 
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3.5 THERMOMETER SCALE-RANGE SCHEDULE 

A. Scale Range for Domestic Cold-Water Piping: 30 to 240 deg F (0 to plus 115 
deg C). 

B. Scale Range for Domestic Hot-Water Piping: 30 to 240 deg F (0 to plus 115 
deg C). 

3.6 PRESSURE-GAGE SCHEDULE 

A. Pressure gages at discharge of each water service into building shall be the 
following: 

1. Liquid-filled, direct-mounted, metal case. 

B. Pressure gages at suction and discharge of each domestic water pump shall be 
the following: 

1. Liquid-filled, direct-mounted, metal case. 

3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE 

A. Scale Range for Water Service Piping: 0 to 200 psi (0 to 1400 kPa). 

B. Scale Range for Domestic Water Piping: 0 to 200 psi (0 to 1400 kPa). 

END OF SECTION 22 05 19 
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SECTION 22 05 23.12 - BALL VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Brass ball valves. 
2. Bronze ball valves. 
3. Steel ball valves. 
4. Iron ball valves. 

1.3 DEFINITIONS 

A. CWP: Cold working pressure. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

1. Certification that products comply with NSF 61and NSF 372. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, and soldered ends. 
3. Set ball valves open to minimize exposure of functional surfaces. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
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2. Store valves indoors and maintain at higher-than-ambient-dew-point 
temperature. If outdoor storage is necessary, store valves off the ground in 
watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do 
not use operating handles or stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Source Limitations for Valves: Obtain each type of valve from single source from 
single manufacturer. 

B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 
2. ASME B16.1 for flanges on iron valves. 
3. ASME B16.5 for flanges on steel valves. 
4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design 

criteria. 
5. ASME B16.18 for solder-joint connections. 
6. ASME B31.9 for building services piping valves. 

C. NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water 
service. 

D. Bronze valves shall be made with dezincification-resistant materials. Bronze 
valves made with copper alloy (brass) containing more than 15 percent zinc are 
not permitted. 

E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for 
system pressures and temperatures. 

F. Valve Sizes: Same as upstream piping unless otherwise indicated. 

G. Valve Actuator Types: 

1. Gear Actuator: For quarter-turn valves NPS 4 (DN 100) and larger. 
2. Handlever: For quarter-turn valves smaller than NPS 4 (DN 100). 

H. Valves in Insulated Piping: 

1. Include 2-inch (50-mm) stem extensions. 
2. Extended operating handles of nonthermal-conductive material and 

protective sleeves that allow operation of valves without breaking vapor 
seals or disturbing insulation. 
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3. Memory stops that are fully adjustable after insulation is applied. 

2.2 BRASS BALL VALVES 

A. Brass Ball Valves, Two-Piece with Full Port and Stainless-Steel Trim, Threaded 
or Soldered Ends: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. A.Y. McDonald Mfg. Co. 
b. American Valve, Inc. 
c. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
d. FNW; Ferguson Enterprises, Inc. 
e. Hammond Valve. 
f. Jenkins Valves; a Crane Co. brand. 
g. Jomar Valve. 
h. KITZ Corporation. 
i. Lance Valves. 
j. Legend Valve & Fitting, Inc. 
k. Marwin Valve; Richards Industries. 
l. Milwaukee Valve Company. 
m. Red-White Valve Corp. 
n. Stockham; a Crane Co. brand. 
o. Viega LLC. 
p. WATTS. 

2. Description: 

a. Standard: MSS SP-110 or MSS SP-145. 
b. CWP Rating: 600 psig (4140 kPa). 
c. Body Design: Two piece. 
d. Body Material: Forged brass. 
e. Ends: Threaded and soldered. 
f. Seats: PTFE. 
g. Stem: Stainless steel. 
h. Ball: Stainless steel, vented. 
i. Port: Full. 

2.3 BRONZE BALL VALVES 

A. Bronze Ball Valves, Two-Piece with Full Port and Stainless-Steel Trim: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
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b. Center Line; a Crane Co. brand. 
c. DynaQuip Controls. 
d. Hammond Valve. 
e. Jenkins Valves; a Crane Co. brand. 
f. Milwaukee Valve Company. 
g. NIBCO INC. 
h. Red-White Valve Corp. 
i. Stockham; a Crane Co. brand. 
j. Viega LLC. 
k. WATTS. 

2. Description: 

a. Standard: MSS SP-110 or MSS-145. 
b. CWP Rating: 600 psig (4140 kPa). 
c. Body Design: Two piece. 
d. Body Material: Bronze. 
e. Ends: Threaded or soldered. 
f. Seats: PTFE. 
g. Stem: Stainless steel. 
h. Ball: Stainless steel, vented. 
i. Port: Full. 

2.4 STEEL BALL VALVES 

A. Steel Ball Valves with Full Port, Class 150: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
b. Bray Controls USA; a division of Bray International, Inc. 
c. DynaQuip Controls. 
d. FNW; Ferguson Enterprises, Inc. 
e. Hammond Valve. 
f. Jamesbury; Metso. 
g. Jomar Valve. 
h. Lance Valves. 
i. Milwaukee Valve Company. 
j. NIBCO INC. 
k. Stockham; a Crane Co. brand. 
l. Viega LLC. 
m. WATTS. 

2. Description: 

a. Standard: MSS SP-72. 
b. CWP Rating: 285 psig (1964 kPa). 
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c. Body Design: Split body. 
d. Body Material: Carbon steel, ASTM A 216, Type WCB. 
e. Ends: Flanged or threaded. 
f. Seats: PTFE. 
g. Stem: Stainless steel. 
h. Ball: Stainless steel, vented. 
i. Port: Full. 

2.5 IRON BALL VALVES 

A. Iron Ball Valves, Class 125: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. American Valve, Inc. 
b. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
c. Sure Flow Equipment Inc. 
d. WATTS. 

2. Description: 

a. Standard: MSS SP-72. 
b. CWP Rating: 200 psig (1380 kPa). 
c. Body Design: Split body. 
d. Body Material: ASTM A 126, gray iron. 
e. Ends: Flanged or threaded. 
f. Seats: PTFE. 
g. Stem: Stainless steel. 
h. Ball: Stainless steel. 
i. Port: Full. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and 
corrosion. Remove special packing materials, such as blocks, used to prevent 
disc movement during shipping and handling. 

B. Operate valves in positions from fully open to fully closed. Examine guides and 
seats made accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 
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D. Examine mating flange faces for conditions that might cause leakage. Check 
bolting for proper size, length, and material. Verify that gasket is of proper size, 
that its material composition is suitable for service, and that it is free from defects 
and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install valve tags. Comply with requirements in Section 220553 "Identification for 
Plumbing Piping and Equipment" for valve tags and schedules. 

3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valves with specified CWP ratings are unavailable, the same types of valves 
with higher CWP ratings may be substituted. 

B. Select valves with the following end connections: 

1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded ends except 
where solder-joint valve-end option or press-end option is indicated in valve 
schedules below. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends 
except where threaded valve-end option is indicated in valve schedules 
below. 

3. For Copper Tubing, NPS 5 (DN 125) and Larger: Flanged ends. 
4. For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded ends. 
5. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends 

except where threaded valve-end option is indicated in valve schedules 
below. 

6. For Steel Piping, NPS 5 (DN 125) and Larger: Flanged ends. 

3.4 LOW-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 PSIG (1035 
kPa) OR LESS) 

A. Pipe NPS 2 (DN 50) and Smaller: 
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1. Bronze and Brass Valves: May be provided with solder-joint ends instead 
of threaded ends. 

2. Brass ball valves, two-piece with full port and stainless steel trim. 
3. Bronze ball valves, two-piece with full port and stainless steel trim. 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 
1. Steel ball valves, Class 150 with full port. 

3.5 HIGH-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 TO 200 PSIG 
(1035 TO 1380 kPa) 

A. Pipe NPS 2 (DN 50) and Smaller: 

1. Bronze and Brass Valves: May be provided with solder-joint ends instead 
of threaded ends. 

2. Brass ball valves, two-piece with full port and stainless steel trim. 
3. Bronze ball valves, two-piece with full port and stainless steel trim. 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 
1. Steel ball valves, Class 150 with full port. 
2. Iron ball valves, Class 150. 

3.6 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2 (DN 50) and Smaller: 
1. Brass ball valves, two-piece with full port and stainless steel trim. Provide 

with threaded or solder-joint ends. 
2. Bronze ball valves, two-piece with full port and stainless steel trim. Provide 

with threaded or solder-joint ends. 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 

1. Steel and Iron Valves, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): May be 
provided with threaded ends instead of flanged ends. 

2. Steel ball valves, Class 150 with full port. 
3. Iron ball valves, Class 125. 

END OF SECTION 22 05 23.12 
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SECTION 22 05 23.13 - BUTTERFLY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Iron, single-flange butterfly valves. 
2. Chainwheels. 

1.3 DEFINITIONS 

A. CWP: Cold working pressure. 

B. EPDM: Ethylene propylene-diene terpolymer rubber. 

C. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

1. Certification that products comply with NSF 61 Annex G and NSF 372. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set butterfly valves closed or slightly open. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
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2. Store valves indoors and maintain at higher-than-ambient-dew-point 
temperature. If outdoor storage is necessary, store valves off the ground in 
watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do 
not use handwheels or stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Source Limitations for Valves: Obtain each type of valve from single source from 
single manufacturer. 

B. ASME Compliance: 

1. ASME B16.1 for flanges on iron valves. 
2. ASME B16.5 for flanges on steel valves. 
3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design 

criteria. 
4. ASME B31.9 for building service piping valves. 

C. AWWA Compliance: Comply with AWWA C606 for grooved-end connections. 

D. NSF Compliance: NSF 61 Annex G and NSF 372 for valve materials for potable-
water service. 

E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for 
system pressures and temperatures. 

F. Valve Sizes: Same as upstream piping unless otherwise indicated. 

G. Valve Actuator Types: 

1. Gear Actuator: For valves NPS 8 (DN 200) and larger. 
2. Handlever: For valves NPS 6 (DN 150) and smaller. 
3. Chainwheel: Device for attachment to gear, handlever, or stem; of size and 

with chain for mounting height, according to "Valve Installation" Article. 

H. Valves in Insulated Piping: With 2-inch (50-mm) stem extensions. 

2.2 IRON, SINGLE-FLANGE BUTTERFLY VALVES 

A. Iron, Single-Flange Butterfly Valves with Aluminum-Bronze Disc: 
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1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. ABZ Valve and Controls. 
b. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
c. Bray Controls USA; a division of Bray International, Inc. 
d. Center Line; a Crane Co. brand. 
e. DeZURIK. 
f. DynaQuip Controls. 
g. Flo Fab Inc. 
h. FNW; Ferguson Enterprises, Inc. 
i. Hammond Valve. 
j. Jamesbury; Metso. 
k. Jenkins Valves; a Crane Co. brand. 
l. Jomar Valve. 
m. Kennedy Valve Company; a division of McWane, Inc. 
n. KITZ Corporation. 
o. Lance Valves. 
p. Legend Valve & Fitting, Inc. 
q. Milwaukee Valve Company. 
r. NIBCO INC. 
s. Norriseal. 
t. Red-White Valve Corp. 
u. Stockham; a Crane Co. brand. 
v. Sure Flow Equipment Inc. 
w. Viega LLC. 
x. WATTS. 
y. Zurn Industries, LLC. 

2. Description: 

a. Standard: MSS SP-67, Type I. 
b. CWP Rating: 200 psig (1380 kPa) or 250 psig (1725 kPa), as shown 

under PART 3. 
c. Body Design: Lug type; suitable for bidirectional dead-end service at 

rated pressure without use of downstream flange. 
d. Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat: EPDM. 
f. Stem: One- or two-piece stainless steel. 
g. Disc: Aluminum bronze. 

2.3 CHAINWHEELS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Babbitt Steam Specialty Co. 
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2. Roto Hammer Industries; Rotork. 
3. Trumbull Industries. 

B. Description: Valve actuation assembly with sprocket rim, chain guides, chain, and 
attachment brackets for mounting chainwheels directly to handwheels. 

1. Sprocket Rim with Chain Guides: Ductile iron, of type and size required for 
valve. Include zinc or epoxy coating. 

2. Chain: Hot-dip, galvanized steel, of size required to fit sprocket rim. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and 
corrosion. Remove special packing materials, such as blocks, used to prevent 
disc movement during shipping and handling. 

B. Operate valves in positions from fully open to fully closed. Examine guides and 
seats made accessible by such operations. 

C. Examine mating flange faces for damage. Check bolting for proper size, length, 
and material. Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage. 

D. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install chainwheels on operators for butterfly valves NPS 4 (DN 100) and larger 
and more than 96 inches (2400 mm) above floor. Extend chains to 60 inches 
(1520 mm) above finished floor. 

F. Install valve tags. Comply with requirements in Section 220553 "Identification for 
Plumbing Piping and Equipment" for valve tags and schedules. 
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3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put 
into service but before final adjusting and balancing. Replace valves if persistent 
leaking occurs. 

3.4 LOW-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 PSIG (1035 
kPa) OR LESS) 

A. Pipe NPS 2-1/2 (DN 65) and Larger: 

1. Iron, Single-Flange Butterfly Valves: 200 CWP, NBR seat, aluminum-
bronze disc. 

2. Ductile-Iron, Grooved-End Butterfly Valves: 175 CWP. 

3.5 HIGH-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 TO 200 PSIG 
(1035 TO 1380 kPa) 

A. Pipe NPS 2-1/2 (DN 65) and Larger: 

1. Iron, Single-Flange Butterfly Valves: 250 CWP, NBR seat, aluminum-
bronze disc. 

3.6 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2-1/2 (DN 65) and Larger: 

1. Iron, Single-Flange Butterfly Valves: 200 CWP, EPDM seat, aluminum-
bronze disc. 

END OF SECTION 22 05 23.13 
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SECTION 22 05 23.14 - CHECK VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Bronze lift check valves. 
2. Bronze swing check valves. 
3. Iron swing check valves. 
4. Iron swing check valves with closure control. 
5. Iron, center-guided check valves. 
6. Iron, plate-type check valves. 

1.3 DEFINITIONS 

A. CWP: Cold working pressure. 

B. EPDM: Ethylene propylene-diene terpolymer rubber. 

C. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

1. Certification that products comply with NSF 61[ and NSF 372]. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set check valves in either closed or open position. 
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B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher-than-ambient-dew-point 

temperature. If outdoor storage is necessary, store valves off the ground in 
watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do 
not use handwheels or stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Source Limitations for Valves: Obtain each type of valve from single source from 
single manufacturer. 

B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 
2. ASME B16.1 for flanges on iron valves. 
3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design 

criteria. 
4. ASME B16.18 for solder joint. 
5. ASME B31.9 for building services piping valves. 

C. AWWA Compliance: Comply with AWWA C606 for grooved-end connections. 

D. Drinking Water System Components - Health Effects and Drinking Water System 
Components - Lead Content Compliance: NSF 61 and NSF 372. 

E. Bronze valves shall be made with dezincification-resistant materials. Bronze 
valves made with copper alloy (brass) containing more than 15 percent zinc are 
not permitted. 

F. Valve Pressure-Temperature Ratings: Not less than indicated and as required for 
system pressures and temperatures. 

G. Valve Sizes: Same as upstream piping unless otherwise indicated. 

H. Valve Bypass and Drain Connections: MSS SP-45. 

2.2 BRONZE LIFT CHECK VALVES 

A. Bronze Lift Check Valves with Bronze Disc, Class 125: 
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1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Crane; a Crane brand. 
b. Jenkins Valves; a Crane Co. brand. 
c. Stockham; a Crane Co. brand. 

2. Description: 

a. Standard: MSS SP-80, Type 1. 
b. CWP Rating: 200 psig (1380 kPa). 
c. Body Design: Vertical flow. 
d. Body Material: ASTM B 61 or ASTM B 62, bronze. 
e. Ends: Threaded or soldered. See valve schedule articles. 
f. Disc: Bronze. 

2.3 BRONZE SWING CHECK VALVES 

A. Bronze Swing Check Valves with Bronze Disc, Class 125: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. American Valve, Inc. 
b. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
c. Crane; a Crane brand. 
d. Hammond Valve. 
e. Jenkins Valves; a Crane Co. brand. 
f. KITZ Corporation. 
g. Macomb Groups (The). 
h. Milwaukee Valve Company. 
i. NIBCO INC. 
j. Powell Valves. 
k. Red-White Valve Corp. 
l. Stockham; a Crane Co. brand. 
m. WATTS. 

2. Description: 

a. Standard: MSS SP-80, Type 3. 
b. CWP Rating: 200 psig (1380 kPa). 
c. Body Design: Horizontal flow. 
d. Body Material: ASTM B 62, bronze. 
e. Ends: Threaded or soldered. See valve schedule articles. 
f. Disc: Bronze. 

B. Bronze Swing Check Valves with Bronze Disc, Class 150: 
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1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. American Valve, Inc. 
b. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
c. Crane; a Crane brand. 
d. Jenkins Valves; a Crane Co. brand. 
e. Jomar Valve. 
f. KITZ Corporation. 
g. Macomb Groups (The). 
h. Milwaukee Valve Company. 
i. NIBCO INC. 
j. Red-White Valve Corp. 
k. Stockham; a Crane Co. brand. 

2. Description: 

a. Standard: MSS SP-80, Type 3. 
b. CWP Rating: 300 psig (2070 kPa). 
c. Body Design: Horizontal flow. 
d. Body Material: ASTM B 62, bronze. 
e. Ends: Threaded or soldered. See valve schedule articles. 
f. Disc: Bronze. 

2.4 IRON SWING CHECK VALVES 

A. Iron Swing Check Valves with Metal Seats, Class 125: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
b. Crane; a Crane brand. 
c. FNW; Ferguson Enterprises, Inc. 
d. Hammond Valve. 
e. Jenkins Valves; a Crane Co. brand. 
f. KITZ Corporation. 
g. Legend Valve & Fitting, Inc. 
h. Macomb Groups (The). 
i. Milwaukee Valve Company. 
j. NIBCO INC. 
k. Powell Valves. 
l. Red-White Valve Corp. 
m. Stockham; a Crane Co. brand. 
n. Sure Flow Equipment Inc. 
o. WATTS. 

2. Description: 
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a. Standard: MSS SP-71, Type I. 
b. CWP Rating: 200 psig (1380 kPa). 
c. Body Design: Clear or full waterway. 
d. Body Material: ASTM A 126, gray iron with bolted bonnet. 
e. Ends: Flanged or threaded. See valve schedule articles. 
f. Trim: Bronze. 
g. Gasket: Asbestos free. 

B. Iron Swing Check Valves with Metal Seats, Class 250: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
b. Crane; a Crane brand. 
c. Hammond Valve. 
d. Jenkins Valves; a Crane Co. brand. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Stockham; a Crane Co. brand. 
h. WATTS. 

2. Description: 

a. Standard: MSS SP-71, Type I. 
b. CWP Rating: 500 psig (3450 kPa). 
c. Body Design: Clear or full waterway. 
d. Body Material: ASTM A 126, gray iron with bolted bonnet. 
e. Ends: Flanged or threaded. See valve schedule articles. 
f. Trim: Bronze. 
g. Gasket: Asbestos free. 

2.5 IRON SWING CHECK VALVES WITH CLOSURE CONTROL 

A. Iron Swing Check Valves with Lever- and Spring-Closure Control, Class 125: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Crane; a Crane brand. 
b. Hammond Valve. 
c. Jenkins Valves; a Crane Co. brand. 
d. Milwaukee Valve Company. 
e. NIBCO INC. 
f. Stockham; a Crane Co. brand. 
g. WATTS. 

2. Description: 
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a. Standard: MSS SP-71, Type I. 
b. CWP Rating: 200 psig (1380 kPa). 
c. Body Design: Clear or full waterway. 
d. Body Material: ASTM A 126, gray iron with bolted bonnet. 
e. Ends: Flanged or threaded. See valve schedule articles. 
f. Trim: Bronze. 
g. Gasket: Asbestos free. 
h. Closure Control: Factory-installed exterior lever and weight. 

2.6 IRON, CENTER-GUIDED, SPRING-LOADED CHECK VALVES 

A. Iron, Compact-Wafer, Center-Guided Check Valves with Metal Seat, Class 125: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Anvil International. 
b. APCO Willamette Valve and Primer Corporation. 
c. Crispin Valve. 
d. DFT Inc. 
e. Flo Fab Inc. 
f. FNW; Ferguson Enterprises, Inc. 
g. GA Industries, Inc. 
h. Hammond Valve. 
i. Metraflex Company (The). 
j. Milwaukee Valve Company. 
k. Mueller Steam Specialty; A WATTS Brand. 
l. NIBCO INC. 
m. Spence Strainers International. 
n. Sure Flow Equipment Inc. 
o. Val-Matic Valve & Manufacturing Corp. 
p. WATTS. 

2. Description: 

a. Standard: MSS SP-125. 
b. CWP Rating: 200 psig (1380 kPa). 
c. Body Material: ASTM A 126, gray iron. 
d. Style: Compact wafer, spring loaded. 
e. Seat: Bronze. 

B. Iron Globe, Center-Guided Check Valves with Metal Seat, Class 125: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. APCO Willamette Valve and Primer Corporation. 
b. Crispin Valve. 
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c. DFT Inc. 
d. Flomatic Valves. 
e. Hammond Valve. 
f. Metraflex Company (The). 
g. Milwaukee Valve Company. 
h. Mueller Steam Specialty; A WATTS Brand. 
i. NIBCO INC. 
j. Spence Strainers International. 
k. Sure Flow Equipment Inc. 
l. Val-Matic Valve & Manufacturing Corp. 
m. WATTS. 

2. Description: 

a. Standard: MSS SP-125. 
b. CWP Rating: 200 psig (1380 kPa). 
c. Body Material: ASTM A 126, gray iron. 
d. Style: Globe, spring loaded. 
e. Ends: Flanged. 
f. Seat: Bronze. 

C. Iron, Compact-Wafer, Center-Guided Check Valves with Metal Seat, Class 150: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. APCO Willamette Valve and Primer Corporation. 
b. Crispin Valve. 
c. Val-Matic Valve & Manufacturing Corp. 

2. Description: 

a. Standard: MSS SP-125. 
b. CWP Rating: 300 psig (2070 kPa). 
c. Body Material: ASTM A 395/A 395M or ASTM A 536, ductile iron. 
d. Style: Compact wafer, spring loaded. 
e. Seat: Bronze. 

D. Iron Globe, Center-Guided Check Valves with Metal Seat, Class 150: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. APCO Willamette Valve and Primer Corporation. 
b. Crispin Valve. 
c. Val-Matic Valve & Manufacturing Corp. 

2. Description: 

a. Standard: MSS SP-125. 
b. CWP Rating: 300 psig (2070 kPa). 
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c. Body Material: ASTM A 395/A 395M or ASTM A 536, ductile iron. 
d. Style: Globe, spring loaded. 
e. Ends: Flanged. 
f. Seat: Bronze. 

E. Iron, Compact-Wafer, Center-Guided Check Valves with Metal Seat, Class 250: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. APCO Willamette Valve and Primer Corporation. 
b. Crispin Valve. 
c. DFT Inc. 
d. Flo Fab Inc. 
e. Hammond Valve. 
f. Metraflex Company (The). 
g. Milwaukee Valve Company. 
h. NIBCO INC. 
i. Sure Flow Equipment Inc. 
j. Val-Matic Valve & Manufacturing Corp. 

2. Description: 

a. Standard: MSS SP-125. 
b. CWP Rating: 400 psig (2760 kPa). 
c. Body Material: ASTM A 126, gray iron. 
d. Style: Compact wafer, spring loaded. 
e. Seat: Bronze. 

F. Iron Globe, Center-Guided Check Valves with Metal Seat, Class 250: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. APCO Willamette Valve and Primer Corporation. 
b. Crispin Valve. 
c. DFT Inc. 
d. Flomatic Valves. 
e. Hammond Valve. 
f. Metraflex Company (The). 
g. Milwaukee Valve Company. 
h. Mueller Steam Specialty; A WATTS Brand. 
i. NIBCO INC. 
j. Val-Matic Valve & Manufacturing Corp. 

2. Description: 

a. Standard: MSS SP-125. 
b. CWP Rating: 400 psig (2760 kPa). 
c. Body Material: ASTM A 126, gray iron. 
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d. Style: Globe, spring loaded. 
e. Ends: Flanged. 
f. Seat: Bronze. 

2.7 IRON, PLATE-TYPE CHECK VALVES 

A. Iron, Dual-Plate Check Valves with Metal Seat, Class 125: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. APCO Willamette Valve and Primer Corporation. 
b. Crane; a Crane brand. 
c. Flomatic Valves. 
d. Keckley Company. 
e. Mueller Steam Specialty; A WATTS Brand. 

2. Standard: API 594. 
3. CWP Rating: 200 psig (1380 kPa). 
4. Body Design: Wafer, spring-loaded plates. 
5. Body Material: ASTM A 126, gray iron. 
6. Seat: Bronze. 

B. Iron, Dual-Plate Check Valves with Metal Seat, Class 150: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. APCO Willamette Valve and Primer Corporation. 
b. Crane; a Crane brand. 
c. Mueller Steam Specialty; A WATTS Brand. 
d. Val-Matic Valve & Manufacturing Corp. 

2. Standard: API 594. 
3. CWP Rating: 300 psig (2070 kPa). 
4. Body Design: Wafer, spring-loaded plates. 
5. Body Material: ASTM A 395/A 395M or ASTM A 536, ductile iron. 
6. Seat: Bronze. 

C. Iron, Dual-Plate Check Valves with Metal Seat, Class 250: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. APCO Willamette Valve and Primer Corporation. 
b. Crane; a Crane brand. 

2. Standard: API 594. 
3. CWP Rating: 400 psig (2760 kPa). 
4. Body Design: Wafer, spring-loaded plates. 
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5. Body Material: ASTM A 126, gray iron. 
6. Seat: Bronze. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and 
corrosion. Remove special packing materials, such as blocks, used to prevent 
disc movement during shipping and handling. 

B. Operate valves in positions from fully open to fully closed. Examine guides and 
seats made accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage. Check 
bolting for proper size, length, and material. Verify that gasket is of proper size, 
that its material composition is suitable for service, and that it is free from defects 
and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Check Valves: Install check valves for proper direction of flow. 

1. Swing Check Valves: In horizontal position with hinge pin level. 
2. Center-Guided and Plate-Type Check Valves: In horizontal or vertical 

position, between flanges. 
3. Lift Check Valves: With stem upright and plumb. 

F. Install valve tags. Comply with requirements in Section 220553 "Identification for 
Plumbing Piping and Equipment" for valve tags and schedules. 
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3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put 
into service but before final adjusting and balancing. Replace valves if persistent 
leaking occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Pump-Discharge Check Valves: 

a. NPS 2 (DN 50) and Smaller: Bronze swing check valves with bronze 
disc. 

b. NPS 2-1/2 (DN 65) and Larger for Domestic Water: Iron swing check 
valves with lever and weight or spring; or iron, center-guided, metal-
seat check valves. 

B. If valves with specified CWP ratings are unavailable, the same types of valves 
with higher CWP ratings may be substituted. 

C. End Connections: 

1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded or soldered or 
press-ends. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged or 
threaded. 

3. For Copper Tubing, NPS 5 (DN 125) and Larger: Flanged. 
4. For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded. 
5. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged or 

threaded. 
6. For Steel Piping, NPS 5 (DN 125) and Larger: Flanged. 

3.5 LOW-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 PSIG (1035 
kPa) OR LESS) 

A. Pipe NPS 2 (DN 50) and Smaller: 

1. Vertical, Upflow Applications Only: Bronze lift check valves with bronze disc, 
Class 125, with soldered or threaded end connections. 

2. Horizontal and Vertical Applications: Bronze swing check valves with 
bronze disc, Class 125, with soldered or threaded end connections. 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 
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1. Iron swing check valves with metalseats, Class 125, with  flanged end 
connections. 

2. Iron, dual-plate check valves with metal seat, Class 125, with flanged end 
connections. 

3. Iron, single-plate check valves with resilient seat, Class 125, with flanged 
end connections. 

3.6 HIGH-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 TO 200 PSIG 
(1035 TO 1380 kPa) 

A. Pipe NPS 2 (DN 50) and Smaller: 

1. Vertical, Upflow Applications Only: Bronze lift check valves with bronze disc, 
Class 125, with soldered or threaded end connections. 

2. Horizontal and Vertical Applications: Bronze swing check valves with 
bronze disc, Class 150, with soldered or threaded end connections. 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 

1. Iron swing check valves with metal seats, Class 250, with flanged end 
connections. 

2. Iron, dual-plate check valves with metal seat, Class 250, with flanged end 
connections. 

3. Iron, single-plate check valves with resilient seat, Class 250, with flanged 
end connections. 

3.7 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2 (DN 50) and Smaller: 

1. Bronze swing check valves with bronze disc, Class 125, with soldered or 
threaded end connections. 

2. Bronze swing check valves with press-end connections. 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 

1. Iron swing check valves with metal seats, Class 125, with flanged end 
connections. 

2. Iron swing check valves with closure control lever and spring, Class 125, 
with  flanged end connections. 

3. Iron, center-guided check valves with compact wafer, Class 125. 
4. Iron, center-guided check valves with globe, metal seat, Class 125, with  

flanged end connections. 
5. Iron, dual-plate check valves with metal seat, Class 125, with flanged end 

connections. 
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6. Iron, single-plate check valves with resilient seat, Class 125, with flanged 
end connections. 

END OF SECTION 22 05 23.14 
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SECTION 22 05 29 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 
EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Fiberglass pipe hangers. 
4. Metal framing systems. 
5. Fiberglass strut systems. 
6. Thermal hanger-shield inserts. 
7. Fastener systems. 
8. Pipe stands. 
9. Equipment supports. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates 
for trapeze hangers for pipe and equipment supports. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show 
fabrication and installation details and include calculations for the following: 

1. Trapeze pipe hangers. 
2. Metal framing systems. 
3. Fiberglass strut systems. 
4. Pipe stands. 
5. Equipment supports. 
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C. Delegated-Design Submittal: For trapeze hangers indicated to comply with 
performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Include design calculations for designing trapeze hangers. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel 
according to AWS D1.1/D1.1M. 

B. Pipe Welding Qualifications: Qualify procedures and operators according to 2015 
ASME Boiler and Pressure Vessel Code, Section IX. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in 
Section 014000 "Quality Requirements," to design trapeze pipe hangers and 
equipment supports. 

B. Structural Performance: Hangers and supports for plumbing piping and 
equipment shall withstand the effects of gravity loads and stresses within limits 
and under conditions indicated. 

1. Design supports for multiple pipes, including pipe stands, capable of 
supporting combined weight of supported systems, system contents, and 
test water. 

2. Design equipment supports capable of supporting combined operating 
weight of supported equipment and connected systems and components. 

2.2 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated 
components. 
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2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or 
electro-galvanized. 

3. Nonmetallic Coatings: Plastic coated or epoxy powder coated. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or 

cushion to support bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless 

steel. 

B. Stainless-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated 
components. 

2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or 
cushion to support bearing surface of piping. 

3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless 
steel. 

C. Copper Pipe and Tube Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-
fabricated components. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless 
steel. 

2.3 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support 
assembly, made from structural-carbon-steel shapes, with MSS SP-58 carbon-
steel hanger rods, nuts, saddles, and U-bolts. 

2.4 FIBERGLASS PIPE HANGERS 

A. Clevis-Type, Fiberglass Pipe Hangers: 

1. Description: Similar to MSS SP-58, Type 1 steel pipe hanger, except 
hanger is made of fiberglass or fiberglass-reinforced resin. 

2. Hanger Rods: Continuous-thread rod, washer, and nuts made of stainless 
steel. 

3. Flammability: ASTM D 635, ASTM E 84, UL 94. 

B. Strap-Type, Fiberglass Pipe Hangers: 

1. Description: Similar to MSS SP-58, Type 9 or Type 10 steel pipe hanger, 
except hanger is made of fiberglass-reinforced resin. 

a. Flammability: ASTM D 635, ASTM E 84, UL 94. 
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2. Hanger Rod and Fittings: Continuous-thread rod, washer, and nuts made 
of stainless steel. 

2.5 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. ABB, Electrification Products Division. 
b. B-line; Eaton, Electrical Sector. 
c. Flex-Strut Inc. 
d. G-Strut. 
e. Haydon Corporation. 
f. Unistrut; Atkore International. 
g. Wesanco, Inc. 

2. Description: Shop- or field-fabricated pipe-support assembly, made of steel 
channels, accessories, fittings, and other components for supporting 
multiple parallel pipes. 

3. Standard: Comply with MFMA-4, factory-fabricated components for field 
assembly. 

4. Channels: Continuous slotted stainless-steel, Type 304 channel with 
inturned lips. 

5. Channel Width: Selected for applicable load criteria. 
6. Channel Nuts: Formed or stamped nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
7. Hanger Rods: Continuous-thread rod, nuts, and washer made ofstainless 

steel. 

B. Non-MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Anvil International. 
b. CADDY; nVent. 
c. Carpenter & Paterson, Inc. 
d. Eberl Iron Works, Inc. 
e. Empire Industries, Inc. 
f. FNW; Ferguson Enterprises, Inc. 
g. Gripple Inc. 
h. HOLDRITE; Reliance Worldwide Company. 
i. MIRO Industries. 
j. PHD Manufacturing, Inc. 
k. Sioux Chief Manufacturing Company, Inc. 
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2. Description: Shop- or field-fabricated pipe-support assembly, made of steel 
channels, accessories, fittings, and other components for supporting 
multiple parallel pipes. 

3. Standard: Comply with MFMA-4, factory-fabricated components for field 
assembly. 

4. Channels: Continuous slotted stainless-steel channel with inturned lips. 
5. Channel Width: Select for applicable load criteria. 
6. Channel Nuts: Formed or stamped nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
7. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless 

steel. 

2.6 FIBERGLASS STRUT SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Champion Fiberglass, Inc. 
2. Fabco Plastics Wholesale Limited. 
3. G-Strut. 
4. Seasafe, Inc.; AMICO, a Gibraltar Industries Company. 
5. Unistrut; Atkore International. 

B. Description: Structural-grade, factory-formed, glass-fiber-resin channels and 
angles for supporting multiple parallel pipes. 

1. Standard: Comply with MFMA-4, factory-fabricated components for field 
assembly. 

2. Channels: Continuous slotted fiberglass-reinforced plastic channel with 
inturned lips. 

3. Channel Width: Selected for applicable load criteria. 
4. Fittings and Accessories: Products provided by channel and angle 

manufacturer and designed for use with those items. 
5. Fitting and Accessory Materials: Same as those for channels and angles, 

except metal items may be stainless steel. 
6. Rated Strength: Selected to suit applicable load criteria. 
7. Protect finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

2.7 THERMAL HANGER-SHIELD INSERTS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Buckaroos, Inc. 
2. CADDY; nVent. 
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3. Carpenter & Paterson, Inc. 
4. National Pipe Hanger Corporation. 
5. Pipe Shields Inc. 
6. Piping Technology & Products, Inc. 
7. Rilco Manufacturing Co., Inc. 
8. Value Engineered Products, Inc. 

B. Insulation-Insert Material for Cold Piping: ASTM C 552, Type II cellular glass with 
100-psig (688-kPa) or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 
125-psig (862-kPa) minimum compressive strength and vapor barrier. 

C. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 
100-psig (688-kPa) or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 
125-psig (862-kPa) minimum compressive strength. 

D. For Trapeze or Clamped Systems: Insert and shield shall cover entire 
circumference of pipe. 

E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of 
pipe. 

F. Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping 
operating below ambient air temperature. 

2.8 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland 
cement concrete, with pull-out, tension, and shear capacities appropriate for 
supported loads and building materials where used. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Hilti, Inc. 
b. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
c. MKT Fastening, LLC. 
d. Simpson Strong-Tie Co., Inc. 

B. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened 
portland cement concrete, with pull-out, tension, and shear capacities appropriate 
for supported loads and building materials where used. 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to the following: 

a. B-line; Eaton, Electrical Sector. 



New Bus Garage - Washington County Schools  C-S 1924 
 

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 22 05 29 - 7 

b. Empire Tool and Manufacturing Co., Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
e. MKT Fastening, LLC. 

2. Indoor Applications:  stainless steel. 
3. Outdoor Applications: Stainless steel. 

2.9 PIPE STANDS 

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies 
made of manufactured corrosion-resistant components to support roof-mounted 
piping. 

B. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made 
from structural-steel shapes, continuous-thread rods, and rollers, for mounting on 
permanent stationary roof curb. 

2.10 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from 
structural-carbon-steel shapes. 

2.11 MATERIALS 

A. Aluminum: ASTM B 221 (ASTM B 221M). 

B. Carbon Steel: ASTM A 1011/A 1011M. 

C. Structural Steel: ASTM A 36/A 36M carbon-steel plates, shapes, and bars; black 
and galvanized. 

D. Stainless Steel: ASTM A 240/A 240M. 

E. Grout: ASTM C 1107/C 1107M, factory-mixed and -packaged, dry, hydraulic-
cement, nonshrink and nonmetallic grout; suitable for interior and exterior 
applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength. 
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PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with requirements in Section 078413 "Penetration Firestopping" for 
firestopping materials and installation, for penetrations through fire-rated walls, 
ceilings, and assemblies. 

B. Strength of Support Assemblies: Where not indicated, select sizes of 
components, so strength will be adequate to carry present and future static loads 
within specified loading limits. Minimum static design load used for strength 
determination shall be weight of supported components plus 200 lb (90 kg). 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, 
supports, clamps, and attachments as required to properly support piping from 
building structure. 

B. Powder Actuated Concrete Fasteners   

1. Obtain written approval from the structural engineer before using powder-
actuated concrete fasteners.  

2. Do not use powder-actuated concrete fasteners for lightweight-aggregate 
concretes or for slabs less than 4 inches (100 mm) thick. 

C. Suspension From Metal Decking 

1. Do not use metal decking for suspension of piping, ductwork or equipment. 
Hang items from top member of joist or provide additional structure to span 
between top members if needed. 

D. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for 
grouping of parallel runs of horizontal piping, and support together on field-
fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes: Support together and space trapezes for smallest 
pipe size, or install intermediate supports for smaller-diameter pipes as 
specified for individual pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M carbon-steel shapes selected for 
loads being supported. Weld steel according to AWS D1.1/D1.1M. 

E. Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-
58. Install hangers and attachments as required to properly support piping from 
building structure. 
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F. Metal and/or Fiberglass Framing System Installation: Arrange for grouping of 
parallel runs of piping, and support together on field-assembled metal framing 
systems. 

G. Thermal Hanger-Shield Installation: Install in pipe hanger or shield for insulated 
piping. 

H. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete 
slabs less than 4 inches (100 mm) thick in concrete, after concrete is placed 
and completely cured. Use operators that are licensed by powder-actuated 
tool manufacturer. Install fasteners according to powder-actuated tool 
manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete, after concrete is placed 
and completely cured. Install fasteners according to manufacturer's written 
instructions. 

I. Pipe Stand Installation: 
1. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe 

stand and mount on permanent, stationary roof curb. See Section 077200 
"Roof Accessories" for curbs. 

J. Install hangers and supports complete with necessary attachments, inserts, bolts, 
rods, nuts, washers, and other accessories. 

K. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

L. Install hangers and supports to allow controlled thermal movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate 
action of expansion joints, expansion loops, expansion bends, and similar units. 

M. Install lateral bracing with pipe hangers and supports to prevent swaying. 

N. Install building attachments within concrete slabs or attach to structural steel. 
Install additional attachments at concentrated loads, including valves, flanges, 
and strainers, NPS 2-1/2 (DN 65) and larger and at changes in direction of piping. 
Install concrete inserts before concrete is placed; fasten inserts to forms, and 
install reinforcing bars through openings at top of inserts. 

O. Load Distribution: Install hangers and supports, so that piping live and dead loads 
and stresses from movement will not be transmitted to connected equipment. 

P. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and 
to not exceed maximum pipe deflections allowed by ASME B31.9 for building 
services piping. 
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Q. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating Above Ambient Air Temperature: Clamp may project 
through insulation. 

b. Piping Operating Below Ambient Air Temperature: Use thermal 
hanger-shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building 
services piping. 

2. Install MSS SP-58, Type 39 protection saddles if insulation without vapor 
barrier is indicated. Fill interior voids with insulation that matches adjoining 
insulation. 

a. Option: Thermal hanger-shield inserts may be used. Include steel 
weight-distribution plate for pipe NPS 4 (DN 100) and larger if pipe is 
installed on rollers. 

3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor 
barrier. Shields shall span an arc of 180 degrees. 

a. Option: Thermal hanger-shield inserts may be used. Include steel 
weight-distribution plate for pipe NPS 4 (DN 100) and larger if pipe is 
installed on rollers. 

4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 
0.048 inch (1.22 mm) thick. 

b. NPS 4 (DN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) 
thick. 

c. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches (457 mm) long 
and 0.06 inch (1.52 mm) thick. 

d. NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches (610 mm) long and 
0.075 inch (1.91 mm) thick. 

e. NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches (610 mm) long and 
0.105 inch (2.67 mm) thick. 

5. Pipes NPS 8 (DN 200) and Larger: Include wood or reinforced calcium-
silicate-insulation inserts of length at least as long as protective shield. 

6. Thermal Hanger Shields: Install with insulation of same thickness as piping 
insulation. 
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3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead 
or to support equipment above floor. 

B. Grouting: Place grout under supports for equipment, and make bearing surface 
smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and 
equipment supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections 
that cannot be shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc 
welding; appearance and quality of welds; and methods used in correcting 
welding work; and with the following: 

1. Use materials and methods that minimize distortion and develop strength 
and corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections, so no roughness shows after finishing 

and so contours of welded surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments 
and to achieve indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches 
(40 mm). 

3.6 PAINTING 

A. Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed 
areas immediately after erecting hangers and supports. Use same materials as 
those used for shop painting. Comply with SSPC-PA 1 requirements for touching 
up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 
mils (0.05 mm). 
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B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and 
apply galvanizing-repair paint to comply with ASTM A 780/A 780M. 

3.7 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping 
systems and equipment. 

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not 
specified in piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and 
equipment that will not have field-applied finishes. 

D. Use nonmetallic coatings on attachments for electrolytic protection where 
attachments are in direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers, and 
metal framing systems and attachments for general service applications. 

F. Use stainless-steel pipe hangers, fiberglass pipe hangers, and fiberglass strut 
systems and stainless-steel attachments for hostile environment applications. 

G. Use copper-plated pipe hangers and stainless-steel attachments for copper 
piping and tubing. 

H. Use padded hangers for piping that is subject to scratching. 

I. Use thermal hanger-shield inserts for insulated piping and tubing. 

J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except 
as specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of 
noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to 
DN 750). 

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F 
(566 deg C) pipes NPS 4 to NPS 24 (DN 100 to DN 600), requiring up to 4 
inches (100 mm) of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For 
suspension of pipes NPS 3/4 to NPS 36 (DN 20 to DN 900), requiring clamp 
flexibility and up to 4 inches (100 mm) of insulation. 

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes 
NPS 1/2 to NPS 24 (DN 15 to DN 600) if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4 
(DN 15 to DN 100), to allow off-center closure for hanger installation before 
pipe erection. 
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6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For 
suspension of noninsulated, stationary pipes NPS 3/4 to NPS 8 (DN 20 to 
DN 200). 

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of 
noninsulated, stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200). 

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200). 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of 
noninsulated, stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200). 

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For 
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 8 (DN 10 to 
DN 200). 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For 
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 3 (DN 10 to 
DN 80). 

12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30 
(DN 15 to DN 750). 

13. Clips (MSS Type 26): For support of insulated pipes not subject to 
expansion or contraction. 

14. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to 
NPS 36 (DN 100 to DN 900), with steel-pipe base stanchion support and 
cast-iron floor flange or carbon-steel plate. 

15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to 
NPS 36 (DN 100 to DN 900), with steel-pipe base stanchion support and 
cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe. 

16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type 
support for pipes NPS 2-1/2 to NPS 36 (DN 65 to DN 900) if vertical 
adjustment is required, with steel-pipe base stanchion support and cast-iron 
floor flange. 

17. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to 
NPS 30 (DN 25 to DN 750), from two rods if longitudinal movement caused 
by expansion and contraction occurs. 

18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-
1/2 to NPS 24 (DN 65 to DN 600), from single rod if horizontal movement 
caused by expansion and contraction occurs. 

19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 
(DN 50 to DN 1050) if longitudinal movement caused by expansion and 
contraction occurs but vertical adjustment is unnecessary. 

20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to 
NPS 24 (DN 50 to DN 600) if small horizontal movement caused by 
expansion and contraction occurs and vertical adjustment is unnecessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes 
NPS 2 to NPS 30 (DN 50 to DN 750) if vertical and lateral adjustment during 
installation, in addition to expansion and contraction, is required. 

K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 
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1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers 
NPS 3/4 to NPS 24 (DN 24 to DN 600). 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe 
risers NPS 3/4 to NPS 24 (DN 20 to DN 600) if longer ends are required for 
riser clamps. 

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment of up to 6 inches (150 
mm) for heavy loads. 

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) 
piping installations. 

3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11 split pipe 
rings. 

4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to 
various types of building attachments. 

5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F (49 to 232 
deg C) piping installations. 

M. Building Attachments: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Steel or Malleable-Concrete Inserts (MSS Type 18): For upper attachment 
to suspend pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with 
bar-joist construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom 
flange of beams, channels, or angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom 
flange of beams. 

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of 
beams if loads are considerable and rod sizes are large. 

6. C-Clamps (MSS Type 23): For structural shapes. 
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is 

required tangent to flange edge. 
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom 

of steel I-beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom 

of steel I-beams for heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For 

attaching to structural steel. 
12. Welded-Steel Brackets: For support of pipes from below or for suspending 

from above by using clip and rod. Use one of the following for indicated 
loads: 
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a. Light (MSS Type 31): 750 lb (340 kg). 
b. Medium (MSS Type 32): 1500 lb (680 kg). 
c. Heavy (MSS Type 33): 3000 lb (1360 kg). 

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam 

is required. 
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject 

to linear horizontal movement where headroom is limited. 

N. Saddles and Shields: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids 
with insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by 
manufacturer to prevent crushing insulation. 

3. Thermal Hanger-Shield Inserts: For supporting insulated pipe. 

O. Spring Hangers and Supports: Unless otherwise indicated and except as 
specified in piping system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping 
movement. 

2. Spring Cushions (MSS Type 48): For light loads if vertical movement does 
not exceed 1-1/4 inches (32 mm). 

3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll 
hanger with springs. 

4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or 
thermal expansion in piping systems. 

5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load, and limit 
variability factor to 25 percent to allow expansion and contraction of piping 
system from hanger. 

6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load, 
and limit variability factor to 25 percent to allow expansion and contraction 
of piping system from base support. 

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load, 
and limit variability factor to 25 percent to allow expansion and contraction 
of piping system from trapeze support. 

8. Constant Supports: For critical piping stress and if necessary to avoid 
transfer of stress from one support to another support, critical terminal, or 
connected equipment. Include auxiliary stops for erection, hydrostatic test, 
and load-adjustment capability. These supports include the following types: 

a. Horizontal (MSS Type 54): Mounted horizontally. 
b. Vertical (MSS Type 55): Mounted vertically. 



New Bus Garage - Washington County Schools  C-S 1924 
 

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 22 05 29 - 16 

c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze 
member. 

P. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that 
are not specified in piping system Sections. 

Q. Comply with MFMA-103 for metal framing system selections and applications that 
are not specified in piping system Sections. 

R. Use powder-actuated fasteners or mechanical-expansion anchors instead of 
building attachments where required in concrete construction. 

S. Use pipe-positioning systems in pipe spaces behind plumbing fixtures to support 
supply and waste piping for plumbing fixtures. 

END OF SECTION 22 05 29 
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SECTION 22 05 53 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Warning tape. 
4. Pipe labels. 
5. Stencils. 
6. Ceiling Identification Discs 
7. Valve tags. 
8. Warning tags. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Equipment-Label Schedule: Include a listing of all equipment to be labeled with 
the proposed content for each label. 

C. Valve-numbering scheme. 

D. Valve Schedules: For each piping system. Include in operation and maintenance 
manuals. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Brady Corporation. 
b. Brimar Industries, Inc. 
c. Carlton Industries, LP. 
d. Champion America. 
e. Craftmark Pipe Markers. 
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f. emedco. 
g. Kolbi Pipe Marker Co. 
h. LEM Products Inc. 
i. Marking Services, Inc. 
j. Seton Identification Products; a Brady Corporation company. 

2. Material and Thickness: Brass, 0.032-inch (0.8-mm) minimum thickness, 
with predrilled or stamped holes for attachment hardware. 

3. Letter and Background Color: As indicated for specific application under 
Part 3. 

4. Minimum Label Size: Length and width vary for required label content, but 
not less than 2-1/2 by 3/4 inch (64 by 19 mm). 

5. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance 
is less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances of 
up to 72 inches (1830 mm), and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-fourths 
the size of principal lettering. 

6. Fasteners: Stainless steel rivets or self-tapping screws. 
7. Adhesive: Contact-type permanent adhesive, compatible with label and with 

substrate. 

B. Plastic Labels for Equipment: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Brady Corporation. 
b. Brimar Industries, Inc. 
c. Carlton Industries, LP. 
d. Champion America. 
e. Craftmark Pipe Markers. 
f. emedco. 
g. Kolbi Pipe Marker Co. 
h. LEM Products Inc. 
i. Marking Services, Inc. 
j. Seton Identification Products; a Brady Corporation company. 

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical 
engraving, 1/8 inch (3.2 mm) thick, with predrilled holes for attachment 
hardware. 

3. Letter and Background Color: As indicated for specific application under 
Part 3. 

4. Maximum Temperature: Able to withstand temperatures of up to 160 deg F 
(71 deg C). 

5. Minimum Label Size: Length and width vary for required label content, but 
not less than 2-1/2 by 3/4 inch (64 by 19 mm). 

6. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance 
is less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances of 
up to 72 inches (1830 mm), and proportionately larger lettering for greater 
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viewing distances. Include secondary lettering two-thirds to three-fourths 
the size of principal lettering. 

7. Fasteners: Stainless steel rivets or self-tapping screws. 
8. Adhesive: Contact-type permanent adhesive, compatible with label and with 

substrate. 

C. Label Content: Include equipment's Drawing designation or unique equipment 
number, Drawing numbers where equipment is indicated (plans, details, and 
schedules), and the Specification Section number and title where equipment is 
specified. 

2.2 WARNING SIGNS AND LABELS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Brady Corporation. 
2. Brimar Industries, Inc. 
3. Carlton Industries, LP. 
4. Champion America. 
5. Craftmark Pipe Markers. 
6. emedco. 
7. LEM Products Inc. 
8. Marking Services Inc. 
9. National Marker Company. 
10. Seton Identification Products; a Brady Corporation company. 
11. Stranco, Inc. 

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical 
engraving, 1/8 inch (3.2 mm) thick, with predrilled holes for attachment hardware. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Maximum Temperature: Able to withstand temperatures of up to 160 deg F (71 
deg C). 

E. Minimum Label Size: Length and width vary for required label content, but not 
less than 2-1/2 by 3/4 inch (64 by 19 mm). 

F. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is 
less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances of up to 72 
inches (1830 mm), and proportionately larger lettering for greater viewing 
distances. Include secondary lettering two-thirds to three-fourths the size of 
principal lettering. 

G. Fasteners: Stainless steel rivets or self-tapping screws. 
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H. Adhesive: Contact-type permanent adhesive, compatible with label and with 
substrate. 

I. Arc-Flash Warning Signs: Provide arc-flash warning signs in locations and with 
content in accordance with requirements of OSHA and NFPA 70E, and other 
applicable codes and standards. 

J. Label Content: Include caution and warning information plus emergency 
notification instructions. 

2.3 WARNING TAPE 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Brady Corporation. 
2. Brimar Industries, Inc. 
3. Craftmark Pipe Markers. 
4. National Marker Company. 
5. Seton Identification Products; a Brady Corporation company. 

B. Material: Vinyl. 

C. Minimum Thickness: 0.005 inch (0.12 mm). 

D. Letter, Pattern, and Background Color: As indicated for specific application under 
Part 3. 

E. Waterproof Adhesive Backing: Suitable for indoor or outdoor use. 

F. Maximum Temperature: 160 deg F (70 deg C). 

G. Minimum Width: 2 inches (50 mm). 

2.4 PIPE LABELS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation. 
3. Brimar Industries, Inc. 
4. Carlton Industries, LP. 
5. Champion America. 
6. Craftmark Pipe Markers. 
7. emedco. 
8. Kolbi Pipe Marker Co. 
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9. LEM Products Inc. 
10. Marking Services Inc. 
11. Seton Identification Products; a Brady Corporation company. 

B. General Requirements for Manufactured Pipe Labels: Preprinted, color coded, 
with lettering indicating service and showing flow direction in accordance with 
ASME A13.1. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-
adhesive backing. 

E. Pipe Label Contents: Include identification of piping service using same 
designations or abbreviations as used on Drawings. Also include: 

1. Pipe size. 
2. Flow-Direction Arrows: Include flow-direction arrows on[ main] distribution 

piping. Arrows may be either integral with label or applied separately. 
3. Lettering Size: Size letters in accordance with ASME A13.1 for piping. 

2.5 STENCILS 

A. Stencils for Piping: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Brimar Industries, Inc. 
b. Craftmark Pipe Markers. 
c. Kolbi Pipe Marker Co. 
d. Marking Services Inc. 

2. Lettering Size: Size letters in accordance with ASME A13.1 for piping. 
3. Stencil Material: Aluminum, brass, or fiberboard. 
4. Stencil Paint: Exterior, gloss, alkyd enamel in colors complying with 

recommendations in ASME A13.1 unless otherwise indicated. Paint may be 
in pressurized spray-can form. 

5. Identification Paint: Exterior, alkyd enamel in colors in accordance with 
ASME A13.1 unless otherwise indicated. Paint may be in pressurized 
spray-can form. 

6. Letter and Background Color: As indicated for specific application under 
Part 3. 
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2.6 MARKERS FOR IDENTIFYING EQUIPMENT ABOVE CEILINGS: 

A. Provide manufacturer's standard laminated plastic, color-coded equipment 
markers for identifying type and location of mechanical equipment above 
suspended ceilings.  Provide markers with pressure adhesive and engraved as 
scheduled in this section. Markers shall be narrow enough to fit on exposed 
ceiling grid and long enough to accommodate specified engraving.  Install on 
ceiling grid closest to equipment above ceiling. 

2.7 VALVE TAGS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation. 
3. Brimar Industries, Inc. 
4. Carlton Industries, LP. 
5. Champion America. 
6. Craftmark Pipe Markers. 
7. emedco. 
8. Kolbi Pipe Marker Co. 
9. LEM Products Inc. 
10. Marking Services Inc. 
11. Seton Identification Products; a Brady Corporation company. 

B. Description: Stamped or engraved with 1/4-inch (6.4-mm) letters for piping 
system abbreviation and 1/2-inch (13-mm) numbers. 

1. Tag Material: Brass, 0.04-inch (1.0-mm) minimum thickness, with predrilled 
or stamped holes for attachment hardware. 

2. Fasteners: Brass S-hook. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) bond paper. 
Tabulate valve number, piping system, system abbreviation (as shown on valve 
tag), location of valve (room or space), normal operating position (open, closed, 
or modulating), and variations for identification. Mark valves for emergency 
shutoff and similar special uses. 

1. Include valve-tag schedule in operation and maintenance data. 
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2.8 WARNING TAGS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Brady Corporation. 
2. Brimar Industries, Inc. 
3. Champion America. 
4. Craftmark Pipe Markers. 
5. emedco. 
6. Kolbi Pipe Marker Co. 
7. LEM Products Inc. 
8. Marking Services Inc. 
9. Seton Identification Products; a Brady Corporation company. 

B. Description: Preprinted accident-prevention tags of plasticized card stock. 

1. Size: 3 by 5-1/4 inches (75 by 133 mm) minimum. 
2. Fasteners: Brass grommet and wire. 
3. Nomenclature: Large-size primary caption, such as "DANGER," 

"CAUTION," or "DO NOT OPERATE." 
4. Letter and Background Color: As indicated for specific application under 

Part 3. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of incompatible primers, paints, and 
encapsulants, as well as dirt, oil, grease, release agents, and other substances 
that could impair bond of identification devices. 

3.2 INSTALLATION, GENERAL REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and 
painting of surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and 
doors. 

C. Install identifying devices before installing acoustical ceilings and similar 
concealment. 

D. Locate identifying devices so that they are readily visible from the point of normal 
approach. 



New Bus Garage - Washington County Schools  C-S 1924 
 

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 22 05 53 - 8 

3.3 INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS 

A. Permanently fasten labels on each item of plumbing equipment. 

B. Sign and Label Colors. 

1. White letters on an ANSI Z535.1 safety-green background. 

C. Locate equipment labels where accessible and visible. 

D. Arc-Flash Warning Signs: Provide arc-flash warning signs on electrical 
disconnects and other equipment where are-flash hazard exists, as indicated on 
Drawings, and in accordance with requirements of OSHA and NFPA 70E, and 
other applicable codes and standards. 

3.4 INSTALLATION OF WARNING TAPE 

A. Warning Tape Color and Pattern: Yellow background with black diagonal stripes. 

B. Install warning tape on pipes and ducts, with cross-designated walkways 
providing less than 6 ft. (2 m) of clearance. 

C. Locate tape so as to be readily visible from the point of normal approach. 

3.5 INSTALLATION OF PIPE LABELS 

A. Piping Color Coding: Painting of piping is specified. 

B. Install pipe labels showing service and flow direction with permanent adhesive 
on pipes. 

C. Stenciled Pipe Label Option: Stenciled labels showing service and flow direction 
may be provided instead of manufactured pipe labels, at Installer's option. Install 
stenciled pipe labels, complying with ASME A13.1, with painted, color-coded 
bands or rectangles on each piping system. 

1. Identification Paint: Use for contrasting background. 
2. Stencil Paint: Use for pipe marking. 

D. Pipe-Label Locations: Locate pipe labels where piping is exposed or above 
accessible ceilings in finished spaces; machine rooms; accessible maintenance 
spaces such as shafts, tunnels, and plenums; and exterior exposed locations as 
follows: 

1. Within 3 ft. (1 m) of each valve and control device. 
2. At access doors, manholes, and similar access points that permit view of 

concealed piping. 
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3. Within 3 ft. (1 m) of equipment items and other points of origination and 
termination. 

4. Spaced at maximum intervals of 25 ft. (8 m) along each run. Reduce 
intervals to 10 ft. (3 m) in areas of congested piping and equipment. 

5. Space every 10’ in mechanical rooms.  

E. Provide piping identification markers in accordance with the following schedule. 
Provide black lettering on yellow and white backgrounds and white lettering on 
backgrounds with other colors. 

F. COLOR CODING FOR PLUMBING PIPING 

Piping Identification Schedule 

       Background  Letter 
Piping       Color     Color  Legend - Band 

1. Domestic Cold Water   Light Blue  Black  D.C.W. 
2. Domestic Hot Water   Light Blue    Black  D.H.W. 
3. Domestic Recirc. Hot Water  Light Blue  White  R.H.W. 
4. Tempered water     Light Blue  Black  T.W. 
5. Recirc. Tempered Water  Light Blue  White  R.T.W. 
6. 140 deg. Domestic Hot Water Light Blue  Black  140 D.H.W. 
7. 140 deg, Recirc. D.H.W.  Light Blue  White  140 R.H.W. 
8. Natural Gas      Yellow    Black  NAT. GAS 
9. Soil & Waste Piping   Gray   White  SAN 
10. Sanitary Vent Piping   Gray   White  VENT 

G. Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying 
fluids at temperatures of 125 deg F (52 deg C) or higher. Where these pipes are 
to remain uninsulated, use a short section of insulation or use stenciled labels. 

H. Flow-Direction Flow Arrows: Use arrows, in compliance with ASME A13.1, to 
indicate direction of flow in pipes, including pipes where flow is allowed in both 
directions. 

3.6 INSTALLATION OF VALVE TAGS 

A. Install tags on valves and control devices in piping systems, except check valves, 
valves within factory-fabricated equipment units, shutoff valves, faucets, 
convenience and lawn-watering hose connections, and similar roughing-in 
connections of end-use fixtures and units. List tagged valves in a valve schedule 
in the operating and maintenance manual. 

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color 
scheme and with captions similar to those indicated in "Valve-Tag Size and 
Shape" Subparagraph below: 
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1. Valve-Tag Size and Shape:  1½ inches (38 mm), round. 

2. Valve-Tag Colors: 

a. For each piping system, use the same lettering and background 
coloring system on valve tags as used in the piping system labels and 
background. 

C. Mount valve schedule frames and schedules in machine rooms where indicated 
or, if not otherwise indicated, where directed by Architect/Engineer. 

D. Where more than one major machine room is shown for project, install mounted 
valve schedule in each major machine room, and repeat only main valves which 
are to be operated in conjunction with operations of more than single machine 
room. 

3.7 INSTALLATION OF WARNING TAGS 

A. Warning Tag Color: Black letters on an ANSI Z535.1 safety-yellow background. 

B. Attach warning tags, with proper message, to equipment and other items where 
required. 

END OF SECTION 22 05 53 
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SECTION 22 05 93 - TESTING, ADJUSTING, AND BALANCING FOR PLUMBING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. TAB of domestic water system. 
2. TAB of plumbing equipment: 

a. Domestic hot-water in-line circulation pumps. 
b. General-duty air compressors. 

3. Pipe-leakage test verification. 

1.3 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. NEBB: National Environmental Balancing Bureau. 

C. TAB: Testing, adjusting, and balancing. 

D. TABB: Testing, Adjusting, and Balancing Bureau. 

E. TAB Specialist: An independent entity meeting qualifications to perform TAB 
work. 

F. TDH: Total dynamic head. 

1.4 PREINSTALLATION MEETINGS 

A. TAB Conference: Conduct a TAB conference at Project site after approval of the 
TAB strategies and procedures plan, to develop a mutual understanding of the 
details. Provide a minimum of 14 days' advance notice of scheduled meeting time 
and location. 
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1. Minimum Agenda Items: 

a. The Contract Documents examination report. 
b. The TAB plan. 
c. Needs for coordination and cooperation of trades and subcontractors. 
d. Proposed procedures for documentation and communication flow. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit 
documentation that the TAB specialist and this Project's TAB team members 
meet the qualifications specified in "Quality Assurance" Article. 

B. Contract Documents Examination Report: Within 30 days of Contractor's Notice 
to Proceed, submit the Contract Documents review report, as specified in Part 3. 

C. Strategies and Procedures Plan: Within 30 days of Contractor's Notice to 
Proceed, submit TAB strategies and step-by-step procedures, as specified in 
"Preparation" Article. 

D. System Readiness Checklists: Within 30 days of Contractor's Notice to Proceed, 
submit system readiness checklists, as specified in "Preparation" Article. 

E. Examination Report: Submit a summary report of the examination review 
required in "Examination" Article. 

F. Certified TAB reports. 

G. Sample report forms. 

H. Instrument calibration reports, to include the following: 

1. Instrument type and make. 
2. Serial number. 
3. Application. 
4. Dates of use. 
5. Dates of calibration. 

1.6 QUALITY ASSURANCE 

A. TAB Specialists Qualifications, Certified by AABC: 

1. TAB Field Supervisor: Employee of the TAB specialist and certified by 
AABC. 

2. TAB Technician: Employee of the TAB specialist and certified by AABC. 
3. Test and Balance Engineer's Qualifications:  A Professional Engineer 

(either on the installer's staff or and independent consultant), registered in 
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the State in which the services are to be performed, and having at least 
3-years of successful testing, adjusting, and balancing experience on 
projects with testing and balancing requirements similar to those required 
for this project. 

B. TAB Specialists Qualifications, Certified by [NEBB]: 

1. TAB Field Supervisor: Employee of the TAB specialist and certified by 
NEBB. 

2. TAB Technician: Employee of the TAB specialist and certified by NEBB. 

C. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with 
requirements in ASHRAE 111, Section 4, "Instrumentation." 

D. ASHRAE 111 Compliance: Requirements in ASHRAE 111 applicable to 
analogous domestic water system and plumbing equipment balancing. 

E. ASHRAE 188 Compliance: Comply with balancing and report requirements, 
Section 8.3 "Balancing." 

F. Code and Authorities Having Jurisdiction Compliance: TAB is required to comply 
with governing codes and requirements of authorities having jurisdiction. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements 
and to discover conditions in systems designs that may preclude proper TAB of 
systems and equipment. 

B. Examine installed systems for balancing devices, such as test ports, gauge 
cocks, thermometer wells, flow-control devices, and balancing valves and fittings. 
Verify that locations of these balancing devices are applicable for intended 
purpose and are accessible. 

C. Examine approved submittals for plumbing systems and equipment. 

D. Examine equipment performance data, including pump curves. 

1. Relate performance data to Project conditions and requirements, including 
pump system effects that can create undesired or unpredicted conditions 
that cause reduced capacities in all or part of a system. 
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2. Calculate pump system-effect factors to reduce performance ratings of 
plumbing equipment when installed under conditions different from the 
conditions used to rate equipment performance. Compare results with the 
design data and installed conditions. 

E. Examine system and equipment installations, and verify that field quality-control 
testing, cleaning, and adjusting specified in individual Sections have been 
performed. 

F. Examine test reports specified in individual system and equipment Sections. 

G. Examine plumbing equipment and verify that bearings are greased, belts are 
aligned and tight, filters are clean, and equipment with functioning controls is 
ready for operation. 

H. Examine temporary and permanent strainers. Verify that temporary strainer 
screens used during system cleaning and flushing have been removed and 
permanent strainers are installed and clean. 

I. Examine control valves for proper installation for their intended function of 
isolating, throttling, diverting, or mixing fluid flows. 

J. Examine system pumps to ensure absence of entrained air in the suction piping. 

K. Examine operating safety interlocks and controls on plumbing equipment. 

L. Report deficiencies discovered before and during performance of TAB 
procedures. Observe and record system reactions to changes in conditions. 
Record default set points if different from indicated values. 

3.2 PREPARATION 

A. Prepare a TAB plan that includes the following: 

1. Equipment and systems to be tested. 
2. Strategies and step-by-step procedures for balancing the systems. 
3. Instrumentation to be used. 
4. Sample forms with specific identification for all equipment. 

B. Perform system-readiness checks of plumbing systems and equipment to verify 
system readiness for TAB work. Include, at a minimum, the following: 

1. Domestic Water System: 

a. Verify leakage and pressure tests on water distribution systems have 
been satisfactorily completed in accordance with applicable code and 
authority having jurisdiction. 
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b. Water heaters are installed and functioning. 
c. Piping is complete and all points of outlet are installed. 
d. Systems are flushed, filled, and air purged. 
e. Strainers are clean. 
f. Control valves are functioning in accordance with the sequence of 

operation. 
g. Shutoff and balance valves are 100 percent open. 
h. Hot-water circulating pumps are operational and proper rotation is 

verified. 
i. Pump gauge connections are installed directly at pump inlet and outlet 

flanges or in discharge and suction pipe prior to valves or strainers. 
j. Suitable access to balancing devices and equipment is provided. 

2. Compressed-Air System: 

a. Leakage and pressure tests on compressed air distribution system 
have been satisfactorily completed in accordance with Division 22 
requirements. 

b. Piping is complete and all points of outlet are installed. 
c. Systems are flushed, filled, and air purged. 
d. Strainers are clean. 
e. Control valves are functioning in accordance with the sequence of 

operation. 
f. Shutoff and balance valves are 100 percent open. 
g. Compressors are operational and of proper rotation. 
h. Gauge connections are installed directly at compressor inlet and outlet 

flanges prior to valves or strainers. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system in accordance with 
the procedures contained in AABC's "National Standards for Total System 
Balance" or NEBB's "Procedural Standards for Testing, Adjusting, and Balancing 
of Environmental Systems" and in this Section. 

B. Cut insulation, pipes, and equipment casings for installation of test probes to the 
minimum extent necessary for TAB procedures. 

1. Where holes for probes are required in piping or equipment, install pressure 
and temperature test plugs to seal systems. 

2. Install and join new insulation that matches removed materials. Restore 
insulation, coverings, vapor barrier, and finish in accordance with 
Section 220716 "Plumbing Equipment Insulation" and Section 220719 
"Plumbing Piping Insulation." 
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C. Mark equipment and balancing devices, including valve position indicators and 
similar controls and devices, with paint or other suitable, permanent identification 
material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.4 GENERAL PROCEDURES FOR PLUMBING EQUIPMENT 

A. Test, adjust, and balance plumbing equipment indicated on Drawings, including, 
but not limited to, the following: 

1. Motors. 
2. Domestic water in-line pumps. 
3. Domestic water heaters. 
4. Air compressors. 

3.5 PROCEDURES FOR DOMESTIC WATER SYSTEMS 

A. Prepare test reports for pumps and other equipment. Obtain approved submittals 
and manufacturer-recommended testing procedures. Crosscheck the summation 
of required equipment flow rates with system design flow rates. 

B. Prepare schematic diagrams of systems' Record drawings piping layouts. 

C. In addition to requirements in "Preparation" Article, prepare domestic water 
systems for testing and balancing as follows: 

1. Check expansion tank for proper setting. 
2. Check water heater for proper discharge temperature setting. 
3. Check remotest point of outlet for adequate pressure. 
4. Check flow-control valves for proper position. 
5. Locate start-stop and disconnect switches, electrical interlocks, and motor 

controllers. 
6. Verify that motor controllers are equipped with properly sized thermal 

protection. 
7. Check that air has been purged from the system. 

D. Measure and record upstream and downstream pressure of each piece of 
equipment. 

E. Check settings and operation of automatic temperature-control valves, self-
contained control valves, and pressure-reducing valves. Record final settings. 

F. Check settings and operation of each safety valve. Record settings. 
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3.6 PROCEDURES FOR COMPRESSED-AIR SYSTEMS 

A. Prepare test reports for air compressors, and other equipment. Obtain approved 
submittals and manufacturer-recommended testing procedures. Crosscheck the 
summation of required equipment flow rates with system design flow rates. 

B. Prepare schematic diagrams of systems' Record drawings piping layouts. 

C. In addition to requirements in "Preparation" Article, prepare compressed-air 
systems for testing and balancing as follows: 

1. Check remotest point of outlet for adequate pressure. 
2. Check pressure-control valves for proper position. 
3. Locate start-stop and disconnect switches, electrical interlocks, and motor 

controllers. 
4. Verify that motor controllers are equipped with properly sized thermal 

protection. 

D. Measure and record upstream and downstream pressure of pressure-reducing 
valves. 

E. Check settings and operation of pressure-reducing valves. Record final settings. 

F. Check settings and operation of each safety valve. Record settings. 

3.7 PROCEDURES FOR DOMESTIC HOT-WATER CIRCULATING INLINE PUMP 

A. Balance system with manual or automatic balancing valves by setting at design 
flow. 

1. Measure flow in main and branch pipes. 
2. Adjust main and branch balance valves for design flow. 
3. Re-measure each main and branch after all have been adjusted. 

B. Adjust pump to deliver total design flow. 

1. Measure pump TDH as follows: 

a. Measure discharge pressure directly at the pump outlet flange or in 
discharge pipe prior to any valves. 

b. Measure inlet pressure directly at the pump inlet flange or in suction 
pipe prior to any valves or strainers. 

c. Convert pressure to head and correct for differences in gauge heights. 
d. Verify pump impeller size by measuring the TDH with the discharge 

valve closed. Note the point on manufacturer's pump curve at zero 
flow, and verify that the pump has the intended impeller size. 
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2. Monitor motor performance during procedures, and do not operate motor in 
an overloaded condition. 

3. Mark final settings and verify that all memory stops have been set. 
4. Verify final system conditions as follows: 

a. Re-measure and confirm that total flow is within design. 
b. Re-measure final pumps' operating data, TDH, volts, amps, speed, 

and static profile. 
c. Mark final settings. 

3.8 PROCEDURES FOR MOTORS 

A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the 
following data: 

1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Phase and hertz. 
5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter size and thermal-protection-element rating. 
8. Service factor and frame size. 

3.9 PROCEDURES FOR WATER HEATERS 

A. Gas -Fired Water Heaters: 

1. Measure and record entering- and leaving-water temperatures. 
2. Measure and record water flow. 
3. Measure and record pressure drop. 
4. Record relief valve(s) pressure setting. 
5. Capacity: Calculate in Btu/h (kW) of heating output. 
6. Fuel Consumption: If fuel supply is equipped with flow meter, measure and 

record consumption. 
7. Efficiency: Calculate operating efficiency for comparison to submitted 

equipment. 
8. Fan, motor, and motor controller operating data. 

3.10 TOLERANCES 

A. Set plumbing system's flow rates within the following tolerances: 

1. Domestic Water Flow Rate:  Plus or minus 10 percent. 
2. Compressed-Air Flow Rate:  Plus or minus 10 percent. 
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3.11 PROGRESS REPORTING 

A. Initial Construction-Phase Report: Based on examination of the Contract 
Documents as specified in "Examination" Article, prepare a report on the 
adequacy of design for system-balancing devices. Recommend changes and 
additions to system-balancing devices, to facilitate proper performance 
measuring and balancing. Recommend changes and additions to plumbing 
systems and general construction to allow access for performance-measuring 
and -balancing devices. 

B. Status Reports: Prepare monthly progress reports to describe completed 
procedures, procedures in progress, and scheduled procedures. Include a list of 
deficiencies and problems found in systems being tested and balanced. Prepare 
a separate report for each system and each building floor for systems serving 
multiple floors. 

3.12 FINAL REPORT 

A. General: Prepare a certified written report; tabulate and divide the report into 
separate sections for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and 
sealed by the certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of 
calibration. 

3. Certify validity and accuracy of field data. 

B. Final Report Contents: In addition to certified field-report data, include the 
following: 

1. Pump curves. 
2. Manufacturers' test data. 
3. Field test reports prepared by system and equipment installers. 
4. Other information relative to equipment performance; do not include Shop 

Drawings and Product Data. 

C. General Report Data: In addition to form titles and entries, include the following 
data: 

1. Title page. 
2. Name and address of the TAB specialist. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
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9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section 

of the report. Number each page in the report. 
11. Summary of contents, including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Notes to explain why certain final data in the body of reports vary from 

indicated values. 
14. Test conditions for pump performance forms. 

D. System Diagrams: Include schematic layouts of distribution systems. Present 
each system with single-line diagram and include the following: 

1. Flow rates. 
2. Pipe and valve sizes and locations. 
3. Balancing stations. 
4. Position of balancing devices. 

E. Gas-Fired Water Heaters Test Reports: In addition to manufacturer's factory 
startup equipment reports, include the following: 

1. Unit Data: 

a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Fuel type in input data. 
g. Output capacity in Btu/h (kW). 
h. Ignition type. 
i. Burner-control types. 
j. Motor horsepower and speed. 
k. Motor volts, phase, and hertz. 
l. Motor full-load amperage and service factor. 
m. Sheave make, size in inches (mm), and bore. 
n. Center-to-center dimensions of sheave and amount of adjustments in 

inches (mm). 

2. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm (L/s). 
b. Entering-water temperature in deg F (deg C). 
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c. Leaving-water temperature in deg F (deg C). 
d. Low-fire fuel input in Btu/h (kW). 
e. High-fire fuel input in Btu/h (kW). 
f. High-temperature-limit setting in deg F (deg C). 
g. Operating set point in Btu/h (kW). 
h. Heating value of fuel in Btu/h (kW). 

F. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump 
curves, and include the following: 

1. Unit Data: 

a. Unit identification. 
b. Location. 
c. Service. 
d. Make and size. 
e. Model number and serial number. 
f. Water flow rate in gpm (L/s). 
g. Water-pressure differential in feet of head or psig (kPa). 
h. Required net positive suction head in feet of head or psig (kPa). 
i. Pump speed. 
j. Impeller diameter in inches (mm). 
k. Motor make and frame size. 
l. Motor horsepower and rpm. 
m. Voltage at each connection. 
n. Amperage for each phase. 
o. Full-load amperage and service factor. 
p. Seal type. 

2. Test Data (Indicated and Actual Values): 

a. Static head in feet of head or psig (kPa). 
b. Pump shutoff pressure in feet of head or psig (kPa). 
c. Actual impeller size in inches (mm). 
d. Full-open flow rate in gpm (L/s). 
e. Full-open pressure in feet of head or psig (kPa). 
f. Final discharge pressure in feet of head or psig (kPa). 
g. Final suction pressure in feet of head or psig (kPa). 
h. Final total pressure in feet of head or psig (kPa). 
i. Final water flow rate in gpm (L/s). 
j. Voltage at each connection. 
k. Amperage for each phase. 

G. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 
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b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 

3.13 VERIFICATION OF TAB REPORT 

A. The TAB specialist's test and balance engineer shall conduct the inspection in 
the presence of Construction Manager. 

B. Construction Manager shall randomly select measurements, documented in the 
final report, to be rechecked. Rechecking shall be limited to the lesser of either 
10 percent of the total measurements recorded or the extent of measurements 
that can be accomplished in a normal 8-hour business day. 

C. If rechecks yield measurements that differ from the measurements documented 
in the final report by more than the tolerances allowed, the measurements shall 
be noted as "FAILED." 

D. If the number of "FAILED" measurements is greater than 20 percent of the total 
measurements checked during the final inspection, the TAB shall be considered 
incomplete and shall be rejected. 

E. If recheck measurements find the number of failed measurements noncompliant 
with requirements indicated, proceed as follows: 

1. TAB specialists shall recheck all measurements and make adjustments. 
Revise the final report and balancing device settings to include all changes; 
resubmit the final report and request a second final inspection. All changes 
shall be tracked to show changes made to previous report. 

2. If the second final inspection also fails, Owner may pursue other Contract 
options to complete TAB work. 

F. Prepare test and inspection reports. 

3.14 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced 
conditions are being maintained throughout and to correct unusual conditions. 

END OF SECTION 22 05 93 
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SECTION 22 07 16 - PLUMBING EQUIPMENT INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes insulating the following plumbing equipment: 
1. Domestic water, hot-water pumps. 
2. Domestic water storage tanks. 
3. Domestic water filter housings. 

B. Related Sections: 

1. Section 220719 "Plumbing Piping Insulation." 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, 
water-vapor permeance thickness, and jackets (both factory and field applied, if 
any). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to 
other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for 
each type of insulation and hanger. 

2. Detail attachment and covering of heat tracing inside insulation. 
3. Detail removable insulation at equipment connections and access panels. 
4. Detail application of field-applied jackets. 
5. Detail application at linkages of control devices. 
6. Detail field application for each equipment type. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 
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B. Material Test Reports: From a qualified testing agency acceptable to authorities 
having jurisdiction indicating, interpreting, and certifying test results for 
compliance of insulation materials, sealers, attachments, cements, and jackets, 
with requirements indicated. Include dates of tests and test methods employed. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the 
Department of Labor, Bureau of Apprenticeship and Training. 

B. Surface-Burning Characteristics: For insulation and related materials, as 
determined by testing identical products according to ASTM E 84 by a testing 
agency acceptable to authorities having jurisdiction. Factory label insulation and 
jacket materials and adhesive, mastic, tapes, and cement material containers, 
with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-
developed index of 150 or less. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with 
appropriate ASTM standard designation, type and grade, and maximum use 
temperature. 

1.7 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields 
specified in Section 220529 "Hangers and Supports for Plumbing Piping and 
Equipment." 

B. Coordinate clearance requirements with equipment Installer for equipment 
insulation application. 

C. Coordinate installation and testing of heat tracing. 

1.8 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where 
required, after installing and testing heat tracing. Insulation application may begin 
on segments that have satisfactory test results. 
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B. Complete installation and concealment of plastic materials as rapidly as possible 
in each area of construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Equipment Insulation Schedule" articles for where 
insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride 
content of less than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as 
acceptable according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 

F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber 
materials. Comply with ASTM C 534, Type I for tubular materials and Type II for 
sheet materials. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Aeroflex USA. 
b. Armacell LLC. 
c. K-Flex USA. 

G. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 553, Type II and ASTM C 1290, 
Type I. Factory-applied jacket requirements are specified in "Factory-Applied 
Jackets" Article. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. CertainTeed Corporation; Saint-Gobain North America. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 
d. Manson Insulation Inc. 
e. Owens Corning. 
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H. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 612, Type IA or Type IB. For 
equipment applications, provide insulation with factory-applied ASJ. Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. CertainTeed Corporation; Saint-Gobain North America. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 
d. Manson Insulation Inc. 
e. Owens Corning. 

I. Mineral-Fiber, Preformed Pipe Insulation: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Johns Manville; a Berkshire Hathaway company. 
b. Knauf Insulation. 
c. Manson Insulation Inc. 
d. Owens Corning. 

2. Type I, 850 Deg F (454 Deg C) Materials: Mineral or glass fibers bonded 
with a thermosetting resin. Comply with ASTM C 547, Type I, Grade A, with 
factory-applied ASJ-SSL. Factory-applied jacket requirements are specified 
in "Factory-Applied Jackets" Article. 

J. Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a 
thermosetting resin. Semirigid board material with factory-applied ASJ complying 
with ASTM C 1393, Type II or Type IIIA Category 2, or with properties similar to 
ASTM C 612, Type IB. Nominal density is 2.5 lb/cu. ft. (40 kg/cu. m) or more. 
Thermal conductivity (k-value) at 100 deg F (55 deg C) is 0.29 Btu x in./h x sq. ft. 
x deg F (0.042 W/m x K) or less. Factory-applied jacket requirements are 
specified in "Factory-Applied Jackets" Article. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. CertainTeed Corporation; Saint-Gobain North America. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 
d. Manson Insulation Inc. 
e. Owens Corning. 
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2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Ramco Insulation, Inc. 

B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with 
ASTM C 196. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Ramco Insulation, Inc. 

C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with 
ASTM C 449. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Ramco Insulation, Inc. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates 
and for bonding insulation to itself and to surfaces to be insulated unless 
otherwise indicated. 

B. Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Type II, Class I. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Aeroflex USA. 
b. Armacell LLC. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. K-Flex USA. 

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
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c. Foster Brand; H. B. Fuller Construction Products. 
d. Mon-Eco Industries, Inc. 

D. Grade A for bonding insulation jacket lap seams and joints. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. Mon-Eco Industries, Inc. 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; 
comply with MIL-PRF-19565C, Type II. 

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient 
services. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Knauf Insulation. 
d. Vimasco Corporation. 

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm 
(0.009 metric perm) at 43-mil (1.09-mm) dry film thickness. 

3. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 
82 deg C). 

4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by 
weight. 

5. Color: White. 

C. Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below ambient 
services. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. Mon-Eco Industries, Inc. 
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2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm (0.03 metric perm) at 
35-mil (0.9-mm) dry film thickness. 

3. Service Temperature Range: 0 to 180 deg F (Minus 18 to plus 82 deg C). 
4. Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by 

weight. 
5. Color: White. 

D. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below ambient 
services. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 

2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm (0.033 metric perm) at 
30-mil (0.8-mm) dry film thickness. 

3. Service Temperature Range: Minus 50 to plus 220 deg F (Minus 46 to plus 
104 deg C). 

4. Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by 
weight. 

5. Color: White. 

2.5 LAGGING ADHESIVES 

A. Description: Comply with MIL-A-3316C, Class I, Grade A, and shall be 
compatible with insulation materials, jackets, and substrates. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Vimasco Corporation. 

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to 
adhere fire-resistant lagging cloths over insulation. 

3. Service Temperature Range: 0 to plus 180 deg F (Minus 18 to plus 82 
deg C). 

4. Color: White. 

2.6 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 
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1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. Mon-Eco Industries, Inc. 

2. Materials shall be compatible with insulation materials, jackets, and 
substrates. 

3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 

121 deg C). 
5. Color: Aluminum. 

B. ASJ Flashing Sealants: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
2. Materials shall be compatible with insulation materials, jackets, and 

substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 

121 deg C). 
5. Color: White. 

2.7 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various 
applications. When factory-applied jackets are indicated, comply with the 
following: 

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil 
backing; complying with ASTM C 1136, Type I. 

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive 
covered by a removable protective strip; complying with ASTM C 1136, 
Type I. 

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper 
backing; complying with ASTM C 1136, Type II. 

2.8 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and 
presized a minimum of 8 oz./sq. yd. (271 g/sq. m). 
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1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Alpha Associates, Inc. 

2.9 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise 
indicated. 

2.10 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive, complying with ASTM C 1136. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Avery Dennison Corporation, Specialty Tapes Division. 
b. Compac Corporation. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 
e. Venture Tape. 

2. Width: 3 inches (75 mm). 
3. Thickness: 11.5 mils (0.29 mm). 
4. Adhesion: 90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch (7.2 N/mm) in width. 
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with 
acrylic adhesive; complying with ASTM C 1136. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Avery Dennison Corporation, Specialty Tapes Division. 
b. Compac Corporation. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 
e. Venture Tape. 

2. Width: 3 inches (75 mm). 
3. Thickness: 6.5 mils (0.16 mm). 
4. Adhesion: 90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch (7.2 N/mm) in width. 
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7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Avery Dennison Corporation, Specialty Tapes Division. 
b. Compac Corporation. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 
e. Venture Tape. 

2. Width: 2 inches (50 mm). 
3. Thickness: 3.7 mils (0.093 mm). 
4. Adhesion: 100 ounces force/inch (1.1 N/mm) in width. 
5. Elongation: 5 percent. 
6. Tensile Strength: 34 lbf/inch (6.2 N/mm) in width. 

2.11 SECUREMENTS 

A. Bands: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. ITW Insulation Systems; Illinois Tool Works, Inc. 
b. RPR Products, Inc. 

2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, [Type 304] [or] 
[Type 316]; 0.015 inch (0.38 mm) thick, 3/4 inch (19 mm) wide with wing 
seal. 

B. Insulation Pins and Hangers: 

1. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated 
steel pin, fully annealed for capacitor-discharge welding, 0.106-inch- (2.6-
mm-) diameter shank, length to suit depth of insulation indicated with 
integral 1-1/2-inch (38-mm) galvanized carbon-steel washer. 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) AGM Industries, Inc. 
2) CL WARD & Family Inc. 
3) Gemco. 
4) Midwest Fasteners, Inc. 
5) Nelson Stud Welding. 
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2. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: 
Baseplate welded to projecting spindle that is capable of holding insulation, 
of thickness indicated, securely in position indicated when self-locking 
washer is in place. 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) AGM Industries, Inc. 
2) Gemco. 
3) Midwest Fasteners, Inc. 

b. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch 
(0.76 mm) thick by 2 inches (50 mm) square. 

c. Spindle:  Stainless steel, fully annealed, 0.106-inch- (2.6-mm-) 
diameter shank, length to suit depth of insulation indicated. 

d. Adhesive: Recommended by hanger manufacturer. Product with 
demonstrated capability to bond insulation hanger securely to 
substrates indicated without damaging insulation, hangers, and 
substrates. 

3. Insulation-Retaining Washers: Self-locking washers formed from 0.016-
inch- (0.41-mm-) thick, stainless-steel sheet, with beveled edge sized as 
required to hold insulation securely in place but not less than 1-1/2 inches 
(38 mm) in diameter. 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) AGM Industries, Inc. 
2) Gemco. 
3) Midwest Fasteners, Inc. 
4) Nelson Stud Welding. 

b. Protect ends with capped self-locking washers incorporating a spring 
steel insert to ensure permanent retention of cap in exposed locations. 

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, 
stainless steel or Monel. 

D. Wire:  0.062-inch (1.6-mm) soft-annealed, stainless steel. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. C & F Wire. 
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2.12 CORNER ANGLES 

A. Aluminum Corner Angles: 0.040 inch (1.0 mm) thick, minimum 1 by 1 inch (25 by 
25 mm), aluminum according to ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 
3105, or 5005; Temper H-14. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for 
installation tolerances and other conditions affecting performance of insulation 
application. 

1. Verify that systems and equipment to be insulated have been tested and 
are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove 
materials that will adversely affect insulation application. 

B. Coordinate insulation installation with the trade installing heat tracing. Comply 
with requirements for heat tracing that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be 
in contact with stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and 
even surfaces; free of voids throughout the length of equipment. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and 
thicknesses required for each item as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the 
service. Install accessories that do not corrode, soften, or otherwise attack 
insulation or jacket in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 
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E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints. Bond seams and 
joints with adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in 
insulation at hangers, supports, anchors, and other projections with vapor-barrier 
mastic. 

1. Install insulation continuously through hangers and around anchor 
attachments. 

2. For insulation application where vapor barriers are indicated, extend 
insulation on anchor legs from point of attachment to supported item to point 
of attachment to structure. Taper and seal ends at attachment to structure 
with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal 
insulation to insulation inserts with adhesive or sealing compound 
recommended by insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install 
shields over jacket, arranged to protect jacket from tear or puncture by 
hanger, support, and shield. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended 
coverage rate and wet and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same 

material as insulation jacket. Secure strips with adhesive and outward 
clinching staples along both edges of strip, spaced 4 inches (100 mm) o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Install 
insulation with longitudinal seams at bottom of pipe. Clean and dry surface 
to receive self-sealing lap. Staple laps with outward clinching staples along 
edge at 2 inches (50 mm) o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material 
manufacturer's written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams 
and joints. 
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L. Cut insulation in a manner to avoid compressing insulation more than 75 percent 
of its nominal thickness. 

M. Finish installation with systems at operating conditions. Repair joint separations 
and cracking due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over 
damaged areas. Extend patches at least 4 inches (100 mm) beyond damaged 
areas. Adhere, staple, and seal patches similar to butt joints. 

O. For above ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Manholes. 
5. Handholes. 
6. Cleanouts. 

3.4 INSTALLATION OF EQUIPMENT, TANK, AND VESSEL INSULATION 

A. Mineral-Fiber, Pipe, and Tank Insulation Installation for Tanks and Vessels: 
Secure insulation with adhesive and anchor pins and speed washers. 

1. Apply adhesives according to manufacturer's recommended coverage rates 
per unit area, for 100 percent coverage of tank and vessel surfaces. 

2. Groove and score insulation materials to fit as closely as possible to 
equipment, including contours. Bevel insulation edges for cylindrical 
surfaces for tight joints. Stagger end joints. 

3. Protect exposed corners with secured corner angles. 
4. Install adhesively attached or self-sticking insulation hangers and speed 

washers on sides of tanks and vessels as follows: 

a. Do not weld anchor pins to ASME-labeled pressure vessels. 
b. Select insulation hangers and adhesive that are compatible with 

service temperature and with substrate. 
c. On tanks and vessels, maximum anchor-pin spacing is 3 inches (75 

mm) from insulation end joints, and 16 inches (400 mm) o.c. in both 
directions. 

d. Do not overcompress insulation during installation. 
e. Cut and miter insulation segments to fit curved sides and domed 

heads of tanks and vessels. 
f. Impale insulation over anchor pins and attach speed washers. 
g. Cut excess portion of pins extending beyond speed washers or bend 

parallel with insulation surface. Cover exposed pins and washers with 
tape matching insulation facing. 



New Bus Garage - Washington County Schools  C-S 1924 
 

PLUMBING EQUIPMENT INSULATION 22 07 16 - 15 

5. Secure each layer of insulation with stainless-steel or aluminum bands. 
Select band material compatible with insulation materials. 

6. Where insulation hangers on equipment and vessels are not permitted or 
practical and where insulation support rings are not provided, install a girdle 
network for securing insulation. Stretch prestressed aircraft cable around 
the diameter of vessel and make taut with clamps, turnbuckles, or breather 
springs. Place one circumferential girdle around equipment approximately 
6 inches (150 mm) from each end. Install wire or cable between two 
circumferential girdles 12 inches (300 mm) o.c. Install a wire ring around 
each end and around outer periphery of center openings, and stretch 
prestressed aircraft cable radially from the wire ring to nearest 
circumferential girdle. Install additional circumferential girdles along the 
body of equipment or tank at a minimum spacing of 48 inches (1200 mm) 
o.c. Use this network for securing insulation with tie wire or bands. 

7. Stagger joints between insulation layers at least 3 inches (75 mm). 
8. Install insulation in removable segments on equipment access doors, 

manholes, handholes, and other elements that require frequent removal for 
service and inspection. 

9. Bevel and seal insulation ends around manholes, handholes, ASME 
stamps, and nameplates. 

10. For equipment with surface temperatures below ambient, apply mastic to 
open ends, joints, seams, breaks, and punctures in insulation. 

B. Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels: Install 
insulation over entire surface of tanks and vessels. 

1. Apply 100 percent coverage of adhesive to surface with manufacturer's 
recommended adhesive. 

2. Seal longitudinal seams and end joints. 

C. Insulation Installation on Pumps: 

1. Fabricate metal boxes lined with insulation. Fit boxes around pumps and 
coincide box joints with splits in pump casings. Fabricate joints with outward 
bolted flanges. Bolt flanges on 6-inch (150-mm) centers, starting at corners. 
Install 3/8-inch- (10-mm-) diameter fasteners with wing nuts. Alternatively, 
secure the box sections together using a latching mechanism. 

2. Fabricate boxes from aluminum, at least 0.050 inch (1.3 mm) thick. 
3. For below ambient services, install a vapor barrier at seams, joints, and 

penetrations. Seal between flanges with replaceable gasket material to form 
a vapor barrier. 
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3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

3.6 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or 
insulation with factory-applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch (50-mm) overlap at 
seams and joints. 

2. Embed glass cloth between two 0.062-inch- (1.6-mm-) thick coats of lagging 
adhesive. 

3. Completely encapsulate insulation with coating, leaving no exposed 
insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch (38-mm) laps at longitudinal seams and 3-inch- 

(75-mm-) wide joint strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and 

exposed insulation with vapor-barrier mastic. 

3.7 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket 
with paint system identified below and as specified in Section 099113 "Exterior 
Painting" and Section 099123 "Interior Painting." 

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with 
jacket material and finish coat paint. Add fungicidal agent to render fabric 
mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two 
coats of insulation manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow 
visual inspection of the completed Work. 
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D. Do not field paint aluminum or stainless-steel jackets. 

3.8 EQUIPMENT INSULATION SCHEDULE 

A. Insulation materials and thicknesses are identified below. If more than one 
material is listed for a type of equipment, selection from materials listed is 
Contractor's option. 

B. Insulate equipment that is not factory insulated. 

C. Domestic hot-water pump insulation shall be one of the following: 
1. Mineral-Fiber Blanket: 1 inch (25 mm) thick and 3-lb/cu. ft. (48-kg/cu. m) 

nominal density. 
2. Mineral-Fiber Board: 1 inch (25 mm) thick and 3-lb/cu. ft. (48-kg/cu. m) 

nominal density. 

D. Domestic water, domestic chilled-water (potable), and domestic hot-water 
hydropneumatic tank insulation shall be[ one of] the following: 
1. Flexible Elastomeric: 1 inch (25 mm) thick. 
2. Mineral-Fiber Blanket: 1 inch (25 mm) thick and 3-lb/cu. ft. (48-kg/cu. m) 

nominal density. 
3. Mineral-Fiber Board: 1 inch (25 mm) thick and 3-lb/cu. ft. (48-kg/cu. m) 

nominal density. 
4. Mineral-Fiber Pipe and Tank: 1 inch (25 mm) thick. 

E. Domestic hot-water storage tank insulation shall be one of the following, of 
thickness to provide an R-value of 12.5: 

1. Cellular glass. 
2. Mineral-Fiber Blanket:  3-lb/cu. ft. (48-kg/cu. m) nominal density. 
3. Mineral-Fiber Board:  3-lb/cu. ft. (48-kg/cu. m) nominal density. 
4. Mineral-fiber pipe and tank. 

F. Domestic water filter-housing insulation shall be one of the following: 
1. Mineral-Fiber Blanket: 2 inches (50 mm) thick and 3-lb/cu. ft. (48-kg/cu. m) 

nominal density. 
2. Mineral-Fiber Board: 2 inches (50 mm) thick and 3-lb/cu. ft. (48-kg/cu. m) 

nominal density. 
3. Mineral-Fiber Pipe and Tank: 2 inches (50 mm) thick. 

3.9 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, 
install the field-applied jacket over the factory-applied jacket. 
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B. If more than one material is listed, selection from materials listed is Contractor's 
option. 

C. Equipment, Exposed: 

1. Glass Cloth. 

END OF SECTION 22 07 16 
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SECTION 22 07 19 - PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes insulating the following plumbing piping services: 

1. Domestic cold-water piping. 
2. Domestic hot-water piping. 
3. Domestic recirculating hot-water piping. 
4. Supplies and drains for handicap-accessible lavatories and sinks. 

B. Related Sections: 

1. Section 220716 "Plumbing Equipment Insulation." 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, 
water-vapor permeance thickness, and jackets (both factory- and field-applied, if 
any). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to 
other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for 
each type of insulation and hanger. 

2. Detail insulation application at elbows, fittings, flanges, valves, and 
specialties for each type of insulation. 

3. Detail removable insulation at piping specialties, equipment connections, 
and access panels. 

4. Detail application of field-applied jackets. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 
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B. Material Test Reports: From a qualified testing agency acceptable to authorities 
having jurisdiction indicating, interpreting, and certifying test results for 
compliance of insulation materials, sealers, attachments, cements, and jackets, 
with requirements indicated. Include dates of tests and test methods employed. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the 
Department of Labor, Bureau of Apprenticeship and Training. 

B. Surface-Burning Characteristics: For insulation and related materials, as 
determined by testing identical products according to ASTM E 84 by a testing 
agency acceptable to authorities having jurisdiction. Factory label insulation and 
jacket materials and adhesive, mastic, tapes, and cement material containers, 
with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-
developed index of 150 or less. 

C. Comply with the following applicable standards and other requirements specified 
for miscellaneous components: 

1. Supply and Drain Protective Shielding Guards: ICC A117.1. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with 
appropriate ASTM standard designation, type and grade, and maximum use 
temperature. 

1.7 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields 
specified in Section 220529 "Hangers and Supports for Plumbing Piping and 
Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation 
application. Before preparing piping Shop Drawings, establish and maintain 
clearance requirements for installation of insulation and field-applied jackets and 
finishes and for space required for maintenance. 
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1.8 SCHEDULING 

A. Schedule insulation application after pressure testing systems. Insulation 
application may begin on segments that have satisfactory test results. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor 
Piping Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," 
and "Outdoor, Underground Piping Insulation Schedule" articles for where 
insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride 
content of less than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as 
acceptable according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 

F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber 
materials. Comply with ASTM C 534, Type I for tubular materials. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Aeroflex USA. 
b. Armacell LLC. 
c. K-Flex USA. 

G. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 553, Type II and ASTM C 1290, 
Type I. Factory-applied jacket requirements are specified in "Factory-Applied 
Jackets" Article. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. CertainTeed Corporation; Saint-Gobain North America. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 
d. Manson Insulation Inc. 
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e. Owens Corning. 

H. Mineral-Fiber, Preformed Pipe Insulation: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Johns Manville; a Berkshire Hathaway company. 
b. Knauf Insulation. 
c. Manson Insulation Inc. 
d. Owens Corning. 

2. Type I, 850 Deg F (454 Deg C) Materials: Mineral or glass fibers bonded 
with a thermosetting resin. Comply with ASTM C 547, Type I, Grade A, with 
factory-applied ASJ-SSL. Factory-applied jacket requirements are specified 
in "Factory-Applied Jackets" Article. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Ramco Insulation, Inc. 

B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with 
ASTM C 196. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Ramco Insulation, Inc. 

C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with 
ASTM C 449. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Ramco Insulation, Inc. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates 
and for bonding insulation to itself and to surfaces to be insulated, unless 
otherwise indicated. 
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B. Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Type II, Class I. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Aeroflex USA. 
b. Armacell LLC. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. K-Flex USA. 

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 

D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, 
Grade A for bonding insulation jacket lap seams and joints. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Mon-Eco Industries, Inc. 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; 
comply with MIL-PRF-19565C, Type II. 

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient 
services. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Knauf Insulation. 
d. Vimasco Corporation. 

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm 
(0.009 metric perm) at 43-mil (1.09-mm) dry film thickness. 
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3. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 
82 deg C). 

4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by 
weight. 

5. Color: White. 

C. Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below-ambient 
services. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Mon-Eco Industries, Inc. 

2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm (0.03 metric perm) at 
35-mil (0.9-mm) dry film thickness. 

3. Service Temperature Range: 0 to 180 deg F (Minus 18 to plus 82 deg C). 
4. Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by 

weight. 
5. Color: White. 

D. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below-ambient 
services. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 

2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm (0.033 metric perm) at 
30-mil (0.8-mm) dry film thickness. 

3. Service Temperature Range: Minus 50 to plus 220 deg F (Minus 46 to plus 
104 deg C). 

4. Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by 
weight. 

5. Color: White. 

2.5 LAGGING ADHESIVES 

A. Description: Comply with MIL-A-3316C, Class I, Grade A, and shall be 
compatible with insulation materials, jackets, and substrates. 

1. For indoor applications, use lagging adhesives that have a VOC content of 
50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 
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2. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Vimasco Corporation. 

3. Fire-resistant, water-based lagging adhesive and coating for use indoors to 
adhere fire-resistant lagging cloths over pipe insulation. 

4. Service Temperature Range: 0 to plus 180 deg F (Minus 18 to plus 82 
deg C). 

5. Color: White. 

2.6 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Mon-Eco Industries, Inc. 

2. Materials shall be compatible with insulation materials, jackets, and 
substrates. 

3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 

121 deg C). 
5. Color: Aluminum. 

B. ASJ Flashing Sealants and Vinyl Jacket Flashing Sealants: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
2. Materials shall be compatible with insulation materials, jackets, and 

substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 

121 deg C). 
5. Color: White. 
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2.7 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various 
applications. When factory-applied jackets are indicated, comply with the 
following: 

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil 
backing; complying with ASTM C 1136, Type I. 

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive 
covered by a removable protective strip; complying with ASTM C 1136, 
Type I. 

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper 
backing; complying with ASTM C 1136, Type II. 

2.8 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and 
presized a minimum of 8 oz./sq. yd. (271 g/sq. m). 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Alpha Associates, Inc. 

2.9 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise 
indicated. 

2.10 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive, complying with ASTM C 1136. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. 3M Industrial Adhesives and Tapes Division. 
b. Avery Dennison Corporation, Specialty Tapes Division. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 

2. Width: 3 inches (75 mm). 
3. Thickness: 11.5 mils (0.29 mm). 
4. Adhesion: 90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation: 2 percent. 
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6. Tensile Strength: 40 lbf/inch (7.2 N/mm) in width. 
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with 
acrylic adhesive; complying with ASTM C 1136. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. 3M Industrial Adhesives and Tapes Division. 
b. Avery Dennison Corporation, Specialty Tapes Division. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 

2. Width: 3 inches (75 mm). 
3. Thickness: 6.5 mils (0.16 mm). 
4. Adhesion: 90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch (7.2 N/mm) in width. 
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. 3M Industrial Adhesives and Tapes Division. 
b. Avery Dennison Corporation, Specialty Tapes Division. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 

2. Width: 2 inches (50 mm). 
3. Thickness: 3.7 mils (0.093 mm). 
4. Adhesion: 100 ounces force/inch (1.1 N/mm) in width. 
5. Elongation: 5 percent. 
6. Tensile Strength: 34 lbf/inch (6.2 N/mm) in width. 

2.11 SECUREMENTS 

A. Bands: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. ITW Insulation Systems; Illinois Tool Works, Inc. 
b. RPR Products, Inc. 

2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304; 0.015 
inch (0.38 mm) thick, 3/4 inch (19 mm) wide with wing seal. 
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B. Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, 
stainless steel or Monel. 

C. Wire:  0.062-inch (1.6-mm) soft-annealed, stainless steel. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. C & F Wire. 

2.12 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers,: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Buckaroos, Inc. 
b. Just Manufacturing. 
c. McGuire Manufacturing. 
d. MVG Molded Products. 
e. Plumberex Specialty Products, Inc. 
f. Truebro. 
g. Zurn Industries, LLC. 

2. Description: Manufactured plastic wraps for covering plumbing fixture hot- 
and cold-water supplies and trap and drain piping. Comply with Americans 
with Disabilities Act (ADA) requirements. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for 
installation tolerances and other conditions affecting performance of insulation 
application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been 
corrected. 
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3.2 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove 
materials that will adversely affect insulation application. 

B. Coordinate insulation installation with the trade installing heat tracing. Comply 
with requirements for heat tracing that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be 
in contact with stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and 
even surfaces; free of voids throughout the length of piping including fittings, 
valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and 
thicknesses required for each item of pipe system as specified in insulation 
system schedules. 

C. Install accessories compatible with insulation materials and suitable for the 
service. Install accessories that do not corrode, soften, or otherwise attack 
insulation or jacket in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and 
specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and 
joints with adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in 
insulation at hangers, supports, anchors, and other projections with vapor-barrier 
mastic. 

1. Install insulation continuously through hangers and around anchor 
attachments. 

2. For insulation application where vapor barriers are indicated, extend 
insulation on anchor legs from point of attachment to supported item to point 
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of attachment to structure. Taper and seal ends at attachment to structure 
with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal 
insulation to insulation inserts with adhesive or sealing compound 
recommended by insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install 
shields over jacket, arranged to protect jacket from tear or puncture by 
hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended 
coverage rate and wet and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same 

material as insulation jacket. Secure strips with adhesive and outward 
clinching staples along both edges of strip, spaced 4 inches (100 mm) o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Install 
insulation with longitudinal seams at bottom of pipe. Clean and dry surface 
to receive self-sealing lap. Staple laps with outward clinching staples along 
edge at [2 inches (50 mm)] [4 inches (100 mm)] o.c. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material 
manufacturer's written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams 
and joints and at ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent 
of its nominal thickness. 

N. Finish installation with systems at operating conditions. Repair joint separations 
and cracking due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over 
damaged areas. Extend patches at least 4 inches (100 mm) beyond damaged 
areas. Adhere, staple, and seal patches similar to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Cleanouts. 
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3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through 
roof penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above 

roof surface and seal with joint sealant. For applications requiring indoor 
and outdoor insulation, install insulation for outdoor applications tightly 
joined to indoor insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches 
(50 mm) below top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate 
insulation flush with sleeve seal. Seal terminations with flashing sealant. 

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install 
insulation continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside 

wall surface and seal with joint sealant. For applications requiring indoor 
and outdoor insulation, install insulation for outdoor applications tightly 
joined to indoor insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall 
flashing at least 2 inches (50 mm). 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not 
Fire Rated): Install insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install 
insulation continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section 078413 "Penetration Firestopping" for 
firestopping and fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 

1. Pipe: Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies. Comply with requirements 

in Section 078413 "Penetration Firestopping." 
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3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except 
where more specific requirements are specified in various pipe insulation material 
installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other 
specialties with continuous thermal and vapor-retarder integrity unless 
otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings 
made from same material and density as adjacent pipe insulation. Each 
piece shall be butted tightly against adjoining piece and bonded with 
adhesive. Fill joints, seams, voids, and irregular surfaces with insulating 
cement finished to a smooth, hard, and uniform contour that is uniform with 
adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe 
insulation of same material and thickness as used for adjacent pipe. Cut 
sectional pipe insulation to fit. Butt each section closely to the next and hold 
in place with tie wire. Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation 
of same material, density, and thickness as used for adjacent pipe. Overlap 
adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker. For valves, insulate 
up to and including the bonnets, valve stuffing-box studs, bolts, and nuts. 
Fill joints, seams, and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe 
insulation of same material, density, and thickness as used for adjacent 
pipe. Overlap adjoining pipe insulation by not less than two times the 
thickness of pipe insulation, or one pipe diameter, whichever is thicker. Fill 
joints, seams, and irregular surfaces with insulating cement. Insulate 
strainers so strainer basket flange or plug can be easily removed and 
replaced without damaging the insulation and jacket. Provide a removable 
reusable insulation cover. For below-ambient services, provide a design 
that maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe 
insulation. Overlap adjoining pipe insulation by not less than two times the 
thickness of pipe insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and 
coat with a mastic. Install vapor-barrier mastic for below-ambient services 
and a breather mastic for above-ambient services. Reinforce the mastic with 
fabric-reinforcing mesh. Trowel the mastic to a smooth and well-shaped 
contour. 

8. Stencil or label the outside insulation jacket of each union with the word 
"union." Match size and color of pipe labels. 
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C. Insulate instrument connections for thermometers, pressure gages, pressure 
temperature taps, test connections, flow meters, sensors, switches, and 
transmitters on insulated pipes. Shape insulation at these connections by 
tapering it to and around the connection with insulating cement and finish with 
finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated. Installation shall 
conform to the following: 

1. Make removable flange and union insulation from sectional pipe insulation 
of same thickness as that on adjoining pipe. Install same insulation jacket 
as adjoining pipe insulation. 

2. When flange and union covers are made from sectional pipe insulation, 
extend insulation from flanges or union long at least two times the insulation 
thickness over adjacent pipe insulation on each side of flange or union. 
Secure flange cover in place with stainless-steel or aluminum bands. Select 
band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, 
except divide the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each 
consisting of mitered blocks wired to stainless-steel fabric. Secure this wire 
frame, with its attached insulation, to flanges with tie wire. Extend insulation 
at least 2 inches (50 mm) over adjacent pipe insulation on each side of 
valve. Fill space between flange or union cover and pipe insulation with 
insulating cement. Finish cover assembly with insulating cement applied in 
two coats. After first coat is dry, apply and trowel second coat to a smooth 
finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish 
exposed surfaces with a metal jacket. 

3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, 

plus twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of sheet 
insulation of same thickness as pipe insulation. 
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4. Secure insulation to flanges and seal seams with manufacturer's 
recommended adhesive to eliminate openings in insulation that allow 
passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow 
passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe 
insulation when available. 

2. When preformed valve covers are not available, install cut sections of pipe 
and sheet insulation to valve body. Arrange insulation to permit access to 
packing and to allow valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with 

manufacturer's recommended adhesive to eliminate openings in insulation 
that allow passage of air to surface being insulated. 

3.7 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands 
and tighten bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and 
protrusions with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, 
secure laps with outward clinched staples at 6 inches (150 mm) o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do 
not staple longitudinal tabs. Instead, secure tabs with additional adhesive 
as recommended by insulation material manufacturer and seal with vapor-
barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, 

plus twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with mineral-fiber blanket 
insulation. 
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4. Install jacket material with manufacturer's recommended adhesive, overlap 
seams at least 1 inch (25 mm), and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe 
insulation when available. 

2. When preformed insulation elbows and fittings are not available, install 
mitered sections of pipe insulation, to a thickness equal to adjoining pipe 
insulation. Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe 
insulation when available. 

2. When preformed sections are not available, install mitered sections of pipe 
insulation to valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation 
without disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.8 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or 
insulation with factory-applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch (50-mm) overlap at 
seams and joints. 

2. Embed glass cloth between two 0.062-inch- (1.6-mm-) thick coats of lagging 
adhesive. 

3. Completely encapsulate insulation with coating, leaving no exposed 
insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch (38-mm) laps at longitudinal seams and 3-inch- 

(75-mm-) wide joint strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and 

exposed insulation with vapor-barrier mastic. 
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3.9 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket 
with paint system identified below and as specified in Section 099113 "Exterior 
Painting" and Section 099123 "Interior Painting." 

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with 
jacket material and finish coat paint. Add fungicidal agent to render fabric 
mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two 
coats of insulation manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow 
visual inspection of the completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.10 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are 
identified for each piping system and pipe size range. If more than one material 
is listed for a piping system, selection from materials listed is Contractor's option. 

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the 
following: 

1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel 

injury. 

3.11 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water: 

1. [NPS 1 (DN 25)] and Smaller: Insulation shall be one of the following: 
a. Flexible Elastomeric: 1/2 inch (13 mm) thick. 
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch (13 mm) 

thick. 

2. NPS 1-1/4 (DN 32) and Larger: Insulation shall be one of the following: 
a. Flexible Elastomeric: 1 inch (25 mm) thick. 
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick. 
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B. Domestic Hot and Recirculated Hot Water: 

1. NPS 1-1/4 (DN 32) and Smaller: Insulation shall be one of the following: 
a. Flexible Elastomeric:  1 inch (25 mm) thick. 
b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch (25 mm) 

thick. 

2. NPS 1-1/2 (DN 40) and Larger: Insulation shall be one of the following: 
a. Flexible Elastomeric: 1½ inch thick. 
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1½ inch thick. 

C. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for 
Plumbing Fixtures for People with Disabilities: 

1. All Pipe Sizes: Insulation shall be[ one of] the following: 
a. Protective Shielding Pipe Covers. 

D. Sanitary Waste Piping Where Heat Tracing Is Installed: 

1. All Pipe Sizes: Insulation shall be the following: 
a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1-1/2 inches (38 

mm) thick. 

E. Hot Service Drains: 

1. All Pipe Sizes: Insulation shall be the following: 
a. Mineral-Fiber, Preformed Pipe, Type I or II: 1 inch (25 mm) thick. 

F. Hot Service Vents: 

1. All Pipe Sizes: Insulation shall be the following: 

3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Exposed piping in any room and all piping in boiler, mechanical rooms, and tunnels 
shall have an 8 ounce canvas jacket applied over the fiberglass factory ASJ/SSL 
jacketing to further protect the insulation from abuse.  This jacketing must be 
properly applied with lagging adhesive, such that the outer surface is smooth and 
free or wrinkles.  The canvas jacketing in all mechanical areas is to be prepared for 
painting, and then painted according to the schedule included in specifications 

B. Install jacket over insulation material. For insulation with factory-applied jacket, 
install the field-applied jacket over the factory-applied jacket. 

C. If more than one material is listed, selection from materials listed is Contractor's 
option. 
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END OF SECTION 22 07 19 
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SECTION 22 11 13 - FACILITY WATER DISTRIBUTION PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes water-distribution piping and related components outside 
the building for water service. 

B. Coordinate with utility company to provide for water meter, if not provided by utility 
company.  Pay all utility company costs and provide any equipment, valve, and/or 
piping not provided by utility company. 

1.3 DEFINITIONS 

A. EPDM: Ethylene propylene diene terpolymer rubber. 

B. LLDPE: Linear, low-density polyethylene plastic. 

C. PA: Polyamide (nylon) plastic. 

D. PE: Polyethylene plastic. 

E. PP: Polypropylene plastic. 

F. PVC: Polyvinyl chloride plastic. 

G. RTRF: Reinforced thermosetting resin (fiberglass) fittings. 

H. RTRP: Reinforced thermosetting resin (fiberglass) pipe. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Detail precast concrete vault assemblies and indicate 
dimensions, method of field assembly, and components. 
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1. Wiring Diagrams: Power, signal, and control wiring for alarms. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: For piping and specialties including relation to other 
services in same area, drawn to scale. Show piping and specialty sizes and 
valves, meter and specialty locations, and elevations. 

B. Field quality-control test reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For water valves and specialties to include in 
emergency, operation, and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with requirements of utility company supplying water. Include 
tapping of water mains and backflow prevention. 

2. Comply with standards of authorities having jurisdiction for potable-water-
service piping, including materials, installation, testing, and disinfection. 

3. Comply with standards of authorities having jurisdiction for fire-suppression 
water-service piping, including materials, hose threads, installation, and 
testing. 

B. Piping materials shall bear label, stamp, or other markings of specified testing 
agency. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

D. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment 
Directory" for fire-service-main products. 

E. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, 
flushing, and valve and hydrant supervision for fire-service-main piping for fire 
suppression. 

1. Potable-water piping and components shall comply with NSF 14, NSF 61, 
and NSF 372. Include marking "NSF-pw" on piping.. 
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1.8 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport: Prepare valves, including fire hydrants, according to 
the following: 

1. Ensure that valves are dry and internally protected against rust and 
corrosion. 

2. Protect valves against damage to threaded ends and flange faces. 
3. Set valves in best position for handling. Set valves closed to prevent rattling. 

B. During Storage: Use precautions for valves, including fire hydrants, according to 
the following: 

1. Do not remove end protectors unless necessary for inspection; then reinstall 
for storage. 

2. Protect from weather. Store indoors and maintain temperature higher than 
ambient dew-point temperature. Support off the ground or pavement in 
watertight enclosures when outdoor storage is necessary. 

C. Handling: Use sling to handle valves and fire hydrants if size requires handling 
by crane or lift. Rig valves to avoid damage to exposed parts. Do not use 
handwheels or stems as lifting or rigging points. 

D. Deliver piping with factory-applied end caps. Maintain end caps through shipping, 
storage, and handling to prevent pipe-end damage and to prevent entrance of 
dirt, debris, and moisture. 

E. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed 
structural capacity of floor when storing inside. 

F. Protect flanges, fittings, and specialties from moisture and dirt. 

G. Store plastic piping protected from direct sunlight. Support to prevent sagging 
and bending. 

1.9 PROJECT CONDITIONS 

A. Interruption of Existing Water-Distribution Service: Do not interrupt service to 
facilities occupied by Owner or others unless permitted under the following 
conditions and then only after arranging to provide temporary water-distribution 
service according to requirements indicated: 

1. Notify Owner no fewer than two weeks in advance of proposed interruption 
of service. 

2. Do not proceed with interruption of water-distribution service without 
Owner's written permission. 
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1.10 COORDINATION 

A. Coordinate connection to water main with utility company. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Application" Article for applications of pipe, 
tube, fitting materials, and joining methods for specific services, service locations, 
and pipe sizes. 

B. Potable-water piping and components shall comply with NSF 14, NSF 61, and 
NSF 372. Include marking "NSF-pw" on piping. 

2.2 COPPER TUBE AND FITTINGS 

A. Soft Copper Tube: ASTM B88, Type K (ASTM B88M, Type A), water tube, 
annealed temper. 

1. Copper, Solder-Joint Fittings: ASME B16.18, cast-copper-alloy or 
ASME B16.22, wrought-copper, solder-joint pressure type. Furnish only 
wrought-copper fittings if indicated. 

B. Hard Copper Tube: ASTM B88, Type K (ASTM B88M, Type A), water tube, 
drawn temper. 

1. Copper, Solder-Joint Fittings: ASME B16.18, cast-copper-alloy or 
ASME B16.22, wrought-copper, solder-joint pressure type. Furnish only 
wrought-copper fittings if indicated. 

C. Bronze Flanges: ASME B16.24, Class 150, with solder-joint end. Furnish 
Class 300 flanges if required to match piping. 

D. Copper Unions: 

1. MSS SP-123. 
2. Cast-copper-alloy, hexagonal-stock body. 
3. Ball-and-socket, metal-to-metal seating surfaces. 
4. Solder-joint or threaded ends. 

2.3 DUCTILE-IRON PIPE AND FITTINGS 

A. Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell and 
plain spigot end unless grooved or flanged ends are indicated. 
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1. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron 
standard pattern or AWWA C153, ductile-iron compact pattern. 

2. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, 
rubber gaskets, and steel bolts. 

B. Flanges: ASME 16.1, Class 125, cast iron. 

2.4 PVC PIPE AND FITTINGS 

A. PVC, Schedule 40 Pipe: ASTM D1785. 

1. PVC, Schedule 40 Socket Fittings: ASTM D2466. 

B. PVC, Schedule 80 Pipe: ASTM D1785. 

1. PVC, Schedule 80 Socket Fittings: ASTM D2467. 
2. PVC, Schedule 80 Threaded Fittings: ASTM D2464. 

C. PVC, AWWA Pipe: AWWA C900, Class 150, with bell end with gasket, and with 
spigot end. 

1. Comply with UL 1285 for fire-service mains if indicated. 
2. PVC Fabricated Fittings: AWWA C900, Class 150, with bell-and-spigot or 

double-bell ends. Include elastomeric gasket in each bell. 
3. PVC Molded Fittings: AWWA C907, Class 150, with bell-and-spigot or 

double-bell ends. Include elastomeric gasket in each bell. 

2.5 SPECIAL PIPE FITTINGS 

A. Ductile-Iron Rigid Expansion Joints: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. EBAA Iron, Inc. 
b. U.S. Pipe and Foundry Company. 
c. Zurn Industries, LLC. 

2. Description: Three-piece, ductile-iron assembly consisting of telescoping 
sleeve with gaskets and restrained-type, ductile-iron, bell-and-spigot end 
sections complying with AWWA C110 or AWWA C153. Select and 
assemble components for expansion indicated. Include AWWA C111, 
ductile-iron glands, rubber gaskets, and steel bolts. 

a. Pressure Rating: 250 psig (1725 kPa) minimum. 

B. Ductile-Iron Flexible Expansion Joints: 
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1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. EBAA Iron, Inc. 
b. Hays Fluid Controls. 
c. Star Pipe Products. 
d. Zurn Industries, LLC. 

2. Description: Compound, ductile-iron fitting with combination of flanged and 
mechanical-joint ends complying with AWWA C110 or AWWA C153. 
Include two gasketed ball-joint sections and one or more gasketed sleeve 
sections. Assemble components for offset and expansion indicated. Include 
AWWA C111, ductile-iron glands, rubber gaskets, and steel bolts. 

a. Pressure Rating: 250 psig (1725 kPa) minimum. 

C. Ductile-Iron Deflection Fittings: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by the following: 

a. EBAA Iron, Inc. 
2. Description: Compound, ductile-iron coupling fitting with sleeve and 1 or 2 

flexing sections for up to 15-degree deflection, gaskets, and restrained-joint 
ends complying with AWWA C110 or AWWA C153. Include AWWA C111, 
ductile-iron glands, rubber gaskets, and steel bolts. 

a. Pressure Rating: 250 psig (1725 kPa) minimum. 

2.6 JOINING MATERIALS 

A. Refer to Section 330500 "Common Work Results for Utilities" for commonly used 
joining materials. 

B. Brazing Filler Metals: AWS A5.8, BCuP Series. 

C. Bonding Adhesive for Fiberglass Piping: As recommended by fiberglass piping 
manufacturer. 

D. Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended 
by piping system manufacturer, unless otherwise indicated. 

2.7 PIPING SPECIALTIES 

A. Transition Fittings: Manufactured fitting or coupling same size as, with pressure 
rating at least equal to and ends compatible with, piping to be joined. 

B. Tubular-Sleeve Pipe Couplings: 
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1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Cascade Waterworks Mfg. Co. 
b. Dresser, Inc. 
c. Ford Meter Box Company, Inc. (The). 
d. Hays Fluid Controls. 
e. JCM Industries, Inc. 
f. Smith-Blair, Inc. 
g. Viking Johnson. 

2. Description: Metal, bolted, sleeve-type, reducing or transition coupling, with 
center sleeve, gaskets, end rings, and bolt fasteners and with ends of same 
sizes as piping to be joined. 

a. Standard: AWWA C219. 
b. Center-Sleeve Material: Manufacturer's standard. 
c. Gasket Material: Natural or synthetic rubber. 
d. Pressure Rating: 150 psig (1035 kPa) minimum. 
e. Metal Component Finish: Corrosion-resistant coating or material. 

C. Flexible Connectors: 

1. Nonferrous-Metal Piping: Bronze hose covered with bronze wire braid; with 
copper-tube, pressure-type, solder-joint ends or bronze flanged ends 
brazed to hose. 

2. Ferrous-Metal Piping: Stainless-steel hose covered with stainless-steel wire 
braid; with ASME B1.20.1, threaded steel pipe nipples or ASME B16.5, 
steel pipe flanges welded to hose. 

D. Dielectric Fittings: 

1. General Requirements: Assembly of copper alloy and ferrous materials with 
separating nonconductive insulating material. Include end connections 
compatible with pipes to be joined. 

2. Dielectric Unions: 

a. Description: 

1) Standard: ASSE 1079. 
2) Pressure Rating:  150 psig (1035 kPa). 
3) End Connections: Solder-joint copper alloy and threaded 

ferrous. 

3. Dielectric Flanges: 

a. Description: 

1) Standard: ASSE 1079. 
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2) Factory-fabricated, bolted, companion-flange assembly. 
3) Pressure Rating:  150 psig (1035 kPa). 
4) End Connections: Solder-joint copper alloy and threaded 

ferrous; threaded solder-joint copper alloy and threaded ferrous. 

4. Dielectric-Flange Insulating Kits: 

a. Description: 

1) Nonconducting materials for field assembly of companion 
flanges. 

2) Pressure Rating: 150 psig (1035 kPa). 
3) Gasket: Neoprene or phenolic. 
4) Bolt Sleeves: Phenolic or polyethylene. 
5) Washers: Phenolic with steel backing washers. 

5. Dielectric Nipples: 

a. Description: 

1) Standard: IAPMO PS 66. 
2) Electroplated steel nipple complying with ASTM F1545. 
3) Pressure Rating: 300 psig (2070 kPa) at 225 deg F (107 deg C). 
4) End Connections: Male threaded or grooved. 
5) Lining: Inert and noncorrosive, propylene. 

2.8 GATE VALVES 

A. AWWA, Cast-Iron Gate Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. American AVK Co. 
b. American Cast Iron Pipe Company. 
c. Clow Valve Company; a subsidiary of McWane, Inc. 
d. Crane; a Crane brand. 
e. EJ. 
f. Flomatic Valves. 
g. Kennedy Valve Company; a division of McWane, Inc. 
h. M & H Valve Company; a division of McWane, Inc. 
i. McWane, Inc. 
j. Mueller Co. 
k. NIBCO INC. 
l. Tyler Pipe; a subsidiary of McWane Inc. 
m. U.S. Pipe and Foundry Company. 
n. Zurn Industries, LLC. 
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2. Nonrising-Stem, Metal-Seated Gate Valves: 

a. Description: Gray- or ductile-iron body and bonnet; with cast-iron or 
bronze double-disc gate, bronze gate rings, bronze stem, and stem 
nut. 

1) Standard: AWWA C500. 
2) Minimum Pressure Rating: 200 psig (1380 kPa). 
3) End Connections: Mechanical joint. 
4) Interior Coating: Complying with AWWA C550. 

3. OS&Y, Rising-Stem, Metal-Seated Gate Valves: 

a. Description: Cast- or ductile-iron body and bonnet, with cast-iron 
double disc, bronze disc and seat rings, and bronze stem. 

1) Standard: AWWA C500. 
2) Minimum Pressure Rating: 200 psig (1380 kPa). 
3) End Connections: Flanged. 

B. Bronze Gate Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Crane; a Crane brand. 
b. Hammond Valve. 
c. Jenkins Valves; a Crane Co. brand. 
d. Milwaukee Valve Company. 
e. NIBCO INC. 
f. Red-White Valve Corp. 
g. Stockham; a Crane Co. brand. 
h. Zurn Industries, LLC. 

2. OS&Y, Rising-Stem Gate Valves: 

a. Description: Bronze body and bonnet and bronze stem. 

1) Standards: UL 262 and FMG approved. 
2) Minimum Pressure Rating: 175 psig (1207 kPa). 
3) End Connections: Threaded. 

3. Nonrising-Stem Gate Valves: 

a. Description: Class 125, Type 1, bronze with solid wedge, threaded 
ends, and malleable-iron handwheel. 

1) Standard: MSS SP-80. 
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2.9 GATE VALVE ACCESSORIES AND SPECIALTIES 

A. Tapping-Sleeve Assemblies: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. American Cast Iron Pipe Company. 
b. Clow Valve Company; a subsidiary of McWane, Inc. 
c. EJ. 
d. Flowserve Corporation. 
e. Kennedy Valve Company; a division of McWane, Inc. 
f. M & H Valve Company; a division of McWane, Inc. 
g. McWane, Inc. 
h. Mueller Co. 
i. U.S. Pipe and Foundry Company. 

2. Description: Sleeve and valve compatible with drilling machine. 

a. Standard: MSS SP-60. 
b. Tapping Sleeve: Cast- or ductile-iron or stainless-steel, two-piece 

bolted sleeve with flanged outlet for new branch connection. Include 
sleeve matching size and type of pipe material being tapped and with 
recessed flange for branch valve. 

c. Valve: AWWA, cast-iron, nonrising-stem, metal-seated gate valve with 
one raised face flange mating tapping-sleeve flange. 

B. Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top 
section, adjustable extension of length required for depth of burial of valve, plug 
with lettering "WATER," and bottom section with base that fits over valve and with 
a barrel approximately 5 inches (125 mm) in diameter. 

1. Operating Wrenches: Steel, tee-handle with one pointed end, stem of length 
to operate deepest buried valve, and socket matching valve operating nut. 

C. Indicator Posts: UL 789, FMG-approved, vertical-type, cast-iron body with 
operating wrench, extension rod, and adjustable cast-iron barrel of length 
required for depth of burial of valve. 

2.10 CHECK VALVES 

A. AWWA Check Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. American AVK Co. 
b. American Cast Iron Pipe Company. 



New Bus Garage - Washington County Schools  C-S 1924 
 

FACILITY WATER DISTRIBUTION PIPING 22 11 13 - 11 

c. APCO Willamette Valve and Primer Corporation. 
d. Clow Valve Company; a subsidiary of McWane, Inc. 
e. Crane; a Crane brand. 
f. Flomatic Valves. 
g. Kennedy Valve Company; a division of McWane, Inc. 
h. M & H Valve Company; a division of McWane, Inc. 
i. McWane, Inc. 
j. Mueller Co. 
k. NIBCO INC. 
l. Stockham; a Crane Co. brand. 
m. WATTS. 

2. Description: Swing-check type with resilient seat. Include interior coating 
according to AWWA C550 and ends to match piping. 

a. Standard: AWWA C508. 
b. Pressure Rating: 175 psig (1207 kPa). 

B. UL/FMG, Check Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. American Cast Iron Pipe Company. 
b. Clow Valve Company; a subsidiary of McWane, Inc. 
c. Crane; a Crane brand. 
d. Globe Fire Sprinkler Corporation. 
e. Kennedy Valve Company; a division of McWane, Inc. 
f. Matco-Norca. 
g. McWane, Inc. 
h. Mueller Co. 
i. NIBCO INC. 
j. Reliable Automatic Sprinkler Co., Inc. (The). 
k. Stockham; a Crane Co. brand. 
l. Tyco by Johnson Controls Company. 
m. United Brass Works, Inc. 
n. United Technologies Corporation (UTC Climate, Controls & Security - 

Kidde). 
o. Victaulic Company. 
p. Viking Corporation. 
q. WATTS. 

2. Description: Swing-check type with pressure rating; rubber-face checks, 
unless otherwise indicated; and ends matching piping. 

a. Standards: UL 312 and FMG approved. 
b. Pressure Rating: [175 psig (1207 kPa)] [250 psig (1725 kPa)]. 
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2.11 BUTTERFLY VALVES 

A. AWWA Butterfly Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. DeZURIK/Copes-Vulcan. 
b. Flomatic Valves. 
c. Milliken Valve Company. 
d. Milwaukee Valve Company. 
e. Mosser Valve. 
f. Mueller Co. 
g. Pratt, Henry Company. 
h. Val-Matic Valve & Manufacturing Corp. 

2. Description: Rubber seated. 

a. Standard: AWWA C504. 
b. Body: Cast or ductile iron. 
c. Body Type: Flanged. 
d. Pressure Rating: 150 psig (1035 kPa). 

B. UL Butterfly Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Kennedy Valve Company; a division of McWane, Inc. 
b. McWane, Inc. 
c. Milwaukee Valve Company. 
d. Mueller Co. 
e. NIBCO INC. 
f. Pratt, Henry Company. 
g. Viega LLC. 

2. Description: Metal on resilient material seating. 

a. Standards: UL 1091 and FMG approved. 
b. Body: Cast or ductile iron. 
c. Body Type:  Flanged. 
d. Pressure Rating: 175 psig (1207 kPa). 

2.12 CORPORATION VALVES AND CURB VALVES 

A. Manufacturers: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 
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a. A.Y. McDonald Mfg. Co. 
b. Amcast Industrial Corporation. 
c. Ford Meter Box Company, Inc. (The). 
d. Jones, James Company. 
e. Master Meter, Inc. 
f. Mueller Co. 
g. Red Hed Manufacturing Company; a division of Everett J. Prescott, 

Inc. 

B. Service-Saddle Assemblies: Comply with AWWA C800. Include saddle and valve 
compatible with tapping machine. 

1. Service Saddle: Copper alloy with seal and AWWA C800, threaded outlet 
for corporation valve. 

2. Corporation Valve: Bronze body and ground-key plug, with AWWA C800, 
threaded inlet and outlet matching service piping material. 

C. Curb Valves: Comply with AWWA C800. Include bronze body, ground-key plug 
or ball, and wide tee head, with inlet and outlet matching service piping material. 

D. Service Boxes for Curb Valves: Similar to AWWA M44 requirements for cast-iron 
valve boxes. Include cast-iron telescoping top section of length required for depth 
of burial of valve, plug with lettering "WATER," and bottom section with base that 
fits over curb valve and with a barrel approximately 3 inches (75 mm) in diameter. 

1. Shutoff Rods: Steel, tee-handle with one pointed end, stem of length to 
operate deepest buried valve, and slotted end matching curb valve. 

2.13 BACKFLOW PREVENTERS 

A. Reduced-Pressure-Principle Backflow Preventers: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Ames Fire & Waterworks; A WATTS Brand. 
b. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
c. FEBCO; A WATTS Brand. 
d. Flomatic Valves. 
e. WATTS. 
f. Wilkins. 
g. Zurn Industries, LLC. 

2. Standard: ASSE 1013 or AWWA C511. 
3. Operation: Continuous-pressure applications. 
4. Pressure Loss: 12 psig (83 kPa) maximum, through middle 1/3 of flow 

range. 
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5. Body: Bronze for NPS 2 (DN 50) and smaller; cast iron with interior lining 
complying with AWWA C550 or that is FDA approved for NPS 2-1/2 (DN 65) 
and larger. 

6. End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged for 
NPS 2-1/2 (DN 65) and larger. 

7. Accessories: 

a. Valves: Ball type with threaded ends on inlet and outlet of NPS 2 
(DN 50) and smaller; OS&Y gate type with flanged ends on inlet and 
outlet of NPS 2-1/2 (DN 65) and larger. 

b. Air-Gap Fitting: ASME A112.1.2, matching backflow preventer 
connection. 

B. Backflow Preventer Test Kits: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
b. FEBCO; A WATTS Brand. 
c. Flomatic Valves. 
d. WATTS. 
e. Wilkins. 
f. Zurn Industries, LLC. 

2. Description: Factory calibrated, with gages, fittings, hoses, and carrying 
case with test-procedure instructions. 

2.14 WATER METER BOXES 

A. Description: Cast-iron body and cover for disc-type water meter, with lettering 
"WATER METER" in cover; and with slotted, open-bottom base section of length 
to fit over service piping. 

1. Option: Base section may be cast-iron, PVC, clay, or other pipe. 

B. Description: Cast-iron body and double cover for disc-type water meter, with 
lettering "WATER METER" in top cover; and with separate inner cover; air space 
between covers; and slotted, open-bottom base section of length to fit over 
service piping. 

2.15 FIRE HYDRANTS 

A. Dry-Barrel Fire Hydrants: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 
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a. American AVK Co. 
b. American Cast Iron Pipe Company. 
c. American Foundry Group, Inc. 
d. Clow Valve Company; a subsidiary of McWane, Inc. 
e. EJ. 
f. Kennedy Valve Company; a division of McWane, Inc. 
g. M & H Valve Company; a division of McWane, Inc. 
h. McWane, Inc. 
i. Mueller Co. 
j. Troy Valve. 
k. U.S. Pipe and Foundry Company. 

2. Description: Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-
1/2 (DN 65) outlets, 5-1/4-inch (133-mm) main valve, drain valve, and 
NPS 6 (DN 150) mechanical-joint inlet. Include interior coating according to 
AWWA C550. Hydrant shall have cast-iron body, compression-type valve 
opening against pressure and closing with pressure. 

a. Standard: AWWA C502. 
b. Pressure Rating: 150 psig (1035 kPa) minimum. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Section 312000 "Earth Moving" for excavating, trenching, and backfilling. 

3.2 PIPING APPLICATIONS 

A. General: Use pipe, fittings, and joining methods for piping systems according to 
the following applications. 

B. Transition couplings and special fittings with pressure ratings at least equal to 
piping pressure rating may be used, unless otherwise indicated. 

C. Do not use flanges or unions for underground piping. 

D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, 
instead of joints indicated, on aboveground piping and piping in vaults. 

E. Underground water-service piping NPS 3/4 to NPS 3 (DN 20 to DN 80) shall 
be any of the following: 

1. Soft copper tube, ASTM B88, Type K (ASTM B88M, Type A); wrought-
copper, solder-joint fittings; and brazed joints. 
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2. PVC, Schedule 40 pipe; PVC, Schedule 40 socket fittings; and solvent-
cemented joints. 

F. Underground water-service piping NPS 4 to NPS 8 (DN 100 to DN 200) shall 
be any of the following: 

1. Soft copper tube, ASTM B88, Type K (ASTM B88M, Type A); wrought-
copper, solder-joint fittings; and brazed joints. 

2. Ductile-iron, mechanical-joint pipe; ductile-iron, mechanical-joint fittings; 
and mechanical joints. 

3. NPS 4 and NPS 6 (DN 100 and DN 150): NPS 6 (DN 150) PVC, AWWA 
Class 150 pipe; PVC, AWWA Class 150 fabricated or molded fittings; and 
gasketed joints. 

G. Water Meter Box Water-Service Piping NPS 3/4 to NPS 2 (DN 20 to DN 50) shall 
be same as underground water-service piping. 

H. Aboveground Water-Service Piping NPS 3/4 to NPS 3 (DN 20 to DN 80) shall 
be[ any of] the following: 

1. Hard copper tube, ASTM B88, Type L (ASTM B88M, Type B); wrought-
copper, solder-joint fittings; and brazed joints. 

2. PVC, Schedule 80 pipe; PVC, Schedule 80 socket fittings; and solvent-
cemented joints. 

I. Abovegroundwater-service piping NPS 4 to NPS 8 (DN 100 to DN 200) shall 
be any of the following: 

1. Hard copper tube, ASTM B88, Type L (ASTM B88M, Type B); wrought-
copper, solder-joint fittings; and brazed joints. 

2. PVC, Schedule 80 pipe; PVC, Schedule 80 socket fittings; and solvent-
cemented joints. 

J. Underground Combined Water-Service and Fire-Service-Main Piping NPS 6 to 
NPS 12 (DN 150 to DN 300) shall be any of the following: 

1. Ductile-iron, mechanical-joint pipe; ductile-iron, mechanical-joint fittings; 
and mechanical joints. 

2. PVC, AWWA Class 150 pipe listed for fire-protection service; PVC 
fabricated or molded fittings of same class as pipe; and gasketed joints. 

3. Fiberglass, AWWA, FMG-approved RTRP, Class [150] [200]; RTRF; and 
gasketed joints. 

K. Aboveground Combined Water Service and Fire-Service-Main Piping NPS 6 to 
NPS 12 (DN 150 to DN 300) shall be ductile-iron, grooved-end pipe; ductile-iron-
pipe appurtenances; and grooved joints. 
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3.3 VALVE APPLICATIONS 

A. General Application: Use mechanical-joint-end valves for NPS 3 (DN 80) and 
larger underground installation. Use threaded- or flanged-end valves for 
installation in vaults. Use corporation valves and curb valves with ends 
compatible with piping, for NPS 2 (DN 50) and smaller installation. 

B. Drawings indicate valve types to be used. Where specific valve types are not 
indicated, the following requirements apply: 

1. Underground Valves, NPS 3 (DN 80) and Larger: AWWA, cast-iron, 
nonrising-stem, metal-seated gate valves with valve box. 

2. Use the following for valves in vaults and aboveground: 

a. Gate Valves, NPS 2 (DN 50) and Smaller: Bronze, rising stem. 
b. Gate Valves, NPS 3 (DN 80) and Larger: AWWA, cast iron, OS&Y 

rising stem, metal seated. 
c. Check Valves: AWWA C508, swing type. 

3.4 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. See Section 330500 "Common Work Results for Utilities" for piping-system 
common requirements. 

3.5 PIPING INSTALLATION 

A. Water-Main Connection: Arrange with utility company for tap of size and in 
location indicated in water main. 

B. Make connections larger than NPS 2 (DN 50) with tapping machine according to 
the following: 

1. Install tapping sleeve and tapping valve according to MSS SP-60. 
2. Install tapping sleeve on pipe to be tapped. Position flanged outlet for gate 

valve. 
3. Use tapping machine compatible with valve and tapping sleeve; cut hole in 

main. Remove tapping machine and connect water-service piping. 
4. Install gate valve onto tapping sleeve. Comply with MSS SP-60. Install valve 

with stem pointing up and with valve box. 

C. Make connections NPS 2 (DN 50) and smaller with drilling machine according to 
the following: 

1. Install service-saddle assemblies and corporation valves in size, quantity, 
and arrangement required by utility company standards. 
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2. Install service-saddle assemblies on water-service pipe to be tapped. 
Position outlets for corporation valves. 

3. Use drilling machine compatible with service-saddle assemblies and 
corporation valves. Drill hole in main. Remove drilling machine and connect 
water-service piping. 

4. Install corporation valves into service-saddle assemblies. 
5. Install manifold for multiple taps in water main. 
6. Install curb valve in water-service piping with head pointing up and with 

service box. 

D. Comply with NFPA 24 for fire-service-main piping materials and installation. 
1. Install copper tube and fittings according to CDA's "Copper Tube 

Handbook." 

E. Install ductile-iron, water-service piping according to AWWA C600 and 
AWWA M41. 

F. Install PVC, AWWA pipe according to ASTM F645 and AWWA M23. 

G. Bury piping with depth of cover over top at least 30 inches (750 mm), with top at 
least12 inches (300 mm) below level of maximum frost penetration, and 
according to the following: 

1. Under Driveways: With at least 36 inches (910 mm) cover over top. 
2. In Loose Gravelly Soil and Rock: With at least 12 inches (300 mm) 

additional cover. 

H. Install piping by tunneling or jacking, or combination of both, under streets and 
other obstructions that cannot be disturbed. 

I. Extend water-service piping and connect to water-supply source and building-
water-piping systems at outside face of building wall in locations and pipe sizes 
indicated. 

1. Terminate water-service piping at building wall until building-water-piping 
systems are installed. Terminate piping with caps, plugs, or flanges as 
required for piping material. Make connections to building-water-piping 
systems when those systems are installed. 

J. Sleeves are specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing 
Piping." 

K. Mechanical sleeve seals are specified in Section 220517 "Sleeves and Sleeve 
Seals for Plumbing Piping." 

L. Install underground piping with restrained joints at horizontal and vertical changes 
in direction. Use restrained-joint piping, thrust blocks, anchors, tie-rods and 
clamps, and other supports. 
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M. See Section 221116 "Domestic Water Piping" for potable-water piping inside the 
building. 

3.6 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for seismic-restraint devices specified in 
Section 230548 "Vibration and Seismic Controls for HVAC." 

B. Comply with requirements for hangers, supports, and anchor devices specified 
in Section 230529 "Hangers and Supports for HVAC Piping and Equipment." 

C. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 
feet (6 m) long. 

2. Adjustable roller hangers and spring hangers for individual horizontal piping 
20 feet (6 m) or longer. 

3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6 m) 
or longer, supported on a trapeze. 

4. Spring hangers to support vertical runs. 
5. Provide copper-clad hangers and supports for hangers and supports in 

direct contact with copper pipe. 
6. On PVC piping, install pads or cushions on bearing surfaces to prevent 

hanger from scratching pipe. 

D. Install hangers for copper tubing with maximum spacing and minimum rod 
diameters to comply with MSS-58, locally enforced codes, and authorities having 
jurisdiction requirements, whichever are most stringent. 

E. Install hangers for PVC piping with maximum horizontal spacing and minimum 
rod diameters to comply with manufacturer's written instructions, locally enforced 
codes, and authorities having jurisdiction requirements, whichever are most 
stringent. 

F. Install hangers for fiberglass piping with maximum horizontal spacing and 
minimum rod diameters to comply with manufacturer's written instructions, locally 
enforced codes, and authorities having jurisdiction requirements, whichever are 
most stringent. 

G. Support horizontal piping within 12 inches (300 mm) of each fitting and coupling. 

H. Support vertical runs of copper tubing to comply with MSS-58, locally enforced 
codes, and authorities having jurisdiction requirements, whichever are most 
stringent. 
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I. Support vertical runs of PVC piping to comply with manufacturer's written 
instructions, locally enforced codes, and authorities having jurisdiction 
requirements, whichever are most stringent. 

3.7 JOINT CONSTRUCTION 

A. See Section 330500 "Common Work Results for Utilities" for basic piping joint 
construction. 

B. Make pipe joints according to the following: 
1. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping: AWWA C600 

and AWWA M41. 
2. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping: UL 194. 
3. PVC Piping Gasketed Joints: Use joining materials according to 

AWWA C900. Construct joints with elastomeric seals and lubricant 
according to ASTM D2774 or ASTM D3139 and pipe manufacturer's written 
instructions. 

4. Install dielectric fittings in piping at connections of dissimilar metal piping 
and tubing. 

a. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric 
nipples. 

b. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use 
dielectric flanges nipples. 

c. Dielectric Fittings for NPS 5 (DN 125) and Larger: Use dielectric 
flange kits. 

3.8 ANCHORAGE INSTALLATION 

A. Anchorage, General: Install water-distribution piping with restrained joints. 
Anchorages and restrained-joint types that may be used include the following: 

1. Concrete thrust blocks. 
2. Locking mechanical joints. 
3. Set-screw mechanical retainer glands. 
4. Bolted flanged joints. 
5. Pipe clamps and tie rods. 

B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant 
branches. Include anchorages for the following piping systems: 

1. Gasketed-Joint, Ductile-Iron, Water-Service Piping: According to 
AWWA C600. 

2. Gasketed-Joint, PVC Water-Service Piping: According to AWWA M23. 
3. Fire-Service-Main Piping: According to NFPA 24. 
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C. Apply full coat of asphalt or other acceptable corrosion-resistant material to 
surfaces of installed ferrous anchorage devices. 

3.9 VALVE INSTALLATION 

A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each 
underground valve with stem pointing up and with valve box. 

B. AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and 
AWWA M44. 

C. UL/FMG, Gate Valves: Comply with NFPA 24. Install each underground valve 
and valves in vaults with stem pointing up and with vertical cast-iron indicator 
post. 

D. UL/FMG, Valves Other Than Gate Valves: Comply with NFPA 24. 

E. MSS Valves: Install as component of connected piping system. 

F. Corporation Valves and Curb Valves: Install each underground curb valve with 
head pointed up and with service box. 

3.10 WATER METER INSTALLATION 

A. Install water meters, piping, and specialties according to utility company's written 
instructions. 

3.11 ROUGHING-IN FOR WATER METERS 

A. Rough-in piping and specialties for water meter installation according to utility 
company's written instructions. 

3.12 BACKFLOW PREVENTER INSTALLATION 

A. Install backflow preventers of type, size, and capacity indicated. Include valves 
and test cocks. Install according to requirements of plumbing and health 
department and authorities having jurisdiction. 

B. Do not install backflow preventers that have relief drain in vault or in other spaces 
subject to flooding. 

C. Do not install bypass piping around backflow preventers. 

D. Support NPS 2-1/2 (DN 65) and larger backflow preventers, valves, and piping 
near floor and on brick or concrete piers. 
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3.13 WATER METER BOX INSTALLATION 

A. Install water meter boxes in paved areas flush with surface. 

B. Install water meter boxes in grass or earth areas with top 2 inches (50 mm) above 
surface. 

3.14 FIRE HYDRANT INSTALLATION 

A. General: Install each fire hydrant with separate gate valve in supply pipe, anchor 
with restrained joints or thrust blocks, and support in upright position. 

B. AWWA Fire Hydrants: Comply with AWWA M17. 

C. UL/FMG Fire Hydrants: Comply with NFPA 24. 

3.15 CONNECTIONS 

A. See Section 330500 "Common Work Results for Utilities" for piping connections 
to valves and equipment. 

B. Connect water-distribution piping to existing water main. 

C. Connect water-distribution piping to interior domestic water piping. 

3.16 FIELD QUALITY CONTROL 

A. Piping Tests: Conduct piping tests before joints are covered and after concrete 
thrust blocks have hardened sufficiently. Fill pipeline 24 hours before testing and 
apply test pressure to stabilize system. Use only potable water. 

B. Hydrostatic Tests: Test at not less than one-and-one-half times working pressure 
for two hours. 

1. Increase pressure in 50-psig (350-kPa) increments and inspect each joint 
between increments. Hold at test pressure for 1 hour; decrease to 0 psig (0 
kPa). Slowly increase again to test pressure and hold for 1 more hour. 
Maximum allowable leakage is 2 quarts (1.89 L) per hour per 100 joints. 
Remake leaking joints with new materials and repeat test until leakage is 
within allowed limits. 

C. Prepare reports of testing activities. 
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3.17 IDENTIFICATION 

A. Install continuous underground detectable warning tape during backfilling of 
trench for underground water-distribution piping. Locate below finished grade, 
directly over piping. Underground warning tapes are specified in Section 312000 
"Earth Moving." 

3.18 CLEANING 

A. Clean and disinfect water-distribution piping as follows: 

1. Purge new water-distribution piping systems and parts of existing systems 
that have been altered, extended, or repaired before use. 

2. Use purging and disinfecting procedure prescribed by authorities having 
jurisdiction or, if method is not prescribed by authorities having jurisdiction, 
use procedure described in AWWA C651 or do as follows: 

a. Fill system or part of system with water/chlorine solution containing at 
least 50 ppm of chlorine; isolate and allow to stand for 24 hours. 

b. After standing time, flush system with clean, potable water until no 
chlorine remains in water coming from system. 

c. Submit water samples in sterile bottles to authorities having 
jurisdiction. Repeat procedure if biological examination shows 
evidence of contamination. 

B. Prepare reports of purging and disinfecting activities. 

END OF SECTION 22 11 13 



 



New Bus Garage - Washington County Schools  C-S 1924 
 

DOMESTIC WATER PIPING 22 11 16 - 1 

SECTION 22 11 16 - DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Copper tube and fittings. 
2. Ductile-iron pipe and fittings. 
3. Stainless steel piping and fittings. 
4. PEX tube and fittings. 
5. PVC pipe and fittings. 
6. Piping joining materials. 
7. Encasement for piping. 
8. Transition fittings. 
9. Dielectric fittings. 

B. Related Requirements: 

1. Section 221113 "Facility Water Distribution Piping" for water-service 
piping and water meters outside the building from source to the point where 
water-service piping enters the building. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Pipe and tube. 
2. Fittings. 
3. Joining materials. 
4. Transition fittings. 

1.4 INFORMATIONAL SUBMITTALS 

A. System purging and disinfecting activities report. 
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B. Field quality-control reports. 

1.5 FIELD CONDITIONS 

A. Interruption of Existing Water Service: Do not interrupt water service to facilities 
occupied by Owner or others unless permitted under the following conditions and 
then only after arranging to provide temporary water service according to 
requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption 
of water service. 

2. Do not interrupt water service without Owner's written permission. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Potable-water piping and components shall comply with NSF 14, NSF 61, and 
NSF 372. Include marking "NSF-pw" on piping. 

2.2 COPPER TUBE AND FITTINGS 

A. Drawn-Temper Copper Tube:  ASTM B88, Type L (ASTM B88M, Type B). 

B. Annealed-Temper Copper Tube: ASTM B88, Type K (ASTM B88M, Type A). 

C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. 

D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings. 

E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. 

F. Cast Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, 
with ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded 
ends. 

G. Wrought Copper Unions: ASME B16.22. 

H. Copper-Tube, Mechanically Formed Tee Fitting: For forming T-branch on copper 
water tube. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by the following: 
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a. T-DRILL Industries Inc. 
2. Description: Tee formed in copper tube in accordance with ASTM F2014. 

2.3 DUCTILE-IRON PIPE AND FITTINGS 

A. Mechanical-Joint, Ductile-Iron Pipe: 

1. AWWA C151/A21.51, with mechanical-joint bell and plain spigot end unless 
grooved or flanged ends are indicated. 

2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron 
glands, rubber gaskets, and steel bolts. 

B. Standard-Pattern, Mechanical-Joint Fittings: 

1. AWWA C110/A21.10, ductile or gray iron. 
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron 

glands, rubber gaskets, and steel bolts. 

C. Compact-Pattern, Mechanical-Joint Fittings: 

1. AWWA C153/A21.53, ductile iron. 
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron 

glands, rubber gaskets, and steel bolts. 

D. Push-on-Joint, Ductile-Iron Pipe: 

1. AWWA C151/A21.51. 
2. Push-on-joint bell and plain spigot end unless grooved or flanged ends are 

indicated. 

E. Standard-Pattern, Push-on-Joint Fittings: 

1. AWWA C110/A21.10, ductile or gray iron. 
2. Gaskets: AWWA C111/A21.11, rubber. 

F. Compact-Pattern, Push-on-Joint Fittings: 

1. AWWA C153/A21.53, ductile iron. 
2. Gaskets: AWWA C111/A21.11, rubber. 

G. Plain-End, Ductile-Iron Pipe: AWWA C151/A21.51. 

2.4 STAINLESS STEEL PIPING 

A. Potable-water piping and components shall comply with NSF 61 and NSF 372. 
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B. Stainless Steel Pipe: ASTM A312/A312M, with wall thickness as indicated in 
"Piping Applications" Article. 

C. Stainless Steel Pipe Fittings: ASTM A815/A815M. 

D. Appurtenances for Grooved-End, Stainless Steel Pipe: 
1. Fittings for Grooved-End, Stainless Steel Pipe: Stainless steel casting with 

dimensions matching stainless steel pipe. 
2. Mechanical Couplings for Grooved-End, Stainless Steel Pipe: 

a. AWWA C606 for stainless steel-pipe dimensions. 
b. Stainless steel housing sections. 
c. Stainless steel bolts and nuts. 
d. EPDM-rubber gaskets suitable for hot and cold water. 
e. Minimum Pressure Rating: 

1) NPS 8 (DN 200) and Smaller: 600 psig (4137 kPa). 
2) NPS 10 and NPS 12 (DN 250 to DN 300): 400 psig (2758 kPa). 
3) NPS 14 to NPS 24 (DN 350 to DN 600): 250 psig (1725 kPa). 

E. Stainless Steel Piping , Pressure-Seal-Joint Fittings: 
1. Material: Type 316 stainless steel, ASTM A312/A312M, Schedule 10. 
2. Fittings: Type 316 stainless steel with EPDM O-ring seal in each end, and 

approved for potable water applications. 
3. Listing: ICC-ES LC1002 or UL Classified in accordance with ANSI/NSF 61 

and 372. 
4. Minimum 200-psig (1379-kPa) working-pressure rating at 250 deg F (121 

deg C). 

2.5 PEX TUBE AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
2. Elkhart Products Corporation. 
3. FlorHeat Company (The). 
4. Heat Innovations Inc. 
5. HeatLink Group Inc. 
6. Infloor Radiant Heating Inc. 
7. IPEX USA LLC. 
8. MrPex Systems Inc. 
9. REHAU. 
10. SharkBite, A Division of Reliance Worldwide Corporation. 
11. Sioux Chief Manufacturing Company, Inc. 
12. Uponor. 
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13. Vanguard Piping Systems, Inc. 
14. Viega LLC. 
15. Warmboard, Inc. 
16. Watts Radiant; A WATTS Brand. 
17. Zurn Industries, LLC. 

B. Tube Material: PEX plastic according to ASTM F876 and ASTM F877. 

C. Fittings: ASTM F1807, metal insert and copper crimp rings. 

D. Push-Fit Fittings: ASSE 1061, push-fit fittings. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. SharkBite, A Division of Reliance Worldwide Corporation. 
b. Zurn Industries, LLC. 

E. Manifold: Multiple-outlet, plastic or corrosion-resistant-metal assembly complying 
with ASTM F876; with plastic or corrosion-resistant-metal valve for each outlet. 

2.6 PVC PIPE AND FITTINGS 

A. PVC Pipe: ASTM D1785, with wall thickness as indicated in "Piping Applications" 
Article. 

B. PVC Socket Fittings: ASTM D2466 for Schedule 40 and ASTM D2467 for 
Schedule 80. 

C. PVC Schedule 80 Threaded Fittings: ASTM D2464. 

2.7 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: 

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch (3.2 mm) thick or 
ASME B16.21, nonmetallic and asbestos free unless otherwise indicated. 

2. Full-face or ring type unless otherwise indicated. 

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise 
indicated. 

C. Solder Filler Metals: ASTM B32, lead-free alloys. 

D. Flux: ASTM B813, water flushable. 
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E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys 
for general-duty brazing unless otherwise indicated. 

F. Solvent Cements for Joining PVC Piping: ASTM D2564. Include primer according 
to ASTM F656. 

G. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material recommended 
by piping system manufacturer unless otherwise indicated. 

2.8 TRANSITION FITTINGS 

A. General Requirements: 

1. Same size as pipes to be joined. 
2. Pressure rating at least equal to pipes to be joined. 
3. End connections compatible with pipes to be joined. 

B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified 
piping system fitting. 

C. Sleeve-Type Transition Coupling: AWWA C219. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Cascade Waterworks Mfg. Co. 
b. Dresser, Inc. 
c. Ford Meter Box Company, Inc. (The). 
d. Jay R. Smith Mfg Co; a division of Morris Group International. 
e. JCM Industries, Inc. 
f. Romac Industries, Inc. 
g. Smith-Blair, Inc. 
h. Viking Johnson. 

D. Plastic-to-Metal Transition Fittings: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. aquatherm. 
b. Charlotte Pipe and Foundry Company. 
c. Harvel Plastics, Inc. 
d. Sioux Chief Manufacturing Company, Inc. 
e. Spears Manufacturing Company. 
f. Uponor. 

2. Description: 
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a. PVC one-piece fitting with manufacturer's Schedule 80 equivalent 
dimensions. 

b. One end with threaded brass insert and one solvent-cement-socket or 
threaded end. 

E. Plastic-to-Metal Transition Unions: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. aquatherm. 
b. Colonial Engineering, Inc. 
c. NIBCO INC. 
d. Spears Manufacturing Company. 

2. Description: 

a. PVC four-part union. 
b. Brass or stainless steel threaded end. 
c. Solvent-cement-joint or threaded plastic end. 
d. Rubber O-ring. 
e. Union nut. 

2.9 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with 
separating nonconductive insulating material. Include end connections 
compatible with pipes to be joined. 

B. Dielectric Unions: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. A.Y. McDonald Mfg. Co. 
b. Capitol Manufacturing Company. 
c. Central Plastics Company. 
d. HART Industrial Unions, LLC. 
e. Jomar Valve. 
f. Matco-Norca. 
g. WATTS. 
h. Wilkins. 
i. Zurn Industries, LLC. 

2. Standard: ASSE 1079. 
3. Pressure Rating: 150 psig (1035 kPa). 
4. End Connections: Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 
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1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. Matco-Norca. 
d. WATTS. 
e. Wilkins. 
f. Zurn Industries, LLC. 

2. Standard: ASSE 1079. 
3. Factory-fabricated, bolted, companion-flange assembly. 
4. Pressure Rating:  150 psig (1035 kPa). 
5. End Connections: Solder-joint copper alloy and threaded ferrous; threaded 

solder-joint copper alloy and threaded ferrous. 

D. Dielectric-Flange Insulating Kits: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

2. Nonconducting materials for field assembly of companion flanges. 
3. Pressure Rating: 150 psig (1035 kPa). 
4. Gasket: Neoprene or phenolic. 
5. Bolt Sleeves: Phenolic or polyethylene. 
6. Washers: Phenolic with steel backing washers. 

E. Dielectric Nipples: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Elster Perfection Corporation. 
b. Grinnell G-Fire by Johnson Controls Company. 
c. Matco-Norca. 
d. Precision Plumbing Products. 
e. Sioux Chief Manufacturing Company, Inc. 

2. Standard: IAPMO PS 66. 
3. Electroplated steel nipple complying with ASTM F1545. 
4. Pressure Rating and Temperature: 300 psig (2070 kPa) at 225 deg F (107 

deg C). 
5. End Connections: Male threaded or grooved. 
6. Lining: Inert and noncorrosive, propylene. 
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PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Transition and special fittings with pressure ratings at least equal to piping rating 
may be used in applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise 
indicated. 

C. Fitting Option: Extruded-tee connections and brazed joints may be used on 
aboveground copper tubing. 

D. Under-building-slab, domestic water, building-service piping, NPS 3 (DN 80) and 
smaller, shall be one of the following: 

1. Annealed-temper copper tube, ASTM B88, Type K (ASTM B88M, Type A); 
wrought-copper, solder-joint fittings; and brazed joints. 

2. PVC, Schedule 80; socket fittings; and solvent-cemented joints. 

E. Under-building-slab, domestic water, building-service piping, NPS 4 to NPS 8 
(DN 100 to DN 200) and larger, shall be one of the following: 

1. Annealed-temper copper tube, ASTM B88, Type K (ASTM B88M, Type A); 
wrought-copper, solder-joint fittings; and brazed joints. 

2. Mechanical-joint, ductile-iron pipe; standard- or compact-pattern, 
mechanical-joint fittings; and mechanical joints. 

3. PVC, Schedule 80; socket fittings; and solvent-cemented joints. 

F. Aboveground domestic water piping, NPS 2 (DN 50) and smaller, shall be[ one 
of] the following: 
1. Drawn-temper copper tube, ASTM B88, Type L (ASTM B88M, Type B); 

cast- or wrought-copper, solder-joint fittings; and soldered joints. 
2. Stainless steel, Schedule 10 pipe; pressure-seal-joint fittings; and pressure-

sealed joints. 
3. PEX tube, NPS 1 (DN 25) and smaller. 

a. Fittings for PEX tube: 

1) ASTM F1807, metal insert and copper crimp rings. 
2) ASTM F1960, cold expansion fittings and reinforcing rings. 
3) ASSE 1061, push-fit fittings. 

4. PVC, Schedule 40; socket fittings; and solvent-cemented joints. 

G. Aboveground domestic water piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100), 
shall be one of the following: 
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1. Drawn-temper copper tube, ASTM B88, Type L (ASTM B88M, Type B); 
cast- or wrought-copper, solder-joint fittings; and soldered joints. 

2. Stainless steel, Schedule 10 pipe; grooved-joint fittings, and grooved joints. 
3. PVC, Schedule 40; socket fittings; and solvent-cemented joints. 

H. Aboveground domestic water piping, NPS 5 to NPS 8 (DN 125 to DN 200), shall 
be one of the following: 

1. Drawn-temper copper tube, ASTM B88, Type L (ASTM B88M, Type B); 
cast- or wrought-copper, solder-joint fittings; and soldered joints. 

2. Stainless steel Schedule 10 pipe, grooved-joint fittings, and grooved joints. 
3. PVC, Schedule 40; socket fittings; and solvent-cemented joints. 

3.2 EARTHWORK 

A. Comply with requirements in Section 312000 "Earth Moving" for excavating, 
trenching, and backfilling. 

3.3 INSTALLATION OF PIPING 

A. Drawing plans, schematics, and diagrams indicate general location and 
arrangement of domestic water piping. Indicated locations and arrangements are 
used to size pipe and calculate friction loss, expansion, and other design 
considerations. Install piping as indicated unless deviations to layout are 
approved on coordination drawings. 

B. Install copper tubing under building slab according to CDA's "Copper Tube 
Handbook." 

C. Install ductile-iron piping under building slab with restrained joints according to 
AWWA C600 and AWWA M41. 

D. Install valves according to the following: 

1. Section 220523.12 "Ball Valves for Plumbing Piping." 
2. Section 220523.13 "Butterfly Valves for Plumbing Piping." 
3. Section 220523.15 "Gate Valves for Plumbing Piping." 

E. Install water-pressure-reducing valves downstream from shutoff valves. Comply 
with requirements for pressure-reducing valves in Section 221119 "Domestic 
Water Piping Specialties." 

F. Install domestic water piping level without pitch and plumb. 

G. Rough-in domestic water piping for water-meter installation according to utility 
company's requirements. 
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H. Install piping concealed from view and protected from physical contact by building 
occupants unless otherwise indicated and except in equipment rooms and 
service areas. 

I. Install piping indicated to be exposed and piping in equipment rooms and service 
areas at right angles or parallel to building walls. Diagonal runs are prohibited 
unless specifically indicated otherwise. 

J. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal, and coordinate with other services occupying that space. 

K. Install piping to permit valve servicing. 

L. Install nipples, unions, special fittings, and valves with pressure ratings the same 
as or higher than the system pressure rating used in applications below unless 
otherwise indicated. 

M. Install piping free of sags and bends. 

N. Install fittings for changes in direction and branch connections. 

O. Install PEX tubing with loop at each change of direction of more than 90 degrees. 

P. Install unions in copper tubing at final connection to each piece of equipment, 
machine, and specialty. 

Q. Install pressure gauges on suction and discharge piping for each plumbing pump. 
Comply with requirements for pressure gauges in Section 220519 "Meters and 
Gages for Plumbing Piping." 

R. Install thermostats in hot-water circulation piping. Comply with requirements for 
thermostats in Section 221123 "Domestic Water Pumps." 

S. Install thermometers on inlet and outlet piping from each water heater. Comply 
with requirements for thermometers in Section 220519 "Meters and Gages for 
Plumbing Piping." 

T. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals 
for Plumbing Piping." 

U. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply 
with requirements for sleeve seals specified in Section 220517 "Sleeves and 
Sleeve Seals for Plumbing Piping." 



New Bus Garage - Washington County Schools  C-S 1924 
 

DOMESTIC WATER PIPING 22 11 16 - 12 

V. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply 
with requirements for escutcheons specified in Section 220518 "Escutcheons for 
Plumbing Piping." 

3.4 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and 
fittings before assembly. 

C. Threaded Joints: Thread pipe with tapered pipe threads according to 
ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe 
ends to remove burrs and restore full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are 

corroded or damaged. 

D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," 
"Brazed Joints" chapter. 

E. Soldered Joints for Copper Tubing: Apply ASTM B813, water-flushable flux to 
end of tube. Join copper tube and fittings according to ASTM B828 or CDA's 
"Copper Tube Handbook." 

F. Extruded-Tee Connections: Form tee in copper tube according to ASTM F2014. 
Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple 
tube to form seating stop, and braze branch tube into collar. 

G. Joint Construction for Grooved-End Steel Piping: Make joints according to 
AWWA C606. Square cut groove ends of pipe as specified. Lubricate and install 
gasket over ends of pipes or pipe and fitting. Install coupling housing sections 
over gasket with keys seated in piping grooves. Install and tighten housing bolts. 

H. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in 
size, type, and thickness suitable for domestic water service. Join flanges with 
gasket and bolts according to ASME B31.9. 

I. Joint Construction for Solvent-Cemented Plastic Piping: Clean and dry joining 
surfaces. Join pipe and fittings according to the following: 

1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, 
and solvent cements. Apply primer. 

2. PVC Piping: Join according to ASTM D2855. 

J. Joints for PEX Tubing, ASSE: Join according to ASSE 1061 for push-fit fittings. 
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K. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with 
materials of both piping systems. 

3.5 INSTALLATION OF TRANSITION FITTINGS 

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Underground Domestic Water Piping: 

1. Fittings for NPS 1-1/2 (DN 40) and Smaller: Fitting-type coupling. 
2. Fittings for NPS 2 (DN 50) and Larger: Sleeve-type coupling. 

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 (DN 50) and 
Smaller: Plastic-to-metal transition fittings or unions. 

3.6 INSTALLATION OF DIELECTRIC FITTINGS 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and 
tubing. 

B. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric couplings. 

C. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric 
flanges. 

D. Dielectric Fittings for NPS 5 (DN 125) and Larger: Use dielectric flange kits. 

3.7 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for hangers, supports, and anchor devices in 
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

B. Install hangers for copper, ductile iron, and stainless steel tubing and piping, with 
maximum horizontal spacing and minimum rod diameters, to comply with MSS-
58, locally enforced codes, and authorities having jurisdiction requirements, 
whichever are most stringent. 

C. Install vinyl-coated hangers for PVC piping, with maximum horizontal spacing and 
minimum rod diameters, to comply with manufacturer's written instructions, 
locally enforced codes, and authorities having jurisdiction requirements, 
whichever are most stringent. 

D. Install vinyl-coated hangers for PEX tubing, with maximum horizontal spacing and 
minimum rod diameters, to comply with manufacturer's written instructions, 
locally enforced codes, and authorities having jurisdiction requirements, 
whichever are most stringent. 
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E. Support horizontal piping within 12 inches (300 mm) of each fitting. 

F. Support vertical runs of copper, ductile iron, and stainless steel tubing and piping 
to comply with MSS-58, locally enforced codes, and authorities having jurisdiction 
requirements, whichever are most stringent. 

G. Support vertical runs of PVC piping to comply with manufacturer's written 
instructions, locally enforced codes, and authorities having jurisdiction 
requirements, whichever are most stringent. 

H. Support vertical runs of PEX tubing to comply with manufacturer's written 
instructions, locally enforced codes, and authorities having jurisdiction 
requirements, whichever are most stringent. 

3.8 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping adjacent to equipment and machines, allow space for 
service and maintenance. 

C. Connect domestic water piping to exterior water-service piping. Use transition 
fitting to join dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend 
and connect to the following: 
1. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes 

indicated, but not smaller than sizes of water heater connections. 
2. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but 

not smaller than that required by plumbing code. 
3. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller 

than equipment connections. Provide shutoff valve and union for each 
connection. Use flanges instead of unions for NPS 2-1/2 (DN 65) and larger. 

3.9 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification 
materials and installation in Section 220553 "Identification for Plumbing Piping 
and Equipment." 

3.10 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 
2. Open shutoff valves to fully open position. 
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3. Open throttling valves to proper setting. 
4. Adjust balancing valves in hot-water-circulation return piping to provide 

adequate flow. 

a. Manually adjust ball-type balancing valves in hot-water-circulation 
return piping to provide hot-water flow in each branch. 

b. Adjust calibrated balancing valves to flows indicated. 

5. Remove plugs used during testing of piping and for temporary sealing of 
piping during installation. 

6. Remove and clean strainer screens. Close drain valves and replace drain 
plugs. 

7. Remove filter cartridges from housings and verify that cartridges are as 
specified for application where used and are clean and ready for use. 

8. Check plumbing specialties and verify proper settings, adjustments, and 
operation. 

3.11 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Piping Inspections: 

a. Do not enclose, cover, or put piping into operation until it has been 
inspected and approved by authorities having jurisdiction. 

b. During installation, notify authorities having jurisdiction at least one 
day before inspection must be made. Perform tests specified below in 
presence of authorities having jurisdiction: 

1) Roughing-in Inspection: Arrange for inspection of piping before 
concealing or closing in after roughing in and before setting 
fixtures. 

2) Final Inspection: Arrange for authorities having jurisdiction to 
observe tests specified in "Piping Tests" Subparagraph below 
and to ensure compliance with requirements. 

c. Reinspection: If authorities having jurisdiction find that piping will not 
pass tests or inspections, make required corrections and arrange for 
reinspection. 

d. Reports: Prepare inspection reports and have them signed by 
authorities having jurisdiction. 

2. Piping Tests: 

a. Fill domestic water piping. Check components to determine that they 
are not air bound and that piping is full of water. 
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b. Test for leaks and defects in new piping and parts of existing piping 
that have been altered, extended, or repaired. If testing is performed 
in segments, submit a separate report for each test, complete with 
diagram of portion of piping tested. 

c. Leave new, altered, extended, or replaced domestic water piping 
uncovered and unconcealed until it has been tested and approved. 
Expose work that was covered or concealed before it was tested. 

d. Cap and subject piping to static water pressure of 50 psig (345 kPa) 
above operating pressure, without exceeding pressure rating of piping 
system materials. Isolate test source and allow it to stand for four 
hours. Leaks and loss in test pressure constitute defects that must be 
repaired. 

e. Repair leaks and defects with new materials, and retest piping or 
portion thereof until satisfactory results are obtained. 

f. Prepare reports for tests and for corrective action required. 

B. Domestic water piping will be considered defective if it does not pass tests and 
inspections. 

C. Prepare test and inspection reports. 

3.12 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, 
extended, or repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having 
jurisdiction; if methods are not prescribed, use procedures described in 
either AWWA C651 or AWWA C652 or follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does 
not appear at outlets. 

b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at 
least 50 ppm (50 mg/L) of chlorine. Isolate with valves and allow 
to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at 
least 200 ppm (200 mg/L) of chlorine. Isolate and allow to stand 
for three hours. 

c. Flush system with clean, potable water until no chlorine is in water 
coming from system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 
e. Submit water samples in sterile bottles to authorities having 

jurisdiction. 
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B. Prepare and submit reports of purging and disinfecting activities. Include copies 
of water-sample approvals from authorities having jurisdiction. 

C. Clean interior of domestic water piping system. Remove dirt and debris as work 
progresses. 

END OF SECTION 22 11 16 
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SECTION 22 11 19 - DOMESTIC WATER PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Backflow preventers. 
2. Balancing valves. 
3. Temperature-actuated, water mixing valves. 
4. Strainers. 
5. Outlet boxes. 
6. Hose bibbs. 
7. Wall hydrants. 
8. Drain valves. 
9. Water-hammer arresters. 
10. Trap-seal primer systems. 
11. Flexible connectors. 

B. Related Requirements: 

1. Section 220519 "Meters and Gauges for Plumbing Piping" for 
thermometers, pressure gages, and flow meters in domestic water piping. 

2. Section 221116 "Domestic Water Piping" for water meters. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For domestic water piping specialties. 

1. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For domestic water piping specialties to 
include in emergency, operation, and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES 

A. Potable-water piping and components shall comply with NSF 61 and 
NSF 14. Mark "NSF-pw" on plastic piping components. 

B. Comply with NSF 372 for low lead. 

2.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 (860) 
psig (kPa) unless otherwise indicated. 

2.3 BACKFLOW PREVENTERS 

A. Reduced-Pressure-Principle Backflow Preventers: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Ames Fire & Waterworks; A WATTS Brand. 
b. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
c. FEBCO; A WATTS Brand. 
d. WATTS. 
e. Zurn Industries, LLC. 

2. Standard: ASSE 1013. 
3. Operation: Continuous-pressure applications. 
4. Pressure Loss: 12 (83) psig (kPa) maximum, through middle third of flow 

range. 
5. Body: Bronze for NPS 2 (DN 50) and smaller; cast iron with interior lining 

that complies with AWWA C550 or that is FDA approved for NPS 2-1/2 
(DN 65) and larger. 

6. End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged for 
NPS 2-1/2 (DN 65) and larger. 

7. Accessories: 

a. Valves NPS 2 (DN 50) and Smaller: Ball type with threaded ends on 
inlet and outlet. 
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b. Valves NPS 2-1/2 (DN 65) and Larger: Outside-screw and yoke-gate 
type with flanged ends on inlet and outlet. 

c. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer 
connection. 

B. Backflow-Preventer Test Kits: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Ames Fire & Waterworks; A WATTS Brand. 
b. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
c. FEBCO; A WATTS Brand. 
d. WATTS. 
e. Zurn Industries, LLC. 

2. Description: Factory calibrated, with gages, fittings, hoses, and carrying 
case with test-procedure instructions. 

2.4 BALANCING VALVES 

A. Copper-Alloy Calibrated Balancing Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Bell & Gossett; a Xylem brand. 
b. IMI Hydronic Engineering Inc. 
c. Nexus Valve, Inc. 
d. NIBCO INC. 
e. WATTS. 

2. Type: Ball or Y-pattern globe valve with two readout ports and memory-
setting indicator. 

3. Body: Brass or bronze. 
4. Size: Same as connected piping, but not larger than NPS 2 (DN 50). 
5. Accessories: Meter hoses, fittings, valves, differential pressure meter, and 

carrying case. 

B. Cast-Iron Calibrated Balancing Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Armstrong International, Inc. 
b. Flo Fab Inc. 
c. ITT Corporation. 
d. NIBCO INC. 
e. Schneider Electric USA, Inc. 
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f. WATTS. 
2. Type: Adjustable with Y-pattern globe valve, two readout ports, and 

memory-setting indicator. 
3. Size: Same as connected piping, but not smaller than NPS 2-1/2 (DN 65). 

C. Accessories: Meter hoses, fittings, valves, differential pressure meter, and 
carrying case. 

D. Memory-Stop Balancing Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
b. Crane; a Crane brand. 
c. Hammond Valve. 
d. Jenkins Valves; a Crane Co. brand. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Red-White Valve Corp. 
h. Stockham; a Crane Co. brand. 

2. Standard: MSS SP-110 for two-piece, copper-alloy ball valves. 
3. Pressure Rating: 400-psig (2760-kPa) minimum CWP. 
4. Size: NPS 2 (DN 50) or smaller. 
5. Body: Copper alloy. 
6. Port: Standard or full port. 
7. Ball: Chrome-plated brass. 
8. Seats and Seals: Replaceable. 
9. End Connections: Solder joint or threaded. 
10. Handle: Vinyl-covered steel with memory-setting device. 

2.5 TEMPERATURE-ACTUATED, WATER MIXING VALVES 

A. Primary, Thermostatic, Water Mixing Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Acorn Engineering Company; a Division of Morris Group International. 
b. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
c. Cash Acme, A Division of Reliance Worldwide Corporation. 
d. Lawler Manufacturing Company, Inc. 
e. Leonard Valve Company. 
f. POWERS; A WATTS Brand. 
g. Symmons Industries, Inc. 
h. WATTS. 
i. Zurn Industries, LLC. 
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2. Standard: ASSE 1017. 
3. Pressure Rating: 125 psig (860 kPa) minimum unless otherwise indicated. 
4. Type: Exposed-mounted, thermostatically controlled, water mixing valve. 
5. Material: Bronze body with corrosion-resistant interior components. 
6. Connections: Threaded union inlets and outlet. 
7. Accessories: Manual temperature control, check stops on hot- and cold-

water supplies, and adjustable, temperature-control handle. 
8. Valve Finish:  Rough bronze. 
9. Piping Finish:  Copper. 

2.6 STRAINERS FOR DOMESTIC WATER PIPING 

A. Y-Pattern Strainers: 

1. Pressure Rating: 125 psig (860 kPa) minimum unless otherwise indicated. 
2. Body: Bronze for NPS 2 (DN 50) and smaller; cast iron with interior lining 

that complies with AWWA C550 or that is FDA approved, epoxy coated and 
for NPS 2-1/2 (DN 65) and larger. 

3. End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged for 
NPS 2-1/2 (DN 65) and larger. 

4. Screen: Stainless steel with round perforations unless otherwise indicated. 
5. Perforation Size: 

a. Strainers NPS 2 (DN 50) and Smaller: 0.020 (0.51) inch (mm). 
b. Strainers NPS 2-1/2 to NPS 4 (DN 65 to DN 100): 0.045 (1.14) inch 

(mm). 
c. Strainers NPS 5 (DN 125) and Larger: 0.10 (2.54) inch (mm). 

6. Drain:  Factory-installed, hose-end drain valve. 

2.7 HOSE BIBBS 

A. Hose Bibbs: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Jay R. Smith Mfg Co; a division of Morris Group International. 
b. MIFAB, Inc. 
c. Prier Products, Inc. 
d. WATTS. 
e. Woodford Manufacturing Company. 
f. Zurn Industries, LLC. 

2. Standard: ASME A112.18.1 for sediment faucets. 
3. Body Material: Bronze. 
4. Seat: Bronze, replaceable. 
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5. Supply Connections: NPS 1/2 or NPS 3/4 (DN 15 or DN 20) threaded or 
solder-joint inlet. 

6. Outlet Connection: Garden-hose thread complying with ASME B1.20.7. 
7. Pressure Rating: 125 psig (860 kPa). 
8. Vacuum Breaker: Integral nonremovable, drainable, hose-connection 

vacuum breaker complying with ASSE 1011. 
9. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated. 
10. Finish for Service Areas: Rough bronze. 
11. Finish for Finished Rooms: Chrome or nickel plated. 
12. Operation for Equipment Rooms: Wheel handle or operating key. 
13. Operation for Service Areas: Wheel handle. 
14. Operation for Finished Rooms:  Operating key. 
15. Include operating key with each operating-key hose bibb. 
16. Include integral wall flange with each chrome- or nickel-plated hose bibb. 

2.8 WALL HYDRANTS 

A. Nonfreeze Wall Hydrants: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Jay R. Smith Mfg Co; a division of Morris Group International. 
b. Josam Company. 
c. MIFAB, Inc. 
d. Prier Products, Inc. 
e. WATTS. 
f. Woodford Manufacturing Company. 
g. Zurn Industries, LLC. 

2. Standard: ASME A112.21.3M forconcealed -outlet, self-draining wall 
hydrants. 

3. Pressure Rating: 125 psig (860 kPa). 
4. Operation: Loose key. 
5. Casing and Operating Rod: Of length required to match wall thickness. 

Include wall clamp. 
6. Inlet: NPS 3/4 or NPS 1 (DN 20 or DN 25). 
7. Outlet: Concealed, with integral vacuum breaker and garden-hose thread 

complying with ASME B1.20.7. 
8. Box: Deep, flush mounted with cover. 
9. Box and Cover Finish: Polished nickel bronze. 
10. Outlet: Exposed, with integral vacuum breaker and garden-hose thread 

complying with ASME B1.20.7. 
11. Nozzle and Wall-Plate Finish: Polished nickel bronze. 
12. Operating Keys(s): One with each wall hydrant. 

B. Nonfreeze, Hot- and Cold-Water Wall Hydrants: 
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1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Jay R. Smith Mfg Co; a division of Morris Group International. 
b. Josam Company. 
c. MIFAB, Inc. 
d. Prier Products, Inc. 
e. WATTS. 
f. Woodford Manufacturing Company. 
g. Zurn Industries, LLC. 

2. Standard: ASME A112.21.3M for concealed-outlet, self-draining wall 
hydrants. 

3. Pressure Rating: 125 psig (860 kPa). 
4. Operation: Loose key. 
5. Casing and Operating Rods: Of length required to match wall thickness. 

Include wall clamps. 
6. Inlet: NPS 3/4 or NPS 1 (DN 20 or DN 25). 
7. Outlet: Concealed. 
8. Box: Deep, flush mounted with cover. 
9. Box and Cover Finish: Polished nickel bronze. 
10. Vacuum Breaker: 

a. Nonremovable, manual-drain-type, hose-connection vacuum breaker 
complying with ASSE 1011 or backflow preventer complying with 
ASSE 1052. 

b. Garden-hose thread complying with ASME B1.20.7 on outlet. 

11. Operating Key(s): One with each wall hydrant. 

2.9 DRAIN VALVES 

A. Ball-Valve-Type, Hose-End Drain Valves: 

1. Standard: MSS SP-110 for standard-port, two-piece ball valves. 
2. Pressure Rating: 400-psig (2760-kPa) minimum CWP. 
3. Size: NPS 3/4 (DN 20). 
4. Body: Copper alloy. 
5. Ball: Chrome-plated brass. 
6. Seats and Seals: Replaceable. 
7. Handle: Vinyl-covered steel. 
8. Inlet: Threaded or solder joint. 
9. Outlet: Threaded, short nipple with garden-hose thread complying with 

ASME B1.20.7 and cap with brass chain. 
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2.10 WATER-HAMMER ARRESTERS 

A. Water-Hammer Arresters: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. AMTROL, Inc. 
b. Jay R. Smith Mfg Co; a division of Morris Group International. 
c. Josam Company. 
d. MIFAB, Inc. 
e. Precision Plumbing Products. 
f. Sioux Chief Manufacturing Company, Inc. 
g. WATTS. 
h. Zurn Industries, LLC. 

2. Standard: ASSE 1010 or PDI-WH 201. 
3. Type: Metal bellows. 
4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A 

through F. 

2.11 TRAP-SEAL PRIMER SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Precision Plumbing Products, Inc. “Oregon #1”. 
2. Sioux Chief Manufacturing Company, Inc. 

B. ASSE 1018, water-supply-fed type, with the following characteristics: 

1. 35 to 75-psig operating range. 
2. Dacovin 4051A body with vacuum breaker and backflow preventer. 
3. Inlet and Outlet Connections:  1/2-inch threaded, union, or solder joint. 
4. Finish:  Chrome plated, or rough brass for units used with pipe or tube that 

is not chrome finished. 

C. Provide distribution units as required so that anywhere from 1 to 8 floor drain 
traps can be served from 1 trap primer. 

2.12 FLEXIBLE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Flex-Hose Co., Inc. 
2. Mason Industries, Inc. 
3. Metraflex Company (The). 
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B. Bronze-Hose Flexible Connectors: Corrugated-bronze tubing with bronze wire-
braid covering and ends brazed to inner tubing. 

1. Working-Pressure Rating: Minimum [200 psig (1380 kPa)] [250 psig (1725 
kPa)]. 

2. End Connections NPS 2 (DN 50) and Smaller: Threaded copper pipe or 
plain-end copper tube. 

3. End Connections NPS 2-1/2 (DN 65) and Larger: Flanged copper alloy. 

C. Stainless-Steel-Hose Flexible Connectors: Corrugated-stainless-steel tubing with 
stainless-steel wire-braid covering and ends welded to inner tubing. 

1. Working-Pressure Rating: Minimum [200 psig (1380 kPa)] [250 psig (1725 
kPa)]. 

2. End Connections NPS 2 (DN 50) and Smaller: Threaded steel-pipe nipple. 
3. End Connections NPS 2-1/2 (DN 65) and Larger: Flanged steel nipple. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Backflow Preventers: Install backflow preventers in each water supply to 
mechanical equipment and systems and to other equipment and water systems 
that may be sources of contamination. Comply with authorities having jurisdiction. 

1. Locate backflow preventers in same room as connected equipment or 
system. 

2. Install drain for backflow preventers with atmospheric-vent drain connection 
with air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation 
of at least two pipe diameters in drain piping and pipe-to-floor drain. Locate 
air-gap device attached to or under backflow preventer. Simple air breaks 
are unacceptable for this application. 

3. Do not install bypass piping around backflow preventers. 

B. Balancing Valves: Install in locations where they can easily be adjusted. 

C. Temperature-Actuated, Water Mixing Valves: Install with check stops or shutoff 
valves on inlets and with shutoff valve on outlet. 

1. Install cabinet-type units recessed in or surface mounted on wall as 
specified. 

D. Y-Pattern Strainers: For water, install on supply side of each pump. 

E. Outlet Boxes: Install boxes recessed in wall or surface mounted on wall. Install 
2-by-4-inch (38-by-89-mm) fire-retardant-treated-wood blocking, wall 
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reinforcement between studs. Comply with requirements for fire-retardant-
treated-wood blocking in Section 061000 "Rough Carpentry." 

F. Water-Hammer Arresters: Install in water piping according to PDI-WH 201. 

G. Trap-Seal Primer Systems: Install with outlet piping pitched down toward drain 
trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. 
Adjust system for proper flow. 

3.2 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping specialties adjacent to equipment and machines, allow 
space for service and maintenance. 

C. Comply with requirements for grounding equipment in Section 260526 
"Grounding and Bonding for Electrical Systems." 

3.3 IDENTIFICATION 

A. Plastic Labels for Equipment: Install engraved plastic-laminate equipment 
nameplate or sign on or near each of the following: 
1. Reduced-pressure-principle backflow preventers. 
2. Calibrated balancing valves. 
3. Primary, thermostatic, water mixing valves. 
4. Trap-seal primer systems. 

B. Distinguish among multiple units, inform operator of operational requirements, 
indicate safety and emergency precautions, and warn of hazards and improper 
operations, in addition to identifying unit. Nameplates and signs are specified in 
Section 220553 "Identification for Plumbing Piping and Equipment." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test each reduced-pressure-principle backflow preventer according to 
authorities having jurisdiction and the device's reference standard. 

B. Domestic water piping specialties will be considered defective if they do not pass 
tests and inspections. 

C. Prepare test and inspection reports. 
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3.5 ADJUSTING 

A. Set field-adjustable flow set points of balancing valves. 

B. Set field-adjustable temperature set points of temperature-actuated, water mixing 
valves. 

END OF SECTION 22 11 19 
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SECTION 22 11 23.21 - INLINE, DOMESTIC-WATER PUMPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Horizontally mounted, in-line, close-coupled centrifugal pumps. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include construction materials, rated 
capacities, certified performance curves with operating points plotted on curves, 
operating characteristics, electrical characteristics, and furnished specialties and 
accessories. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For inline, domestic-water pumps to include in 
operation and maintenance manuals. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Retain shipping flange protective covers and protective coatings during storage. 

B. Protect bearings and couplings against damage. 

C. Comply with pump manufacturer's written instructions for handling. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. UL Compliance: UL 778 for motor-operated water pumps. 

C. Drinking Water System Components - Health Effects and Drinking Water System 
Components - Lead Content Compliance: NSF 61 and NSF 372. 

2.2 HORIZONTALLY MOUNTED, IN-LINE, CLOSE-COUPLED CENTRIFUGAL 
PUMPS 

A. Description: Factory-assembled and -tested, in-line, single-stage, close-coupled, 
overhung-impeller centrifugal pumps designed for installation with pump and 
motor shaft mounted horizontal. 

B. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Alyan Pump Company. 
2. Bell & Gossett; a Xylem brand. 
3. Marshall Engineered Products Co. 
4. Pentair Pump Group. 
5. TACO Comfort Solutions, Inc. 
6. Thrush Co. Inc. 

C. Pump Construction: 

1. Casing: 

a. Radially split bronze, brass, or cast iron with threaded companion-
flange connections for pumps with NPS 2 (DN 50) pipe connections 
and flanged connections for pumps with NPS 2-1/2 (DN 65) pipe 
connections. 

b. Built to permit servicing of pump internals without disturbing the casing 
or the suction and discharge piping. 

c. Gauge port tappings at suction and discharge nozzles. 

2. Impeller: Bronze or brass, statically and dynamically balanced, closed, and 
keyed to shaft. 

3. Shaft and Shaft Sleeve: Steel shaft with deflector, with copper-alloy shaft 
sleeve. Include water slinger on shaft between motor and seal. 
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4. Shaft Coupling: Flexible, capable of absorbing torsional vibration and shaft 
misalignment. 

5. Seal: Mechanical, with carbon-steel rotating ring, stainless-steel spring, 
ceramic seat, and rubber bellows and gasket. 

6. Bearings: Grease-lubricated or permanently lubricated ball type. 
7. Minimum Working Pressure: 175 psig (1200 kPa). 
8. Continuous Operating Temperature: 225 deg F (107 deg C). 

D. Motor: Single speed, with grease-lubricated ball bearings; resiliently or rigidly 
mounted to pump casing. 

2.3 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure 
type, and efficiency requirements for motors specified in Section 220513 
"Common Motor Requirements for Plumbing Equipment." 

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so 
driven load will not require motor to operate in service factor range above 
1.0. 

2.4 CONTROLS 

A. Thermostats: Electric; adjustable for control of hot-water circulation pump. 

1. Type: Water-immersion temperature sensor, for installation in piping. 
2. Range:  65 to 200 deg F (18 to 93 deg C). 
3. Enclosure: NEMA 250, Type 4X. 
4. Operation of Pump: On or off. 
5. Transformer: Provide if required. 
6. Settings: Start pump at 105 deg F (41 deg C) and stop pump at 120 deg F 

(49 deg C). 

B. Timers: Electric, for control of hot-water circulation pump. 

1. Type: Programmable, seven-day clock with manual override on-off switch. 
2. Enclosure: NEMA 250, Type 1, suitable for wall mounting. 
3. Operation of Pump: On or off. 
4. Transformer: Provide if required. 
5. Programmable Sequence of Operation: Up to two on-off cycles each day 

for seven days. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for domestic-water-piping system to verify actual locations 
of piping connections before pump installation. 

3.2 PUMP INSTALLATION 

A. Comply with HI 1.4. 

B. Mount pumps in orientation complying with manufacturer's written instructions. 

C. Install continuous-thread hanger rods and vibration isolation of size required to 
support pump weight. 

1. Comply with requirements for vibration isolation devices specified. 
Fabricate brackets or supports as required. 

2. Comply with requirements for hangers and supports specified in 
Section 220529 "Hangers and Supports for Plumbing Piping and 
Equipment." 

D. Install thermostats in hot-water return piping. 

E. Install timers on wall adjacent to water heater. 

3.3 PIPING CONNECTIONS 

A. Comply with requirements for piping specified in Section 221116 "Domestic 
Water Piping." Drawings indicate general arrangement of piping, fittings, and 
specialties. 

B. Where installing piping adjacent to inline, domestic-water pumps, allow space for 
service and maintenance. 

C. Connect domestic-water piping to pumps. Install suction and discharge piping 
equal to or greater than size of pump nozzles. 

1. Install flexible connectors adjacent to pumps in suction and discharge piping 
of the following pumps: 
a. Horizontally mounted, in-line, close-coupled centrifugal pumps. 
b. Comply with requirements for flexible connectors specified in 

Section 221116 "Domestic Water Piping." 

D. Install shutoff valve and strainer on suction side of each pump, and check, shutoff, 
and throttling valves on discharge side of each pump. Install valves same size as 
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connected piping. Comply with requirements for strainers specified in 
Section 221119 "Domestic Water Piping Specialties." Comply with requirements 
for valves specified in the following: 

1. Section 220523.12 "Ball Valves for Plumbing Piping." 
2. Section 220523.13 "Butterfly Valves for Plumbing Piping." 
3. Section 220523.14 "Check Valves for Plumbing Piping." 
4. Install pressure gauge and snubber at suction of each pump and pressure 

gauge and snubber at discharge of each pump. Install at integral pressure-
gauge tappings where provided or install pressure-gauge connectors in 
suction and discharge piping around pumps. Comply with requirements for 
pressure gauges and snubbers specified in Section 220519 "Meters and 
Gages for Plumbing Piping." 

3.4 CONTROL CONNECTIONS 

A. Install control and electrical power wiring to field-mounted control devices. 

B. Connect control wiring between temperature controllers and devices. 

3.5 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification 
specified in Section 220553 "Identification for Plumbing Piping and Equipment" 
for identification of pumps. 

3.6 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative 
to test and inspect components, assemblies, and equipment installations, 
including connections. 

B. Tests and Inspections: 

1. Leak Test: After installation, charge system and test for leaks. Repair leaks 
and retest until no leaks exist. 

2. Operational Test: After electrical circuitry has been energized, start units to 
confirm proper motor rotation and unit operation. 

3. Test and adjust controls and safeties. Replace damaged and 
malfunctioning controls and equipment. 

C. Inline, domestic-water pump will be considered defective if it does not pass tests 
and inspections. 

D. Prepare test and inspection reports. 
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3.7 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's 
written instructions. 

2. Check piping connections for tightness. 
3. Clean strainers on suction piping. 
4. Set thermostats and timers for automatic starting and stopping operation of 

pumps. 
5. Perform the following startup checks for each pump before starting: 

a. Verify bearing lubrication. 
b. Verify that pump is free to rotate by hand and that pump for handling 

hot liquid is free to rotate with pump hot and cold. If pump is bound or 
drags, do not operate until cause of trouble is determined and 
corrected. 

c. Verify that pump is rotating in the correct direction. 

6. Prime pump by opening suction valves and closing drains, and prepare 
pump for operation. 

7. Start motor. 
8. Open discharge valve slowly. 
9. Adjust temperature settings on thermostats. 
10. Adjust timer settings. 

3.8 ADJUSTING 

A. Adjust inline, domestic-water pumps to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Adjust initial temperature set points. 

C. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

END OF SECTION 22 11 23.21 
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SECTION 22 13 13 - FACILITY SANITARY SEWERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Hub-and-spigot, cast-iron soil pipe and fittings. 
2. Hubless cast-iron soil pipe and fittings. 
3. Ductile-iron, gravity sewer pipe and fittings. 
4. Ductile-iron, pressure pipe and fittings. 
5. PVC pipe and fittings. 
6. Concrete pipe and fittings. 
7. Nonpressure-type transition couplings. 
8. Pressure-type pipe couplings. 
9. Cleanouts. 
10. Manholes. 
11. Concrete. 

1.3 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Pipe and fittings. 
2. Non-pressure and pressure couplings 
3. Cleanouts. 

B. Shop Drawings: For manholes. Include plans, elevations, sections, details, and 
frames and covers. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of pipe and fitting. 

B. Field quality-control reports. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic manholes, pipe, and fittings in direct sunlight. 

B. Protect pipe, pipe fittings, and seals from dirt and damage. 

C. Handle manholes according to manufacturer's written rigging instructions. 

1.6 FIELD CONDITIONS 

A. Interruption of Existing Sanitary Sewerage Service: Do not interrupt service to 
facilities occupied by Owner or others unless permitted under the following 
conditions and then only after arranging to provide temporary service according 
to requirements indicated: 

1. Notify Owner no fewer than two weeks in advance of proposed interruption 
of service. 

2. Do not proceed with interruption of service without Owner's written 
permission. 

PART 2 - PRODUCTS 

2.1 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM A 74, Service class. 

B. Gaskets: ASTM C 564, rubber. 

C. Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber. 

2.2 DUCTILE-IRON, GRAVITY SEWER PIPE AND FITTINGS 

A. Pipe: ASTM A 746, for push-on joints. 

B. Standard Fittings: AWWA C110/A21.10, ductile or gray iron, for push-on joints. 

C. Compact Fittings: AWWA C153/A21.53, ductile iron, for push-on joints. 

D. Gaskets: AWWA C111/A21.11, rubber. 

2.3 DUCTILE-IRON, PRESSURE PIPE AND FITTINGS 

A. Mechanical-Joint Piping: 

1. Pipe: AWWA C151/A21.51, with bolt holes in bell. 
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2. Standard Fittings: AWWA C110/A21.10, ductile or gray iron, with bolt holes 
in bell. 

3. Compact Fittings: AWWA C153/A21.53, with bolt holes in bells. 
4. Glands: Cast or ductile iron; with bolt holes and high-strength, cast-iron or 

high-strength, low-alloy steel bolts and nuts. 
5. Gaskets: AWWA C111/A21.11, rubber, of shape matching pipe, fittings, 

and glands. 

2.4 PVC PIPE AND FITTINGS 

A. PVC Cellular-Core Sewer Piping: 

1. Pipe: ASTM F 891, Sewer and Drain Series, PS 50 minimum stiffness, PVC 
cellular-core pipe with plain ends for solvent-cemented joints. 

2. Fittings: ASTM D 3034, SDR 35, PVC socket-type fittings. 

B. PVC Type PSM Sewer Piping: 

1. Pipe: ASTM D 3034, SDR 35, PVC Type PSM sewer pipe with bell-and-
spigot ends for gasketed joints. 

2. Fittings: ASTM D 3034, PVC with bell ends. 
3. Gaskets: ASTM F 477, elastomeric seals. 

C. PVC Pressure Piping: 

1. Pipe: AWWA C900, Class 150 PVC pipe with bell-and-spigot ends for 
gasketed joints. 

2. Fittings: AWWA C900, Class 150 PVC pipe with bell ends. 
3. Gaskets: ASTM F 477, elastomeric seals. 

D. PVC Water-Service Piping: 

1. Pipe: ASTM D 1785, Schedule 80 PVC, with plain ends for solvent-
cemented joints. 

2. Fittings:  ASTM D 2467, Schedule 80 PVC, socket type. 

2.5 NONPRESSURE-TYPE TRANSITION COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition 
coupling; for joining underground nonpressure piping. Include ends of same sizes 
as piping to be joined and include corrosion-resistant-metal tension band and 
tightening mechanism on each end. 

B. Sleeve Materials: 

1. For Cast-Iron Soil Pipes: ASTM C 564, rubber. 
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2. For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
3. For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with 

pipe materials being joined. 

C. Unshielded, Flexible Couplings: 

1. Description: Elastomeric sleeve with stainless-steel shear ring and 
corrosion-resistant-metal tension band and tightening mechanism on each 
end. 

2. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Dallas Specialty & Mfg. Co. 
b. Fernco Inc. 
c. Logan Clay Pipe. 
d. Mission Rubber Company, LLC; a division of MCP Industries. 
e. NDS Inc. 
f. Plastic Oddities. 

D. Shielded, Flexible Couplings: 

1. Description: ASTM C 1460, elastomeric or rubber sleeve with full-length, 
corrosion-resistant outer shield and corrosion-resistant-metal tension band 
and tightening mechanism on each end. 

2. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Cascade Waterworks Mfg. Co. 
b. Dallas Specialty & Mfg. Co. 
c. Mission Rubber Company, LLC; a division of MCP Industries. 

E. Ring-Type, Flexible Couplings: 

1. Description: Elastomeric compression seal with dimensions to fit inside bell 
of larger pipe and for spigot of smaller pipe to fit inside ring. 

2. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Fernco Inc. 
b. Logan Clay Pipe. 
c. Mission Rubber Company, LLC; a division of MCP Industries. 

F. Nonpressure-Type, Rigid Couplings: 
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1. Description: ASTM C 1461, sleeve-type, reducing- or transition-type 
mechanical coupling; molded from ASTM C 1440, TPE material; with 
corrosion-resistant-metal tension band and tightening mechanism on each 
end. 

2. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. ANACO-Husky. 

2.6 PRESSURE-TYPE PIPE COUPLINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Cascade Waterworks Mfg. Co. 
2. Dresser, Inc. 
3. Ford Meter Box Company, Inc. (The). 
4. Jay R. Smith Mfg Co; a division of Morris Group International. 
5. JCM Industries, Inc. 
6. Romac Industries, Inc. 
7. Victaulic Company. 
8. Viking Johnson. 

B. Tubular-Sleeve Couplings: AWWA C219, with center sleeve, gaskets, end rings, 
and bolt fasteners. 

C. Metal, bolted, sleeve-type, reducing or transition coupling; for joining 
underground pressure piping. Include 150-psig (1035-kPa) minimum pressure 
rating and ends of same sizes as piping to be joined. 

D. Center-Sleeve Material: Manufacturer's standard. 

E. Gasket Material: Natural or synthetic rubber. 

F. Metal Component Finish: Corrosion-resistant coating or material. 

2.7 CLEANOUTS 

A. Cast-Iron Cleanouts: 

1. Description: ASME A112.36.2M, round, gray-iron housing with clamping 
device and round, secured, scoriated, gray-iron cover. Include gray-iron 
ferrule with inside calk or spigot connection and countersunk, tapered-
thread, brass closure plug. 
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2. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Jay R. Smith Mfg Co; a division of Morris Group International. 
b. Josam Company. 
c. MIFAB, Inc. 
d. Tyler Pipe; a subsidiary of McWane Inc. 
e. WATTS. 
f. Zurn Industries, LLC. 

3. Sewer Pipe Fitting and Riser to Cleanout: ASTM A 74, Service class, cast-
iron soil pipe and fittings. 

2.8 MANHOLES 

A. Standard Precast Concrete Manholes: 

1. Description: ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of 
depth indicated, with provision for sealant joints. 

2. Diameter: 48 inches (1200 mm) minimum unless otherwise indicated. 
3. Ballast: Increase thickness of precast concrete sections or add concrete to 

base section, as required to prevent flotation. 
4. Base Section: 6-inch (150-mm) minimum thickness for floor slab and 4-inch 

(100-mm) minimum thickness for walls and base riser section; with separate 
base slab or base section with integral floor. 

5. Riser Sections: 4-inch (100-mm) minimum thickness, of length to provide 
depth indicated. 

6. Top Section: Eccentric-cone type unless concentric-cone or flat-slab-top 
type is indicated; with top of cone of size that matches grade rings. 

7. Joint Sealant: ASTM C 990 (ASTM C 990M), bitumen or butyl rubber. 
8. Resilient Pipe Connectors: ASTM C 923 (ASTM C 923M), cast or fitted into 

manhole walls, for each pipe connection. 
9. Steps:  ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing 

rods encased in ASTM D 4101, PP; wide enough to allow worker to place 
both feet on one step and designed to prevent lateral slippage off step. Cast 
or anchor steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals. 
Omit steps if total depth from floor of manhole to finished grade is less than 
60 inches (1500 mm). 

10. Grade Rings: Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total 
thickness, with diameter matching manhole frame and cover, and with 
height as required to adjust manhole frame and cover to indicated elevation 
and slope. 

B. Manhole Frames and Covers: 

1. Description: Ferrous; 24-inch (610-mm) ID by 7- to 9-inch (175- to 225-mm) 
riser, with 4-inch- (100-mm-) minimum-width flange and 26-inch- (660-mm-
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) diameter cover. Include indented top design with lettering cast into cover, 
using wording equivalent to "SANITARY SEWER." 

2. Material: ASTM A 536, Grade 60-40-18 ductile iron unless otherwise 
indicated. 

2.9 CONCRETE 

A. General: Cast-in-place concrete complying with ACI 318, ACI 350 (ACI 350M), 
and the following: 

1. Cement: ASTM C 150/C 150M, Type II. 
2. Fine Aggregate: ASTM C 33/C 33M, sand. 
3. Coarse Aggregate: ASTM C 33/C 33M, crushed gravel. 
4. Water: Potable. 

B. Portland Cement Design Mix: 4000 psi (27.6 MPa) minimum, with 0.45 maximum 
water/cementitious materials ratio. 

1. Reinforcing Fabric: ASTM A 1064/A 1064M, steel, welded wire fabric, plain. 
2. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420-MPa) deformed 

steel. 

C. Manhole Channels and Benches: Factory or field formed from concrete. Portland 
cement design mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum 
water/cementitious materials ratio. Include channels and benches in manholes. 

1. Channels: Concrete invert, formed to same width as connected piping, with 
height of vertical sides to three-fourths of pipe diameter. Form curved 
channels with smooth, uniform radius and slope. 

a. Invert Slope: 1 percent through manhole. 

2. Benches: Concrete, sloped to drain into channel. 

a. Slope: 4 percent. 

D. Ballast and Pipe Supports: Portland cement design mix, 3000 psi (20.7 MPa) 
minimum, with 0.58 maximum water/cementitious materials ratio. 

1. Reinforcing Fabric: ASTM A1064/A 1064M, steel, welded wire fabric, plain. 
2. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420-MPa) deformed 

steel. 
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PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Section 312000 "Earth 
Moving." 

3.2 PIPING INSTALLATION 

A. General Locations and Arrangements: Drawing plans and details to indicate 
general location and arrangement of underground sanitary sewer piping. Location 
and arrangement of piping layout take into account design considerations. Install 
piping as indicated, to extent practical. Where specific installation is not indicated, 
follow piping manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with 
unbroken continuity of invert. Place bell ends of piping facing upstream. Install 
gaskets, seals, sleeves, and couplings according to manufacturer's written 
instructions for using lubricants, cements, and other installation requirements. 

C. Install manholes for changes in direction unless fittings are indicated. Use fittings 
for branch connections unless direct tap into existing sewer is indicated. 

D. Install proper size increasers, reducers, and couplings where different sizes or 
materials of pipes and fittings are connected. Reducing size of piping in direction 
of flow is prohibited. 

E. When installing pipe under streets or other obstructions that cannot be disturbed, 
use pipe-jacking process of microtunneling. 

F. Install gravity-flow, nonpressure, drainage piping according to the following: 

1. Install piping pitched down in direction of flow, at minimum slope of 1 
percent unless otherwise indicated. 

2. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings 
and at changes in direction. Use corrosion-resistant rods, pipe or fitting 
manufacturer's proprietary restraint system, or cast-in-place-concrete 
supports or anchors. 

3. Install piping with 36-inch (915-mm) minimum cover. 
4. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron 

Soil Pipe and Fittings Handbook." 
5. Install ductile-iron, gravity sewer piping according to ASTM A 746. 
6. Install PVC cellular-core sewer piping according to ASTM D 2321 and 

ASTM F 1668. 
7. Install PVC Type PSM sewer piping according to ASTM D 2321 and 

ASTM F 1668. 
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G. Install force-main, pressure piping according to the following: 

1. Install piping with restrained joints at tee fittings and at horizontal and 
vertical changes in direction. Use corrosion-resistant rods, pipe or fitting 
manufacturer's proprietary restraint system, or cast-in-place-concrete 
supports or anchors. 

2. Install piping with 36-inch (915-mm) minimum cover. 
3. Install ductile-iron pressure piping according to AWWA C600 or 

AWWA M41. 
4. Install ductile-iron special fittings according to AWWA C600. 
5. Install PVC pressure piping according to AWWA M23 or to ASTM D 2774 

and ASTM F 1668. 
6. Install PVC water-service piping according to ASTM D 2774 and 

ASTM F 1668. 

H. Clear interior of piping and manholes of dirt and superfluous material as work 
progresses. Maintain swab or drag in piping, and pull past each joint as it is 
completed. Place plug in end of incomplete piping at end of day and when work 
stops. 

3.3 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, nonpressure, drainage piping according to the following: 

1. Join hub-and-spigot, cast-iron soil piping with gasket joints according to 
CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints. 

2. Join hub-and-spigot, cast-iron soil piping with calked joints according to 
CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for lead and oakum 
calked joints. 

3. Join ductile-iron, gravity sewer piping according to AWWA C600 for push-
on joints. 

4. Join PVC cellular-core sewer piping according to ASTM D 2321 and 
ASTM F 891 for solvent-cemented joints. 

5. Join PVC Type PSM sewer piping according to ASTM D 2321 and 
ASTM D 3034 for elastomeric-seal joints or ASTM D 3034 for elastomeric-
gasket joints. 

6. Join PVC gravity sewer piping according to ASTM D 2321 and 
ASTM D 3034 for elastomeric-seal joints or ASTM D 3034 for elastomeric-
gasket joints. 

7. Join dissimilar pipe materials with nonpressure-type, flexible[ or rigid] 
couplings. 

B. Join force-main, pressure piping according to the following: 

1. Join ductile-iron pressure piping according to AWWA C600 or AWWA M41 
for push-on joints. 
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2. Join ductile-iron special fittings according to AWWA C600 or AWWA M41 
for push-on joints. 

3. Join PVC pressure piping according to AWWA M23 for gasketed joints. 
4. Join PVC water-service piping according to ASTM D 2855. 
5. Join dissimilar pipe materials with pressure-type couplings. 

C. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at 
least equal to piping rating may be used in applications below unless otherwise 
indicated. 

1. Use nonpressure flexible couplings where required to join gravity-flow, 
nonpressure sewer piping unless otherwise indicated. 

a. Shielded flexible or rigidcouplings for pipes of same or slightly different 
OD. 

b. Unshielded, increaser/reducer-pattern, flexible or rigidcouplings for 
pipes with different OD. 

c. Ring-type flexible couplings for piping of different sizes where annular 
space between smaller piping's OD and larger piping's ID permits 
installation. 

2. Use pressure pipe couplings for force-main joints. 

3.4 MANHOLE INSTALLATION 

A. General: Install manholes complete with appurtenances and accessories 
indicated. 

B. Install precast concrete manhole sections with sealants according to 
ASTM C 891. 

C. Install FRP manholes according to manufacturer's written instructions. 

D. Form continuous concrete channels and benches between inlets and outlet. 

E. Set tops of frames and covers flush with finished surface of manholes that occur 
in pavements. Set tops 3 inches (76 mm) above finished surface elsewhere 
unless otherwise indicated. 

3.5 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318. 
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3.6 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. 
Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts, and use 
cast-iron soil pipe for riser extensions to cleanouts. Install piping so cleanouts 
open in direction of flow in sewer pipe. 

1. Use Light-Duty, top-loading classification cleanouts in earth or unpaved 
foot-traffic areas. 

2. Use Medium-Duty, top-loading classification cleanouts in paved foot-traffic 
areas. 

3. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic 
service areas. 

4. Use Extra-Heavy-Duty, top-loading classification cleanouts in roads. 

B. Set cleanout frames and covers in earth in cast-in-place-concrete block, 18 by 18 
by 12 inches (450 by 450 by 300 mm) deep. Set with tops 1 inch (25 mm) above 
surrounding grade. 

C. Set cleanout frames and covers in concrete pavement and roads with tops flush 
with pavement surface. 

3.7 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping to building's sanitary building 
drains specified in Section 221316 "Sanitary Waste and Vent Piping." 

B. Connect force-main piping to building's sanitary force mains specified in 
Section 221316 "Sanitary Waste and Vent Piping." Terminate piping where 
indicated. 

C. Make connections to existing piping and underground manholes. 

1. Use commercially manufactured wye fittings for piping branch connections. 
Remove section of existing pipe, install wye fitting into existing piping, and 
encase entire wye fitting plus 6-inch (150-mm) overlap with not less than 6 
inches (150 mm) of concrete with 28-day compressive strength of 3000 psi 
(20.7 MPa). 

2. Make branch connections from side into existing piping, NPS 4 to NPS 20 
(DN 100 to DN 500). Remove section of existing pipe, install wye fitting into 
existing piping, and encase entire wye with not less than 6 inches (150 mm) 
of concrete with 28-day compressive strength of 3000 psi (20.7 MPa). 

3. Make branch connections from side into existing piping, NPS 21 (DN 525) 
or larger, or to underground manholes by cutting opening into existing unit 
large enough to allow 3 inches (76 mm) of concrete to be packed around 
entering connection. Cut end of connection pipe passing through pipe or 
structure wall to conform to shape of, and be flush with, inside wall unless 
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otherwise indicated. On outside of pipe or manhole wall, encase entering 
connection in 6 inches (150 mm) of concrete for minimum length of 12 
inches (300 mm) to provide additional support of collar from connection to 
undisturbed ground. 

a. Use concrete that will attain a minimum 28-day compressive strength 
of 3000 psi (20.7 MPa) unless otherwise indicated. 

b. Use epoxy-bonding compound as interface between new and existing 
concrete and piping materials. 

4. Protect existing piping and manholes to prevent concrete or debris from 
entering while making tap connections. Remove debris or other extraneous 
material that may accumulate. 

D. Connect to oil interceptors specified in Section 221323 "Sanitary Waste 
Interceptors." 

3.8 IDENTIFICATION 

A. Comply with requirements in Section 312000 "Earth Moving" for underground 
utility identification devices. Arrange for installation of green warning tapes 
directly over piping and at outside edges of underground manholes. 

1. Use detectable warning tape over ferrous piping. 
2. Use detectable warning tape over nonferrous piping and over edges of 

underground manholes. 

3.9 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage 
has occurred. Inspect after approximately 24 inches (600 mm) of backfill is in 
place, and again at completion of Project. 

1. Submit separate report for each system inspection. 
2. Defects requiring correction include the following: 

a. Alignment: Less than full diameter of inside of pipe is visible between 
structures. 

b. Deflection: Flexible piping with deflection that prevents passage of ball 
or cylinder of size not less than 92.5 percent of piping diameter. 

c. Damage: Crushed, broken, cracked, or otherwise damaged piping. 
d. Infiltration: Water leakage into piping. 
e. Exfiltration: Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until 
defects are within allowances specified. 
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4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, 
extended, or repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 
2. Test completed piping systems according to requirements of authorities 

having jurisdiction. 
3. Schedule tests and inspections by authorities having jurisdiction with at 

least 24 hours' advance notice. 
4. Submit separate report for each test. 
5. Hydrostatic Tests: Test sanitary sewerage according to requirements of 

authorities having jurisdiction and the following: 

a. Fill sewer piping with water. Test with pressure of at least 10-foot (3-
m) head of water, and maintain such pressure without leakage for at 
least 15 minutes. 

b. Close openings in system and fill with water. 
c. Purge air and refill with water. 
d. Disconnect water supply. 
e. Test and inspect joints for leaks. 

6. Air Tests: Test sanitary sewerage according to requirements of authorities 
having jurisdiction, UNI-B-6, and the following: 

a. Test plastic gravity sewer piping according to ASTM F 1417. 

7. Force Main: Perform hydrostatic test after thrust blocks, supports, and 
anchors have hardened. Test at pressure not less than 1-1/2 times the 
maximum system operating pressure, but not less than 150 psig (1035 
kPa). 

a. Ductile-Iron Piping: Test according to AWWA C600, "Hydraulic 
Testing" Section. 

b. PVC Piping: Test according to AWWA M23, "Testing and 
Maintenance" Chapter. 

8. Manholes: Perform hydraulic test according to ASTM C 969 
(ASTM C 969M). 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is 
within allowances specified. 
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3.10 CLEANING 

A. Clean dirt and superfluous material from interior of piping. Flush with potable 
water. 

END OF SECTION 22 13 13 
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SECTION 22 13 16 - SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Hub-and-spigot, cast-iron soil pipe and fittings. 
2. Hubless, cast-iron soil pipe and fittings. 
3. Ductile-iron pipe and fittings. 
4. Copper tube and fittings. 
5. PVC pipe and fittings. 
6. Specialty pipe fittings. 

B. Related Requirements: 

1. Section 221313 "Facility Sanitary Sewers" for sanitary sewerage piping and 
structures outside the building. 

2. Section 221343 "Facility Packaged Sewage Pumping Stations" for effluent 
and sewage pumps. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 FIELD CONDITIONS 

A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to 
facilities occupied by Owner or others unless permitted under the following 
conditions and then only after arranging to provide temporary service according 
to requirements indicated: 
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1. Notify Owner no fewer than two weeks in advance of proposed interruption 
of sanitary waste service. 

2. Do not proceed with interruption of sanitary waste service without Owner's 
written permission. 

1.6 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing 
agency. 

B. Hubless Couplings shall be certified by NSF to the CISPI-310 Standard, and bear 
the NSF mark. 

1.7 WARRANTY 

A. Listed manufacturers to provide labeling and warranty of their respective 
products. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following 
minimum working pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping: 10-foot head of water (30 kPa). 

2.2 PIPING MATERIALS 

A. Piping materials shall bear label, stamp, or other markings of specified testing 
agency. 

B. Comply with requirements in "Piping Schedule" Article for applications of pipe, 
tube, fitting materials, and joining methods for specific services, service locations, 
and pipe sizes. 

2.3 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. AB & I Foundry; a part of the McWane family of companies. 
2. Charlotte Pipe and Foundry Company. 
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3. NewAge Casting. 
4. Tyler Pipe; a part of McWane family of companies. 

B. Pipe and Fittings: ASTM A 74, Service class(es). Pipe and fittings shall be 
marked with the collective trademark of the Cast Iron Soil Pipe Institute. 

C. Gaskets: ASTM C 564, rubber. 

D. Caulking Materials: ASTM B 29, pure lead and oakum or hemp fiber. 

2.4 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. AB & I Foundry; a part of the McWane family of companies. 
2. Charlotte Pipe and Foundry Company. 
3. Tyler Pipe; a part of McWane family of companies. 

B. Pipe and Fittings: ASTM A 888 or CISPI 301. Pipe and fittings shall be marked 
with the collective trademark of the Cast Iron Soil Pipe Institute. 

C. Heavy-Duty, Hubless-Piping Couplings: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. ANACO-Husky. 
b. Charlotte Pipe and Foundry Company. 
c. Clamp-All Corp. 
d. Dallas Specialty & Mfg. Co. 
e. Ideal Clamp Products, Inc. 
f. MIFAB, Inc. 
g. Mission Rubber Company, LLC; a division of MCP Industries. 
h. NewAge Casting. 
i. Tyler Pipe; a subsidiary of McWane Inc. 

2. Standards: ASTM C 1277 and ASTM C 1540. 
3. Description: Stainless-steel shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.5 COPPER TUBE AND FITTINGS 

A. Copper Type DWV Tube: ASTM B 306, drainage tube, drawn temper. 

B. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought 
copper, solder-joint fittings. 
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C. Hard Copper Tube: ASTM B 88, Type L and Type M (ASTM B 88M, Type B and 
Type C), water tube, drawn temper. 

D. Soft Copper Tube: ASTM B 88, Type L (ASTM B 88M, Type B), water tube, 
annealed temper. 

E. Copper Pressure Fittings: 

1. Copper Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, 
wrought-copper, solder-joint fittings. Furnish wrought-copper fittings if 
indicated. 

2. Copper Unions: MSS SP-123, copper-alloy, hexagonal-stock body with 
ball-and-socket, metal-to-metal seating surfaces, and solder-joint or 
threaded ends. 

F. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end. 

1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, 
asbestos-free, 1/8-inch (3.2-mm) maximum thickness unless thickness or 
specific material is indicated. 

2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise 
indicated. 

G. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux. 

2.6 PVC PIPE AND FITTINGS 

A. Comply with NSF 14, "Plastics Piping Systems Components and Related 
Materials," for plastic piping components. Include marking with "NSF-dwv" for 
plastic drain, waste, and vent piping and "NSF-sewer" for plastic sewer piping. 

B. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent. 

C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and 
vent patterns and to fit Schedule 40 pipe. 

D. Adhesive Primer: ASTM F 656. 

E. Solvent Cement: ASTM D 2564. 

2.7 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 

1. Fitting-Type Transition Couplings: Manufactured piping coupling or 
specified piping system fitting. 
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2. Unshielded, Nonpressure Transition Couplings: 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) Dallas Specialty & Mfg. Co. 
2) Fernco Inc. 
3) Froet Industries LLC. 
4) Mission Rubber Company, LLC; a division of MCP Industries. 
5) Plastic Oddities. 

b. Standard: ASTM C 1173. 
c. Description: Elastomeric, sleeve-type, reducing or transition pattern. 

Include shear ring and corrosion-resistant-metal tension band and 
tightening mechanism on each end. 

d. End Connections: Same size as and compatible with pipes to be 
joined. 

e. Sleeve Materials: 

1) For Cast-Iron Soil Pipes: ASTM C 564, rubber. 
2) For Plastic Pipes: ASTM F 477, elastomeric seal or 

ASTM D 5926, PVC. 
3) For Dissimilar Pipes: ASTM D 5926, PVC or other material 

compatible with pipe materials being joined. 

3. Shielded, Nonpressure Transition Couplings: 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) Cascade Waterworks Mfg. Co. 
2) Mission Rubber Company, LLC; a division of MCP Industries. 

b. Standard: ASTM C 1460. 
c. Description: Elastomeric or rubber sleeve with full-length, corrosion-

resistant outer shield and corrosion-resistant-metal tension band and 
tightening mechanism on each end. 

d. End Connections: Same size as and compatible with pipes to be 
joined. 

4. Pressure Transition Couplings: 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) Apollo Valves; a part of Aalberts Integrated Piping Systems. 
2) Cascade Waterworks Mfg. Co. 
3) Dresser, Inc. 
4) EBAA Iron, Inc. 
5) Ford Meter Box Company, Inc. (The). 
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6) Jay R. Smith Mfg Co; a division of Morris Group International. 
7) JCM Industries, Inc. 
8) Romac Industries, Inc. 
9) Viking Johnson. 

b. Standard: AWWA C219. 
c. Description: Metal, sleeve-type same size as, with pressure rating at 

least equal to, and ends compatible with, pipes to be joined. 
d. Center-Sleeve Material: Manufacturer's standard. 
e. Gasket Material: Natural or synthetic rubber. 
f. Metal Component Finish: Corrosion-resistant coating or material. 

B. Dielectric Fittings: 

1. Dielectric Unions: 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) A.Y. McDonald Mfg. Co. 
2) Capitol Manufacturing Company. 
3) Central Plastics Company. 
4) HART Industrial Unions, LLC. 
5) Jomar Valve. 
6) Matco-Norca. 
7) WATTS. 
8) Wilkins. 
9) Zurn Industries, LLC. 

b. Description: 

1) Standard: ASSE 1079. 
2) Pressure Rating:  150 psig (1035 kPa). 
3) End Connections: Solder-joint copper alloy and threaded 

ferrous. 

2. Dielectric Flanges: 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) Capitol Manufacturing Company. 
2) Central Plastics Company. 
3) Matco-Norca. 
4) WATTS. 
5) Wilkins. 
6) Zurn Industries, LLC. 

b. Description: 

1) Standard: ASSE 1079. 
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2) Factory-fabricated, bolted, companion-flange assembly. 
3) Pressure Rating:  150 psig (1035 kPa). 
4) End Connections: Solder-joint copper alloy and threaded 

ferrous; threaded solder-joint copper alloy and threaded ferrous. 

3. Dielectric-Flange Insulating Kits: 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) Advance Products & Systems, Inc. 
2) Calpico, Inc. 
3) Central Plastics Company. 
4) Pipeline Seal and Insulator, Inc. 

b. Description: 

1) Nonconducting materials for field assembly of companion 
flanges. 

2) Pressure Rating: 150 psig (1035 kPa). 
3) Gasket: Neoprene or phenolic. 
4) Bolt Sleeves: Phenolic or polyethylene. 
5) Washers: Phenolic with steel backing washers. 

4. Dielectric Nipples: 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) Elster Perfection Corporation. 
2) Grinnell G-Fire by Johnson Controls Company. 
3) Josam Company. 
4) Matco-Norca. 
5) Precision Plumbing Products. 

b. Description: 

1) Standard: IAPMO PS 66. 
2) Electroplated steel nipple. 
3) Pressure Rating: 300 psig (2070 kPa) at 225 deg F (107 deg C). 
4) End Connections: Male threaded or grooved. 
5) Lining: Inert and noncorrosive, propylene. 
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PART 3 - EXECUTION 

3.1 EARTH MOVING 

A. Comply with requirements for excavating, trenching, and backfilling specified in 
Section 312000 "Earth Moving." 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and 
arrangement of piping systems. 

1. Indicated locations and arrangements were used to size pipe and calculate 
friction loss, expansion, pump sizing, and other design considerations. 

2. Install piping as indicated unless deviations to layout are approved on 
coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in 
equipment rooms and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service 
areas at right angles or parallel to building walls. Diagonal runs are prohibited 
unless specifically indicated otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Make changes in direction for soil and waste drainage and vent piping using 
appropriate branches, bends, and long-sweep bends. 

1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if 
change in direction of flow is from horizontal to vertical. 

2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are 
installed back to back or side by side with common drain pipe. 

a. Straight tees, elbows, and crosses may be used on vent lines. 
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3. Do not change direction of flow more than 90 degrees. 
4. Use proper size of standard increasers and reducers if pipes of different 

sizes are connected. 

a. Reducing size of waste piping in direction of flow is prohibited. 

K. Lay buried building waste piping beginning at low point of each system. 

1. Install true to grades and alignment indicated, with unbroken continuity of 
invert. Place hub ends of piping upstream. 

2. Install required gaskets according to manufacturer's written instructions for 
use of lubricants, cements, and other installation requirements. 

3. Maintain swab in piping and pull past each joint as completed. 

L. Install soil and waste and vent piping at the following minimum slopes unless 
otherwise indicated: 

1. Building Sanitary Waste: 2 percent downward in direction of flow for piping 
NPS 3 (DN 80) and smaller; 1 percent downward in direction of flow for 
piping NPS 4 (DN 100) and larger. 

2. Horizontal Sanitary Waste Piping: 2 percent downward in direction of flow. 
3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent 

stack. 

M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings 
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

N. Install aboveground copper tubing according to CDA's "Copper Tube Handbook." 

O. Install aboveground PVC piping according to ASTM D 2665. 

P. Install underground PVC piping according to ASTM D 2321. 

Q. Plumbing Specialties: 

1. Install cleanouts at grade and extend to where building sanitary drains 
connect to building sanitary sewers in sanitary waste gravity-flow piping. 
a. Comply with requirements for cleanouts specified in Section 221319 

"Sanitary Waste Piping Specialties." 

2. Install drains in sanitary waste gravity-flow piping. 

a. Comply with requirements for drains specified in Section 221319 
"Sanitary Waste Piping Specialties." 

R. Do not enclose, cover, or put piping into operation until it is inspected and 
approved by authorities having jurisdiction. 
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S. Install sleeves for piping penetrations of walls, ceilings, and floors. 

1. Comply with requirements for sleeves specified in Section 220517 "Sleeves 
and Sleeve Seals for Plumbing Piping." 

T. Install sleeve seals for piping penetrations of concrete walls and slabs. 

1. Comply with requirements for sleeve seals specified in Section 220517 
"Sleeves and Sleeve Seals for Plumbing Piping." 

U. Install escutcheons for piping penetrations of walls, ceilings, and floors. 

1. Comply with requirements for escutcheons specified in Section 220518 
"Escutcheons for Plumbing Piping." 

3.3 JOINT CONSTRUCTION 

A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's 
"Cast Iron Soil Pipe and Fittings Handbook" for compression joints. 

B. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's 
"Cast Iron Soil Pipe and Fittings Handbook" for lead-and-oakum calked joints. 

C. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron 
Soil Pipe and Fittings Handbook" for hubless-piping coupling joints. 

D. Threaded Joints: Thread pipe with tapered pipe threads according to 
ASME B1.20.1. 

1. Cut threads full and clean using sharp dies. 
2. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe 

fittings and valves as follows: 

a. Apply appropriate tape or thread compound to external pipe threads 
unless dry seal threading is specified. 

b. Damaged Threads: Do not use pipe or pipe fittings with threads that 
are corroded or damaged. 

c. Do not use pipe sections that have cracked or open welds. 

E. Join copper tube and fittings with soldered joints according to ASTM B 828. Use 
ASTM B 813, water-flushable, lead-free flux and ASTM B 32, lead-free-alloy 
solder. 

F. Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, 
and thickness. Install gasket concentrically positioned. Use suitable lubricants on 
bolt threads. Torque bolts in cross pattern. 
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G. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining 
surfaces. Join pipe and fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, 
and solvent cements. 

2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 
appendixes. 

3.4 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in ODs. 
2. In Waste Drainage Piping:  Shielded, nonpressure transition couplings. 

B. Dielectric Fittings: 

1. Install dielectric fittings in piping at connections of dissimilar metal piping 
and tubing. 

2. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric nipples. 
3. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric 

flanges. 
4. Dielectric Fittings for NPS 5 (DN 125) and Larger: Use dielectric flange kits. 

3.5 VALVE INSTALLATION 

A. Comply with requirements in Section 220523.12 "Ball Valves for Plumbing 
Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," 
Section 220523.14 "Check Valves for Plumbing Piping," and Section 220523.15 
"Gate Valves for Plumbing Piping" for general-duty valve installation 
requirements. 

B. Shutoff Valves: 
1. Install full-port ball valve for piping NPS 2 (DN 50) and smaller. 
2. Install gate valve for piping NPS 2-1/2 (DN 65) and larger. 

C. Check Valves: Install swing check valve, between pump and shutoff valve, on 
each sewage pump discharge. 

3.6 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for seismic-restraint devices specified in 
Section 220548 "Vibration and Seismic Controls for Plumbing Piping and 
Equipment." 
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B. Comply with requirements for pipe hanger and support devices and installation 
specified in Section 220529 "Hangers and Supports for Plumbing Piping and 
Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive 
environments. 

2. Install stainless-steel pipe hangers for horizontal piping in corrosive 
environments. 

3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive 
environments. 

4. Install stainless-steel pipe support clamps for vertical piping in corrosive 
environments. 

5. Vertical Piping: MSS Type 8 or Type 42, clamps. 
6. Install individual, straight, horizontal piping runs: 

a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis 
hangers. 

b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller 
hangers. 

c. Longer Than 100 Feet (30 m) if Indicated: MSS Type 49, spring 
cushion rolls. 

7. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS 
Type 44, pipe rolls. Support pipe rolls on trapeze. 

8. Base of Vertical Piping: MSS Type 52, spring hangers. 

C. Install hangers for cast-iron and copper soil piping, with maximum horizontal 
spacing and minimum rod diameters, to comply with MSS-58, locally enforced 
codes, and authorities having jurisdiction requirements, whichever are most 
stringent. 

D. Install hangers for PVC piping, with maximum horizontal spacing and minimum 
rod diameters, to comply with manufacturer's written instructions, locally enforced 
codes, and authorities having jurisdiction requirements, whichever are most 
stringent. 

E. Support horizontal piping and tubing within 12 inches (300 mm) of each 
fitting, valve, and coupling. 

F. Support vertical runs of cast iron and copper soil piping to comply with MSS-58, 
locally enforced codes, and authorities having jurisdiction requirements, 
whichever are most stringent. 

G. Support vertical runs of PVC piping to comply with manufacturer's written 
instructions, locally enforced codes, and authorities having jurisdiction 
requirements, whichever are most stringent. 
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3.7 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition 
fitting to join dissimilar piping materials. 

C. Connect waste and vent piping to the following: 

1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller 
than required by plumbing code. 

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in 
sizes indicated, but not smaller than required by authorities having 
jurisdiction. 

3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but 
not smaller than required by plumbing code. 

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts 
with cover flush with floor. 

5. Comply with requirements for cleanouts and drains specified in 
Section 221319 "Sanitary Waste Piping Specialties." 

6. Equipment: Connect waste piping as indicated. 

a. Provide shutoff valve if indicated and union for each connection. 
b. Use flanges instead of unions for connections NPS 2-1/2 (DN 65) and 

larger. 

D. Where installing piping adjacent to equipment, allow space for service and 
maintenance of equipment. 

E. Make connections according to the following unless otherwise indicated: 

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve 
and at final connection to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged 
valves and at final connection to each piece of equipment. 

3.8 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping. 

B. Comply with requirements for identification specified in Section 220553 
"Identification for Plumbing Piping and Equipment." 
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3.9 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before 
inspection must be made. Perform tests specified below in presence of 
authorities having jurisdiction. 

1. Roughing-in Inspection: Arrange for inspection of piping before concealing 
or closing-in after roughing-in and before setting fixtures. 

2. Final Inspection: Arrange for final inspection by authorities having 
jurisdiction to observe tests specified below and to ensure compliance with 
requirements. 

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or 
inspection, make required corrections and arrange for reinspection. 

C. Reports: Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

D. Test sanitary waste and vent piping according to procedures of authorities having 
jurisdiction or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that 
have been altered, extended, or repaired. 

a. If testing is performed in segments, submit separate report for each 
test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced 
waste and vent piping until it has been tested and approved. 

a. Expose work that was covered or concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except 
outside leaders on completion of roughing-in. 

a. Close openings in piping system and fill with water to point of overflow, 
but not less than 10-foot head of water (30 kPa). 

b. From 15 minutes before inspection starts to completion of inspection, 
water level must not drop. 

c. Inspect joints for leaks. 

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set 
and traps filled with water, test connections and prove they are gastight and 
watertight. 

a. Plug vent-stack openings on roof and building drains where they leave 
building. Introduce air into piping system equal to pressure of 1-inch 
wg (250 Pa). 
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b. Use U-tube or manometer inserted in trap of water closet to measure 
this pressure. 

c. Air pressure must remain constant without introducing additional air 
throughout period of inspection. 

d. Inspect plumbing fixture connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion 
thereof, until satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.10 CLEANING AND PROTECTION 

A. Clean interior of piping. Remove dirt and debris as work progresses. 

B. Protect sanitary waste and vent piping during remainder of construction period to 
avoid clogging with dirt and debris and to prevent damage from traffic and 
construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

D. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats 
of water-based latex paint. 

E. Repair damage to adjacent materials caused by waste and vent piping 
installation. 

3.11 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless 
otherwise indicated. 

B. Aboveground, soil and waste piping NPS 4 (DN 100) and smaller shall be any of 
the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Copper Type DWV tube, copper drainage fittings, and soldered joints. 
3. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
4. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition 

couplings. 

C. Aboveground, soil and waste piping NPS 5 (DN 125) and larger shall be any of 
the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
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3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition 
couplings. 

D. Aboveground, vent piping NPS 4 (DN 100) and smaller shall be any of the 
following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping 

couplings; and coupled joints. 
3. Copper Type DWV tube, copper drainage fittings, and soldered joints. 

a. Option for Vent Piping, NPS 2-1/2 and NPS 3-1/2 (DN 65 and DN 90): 
Hard copper tube, Type M (Type C); copper pressure fittings; and 
soldered joints. 

4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
5. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition 

couplings. 

E. Aboveground, vent piping NPS 5 (DN 125) and larger shall be any of the 
following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping 

couplings; and coupled joints. 
3. Galvanized-steel pipe, drainage fittings, and threaded joints. 
4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
5. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition 

couplings. 

F. Underground, soil, waste, and vent piping NPS 4 (DN 100) and smaller shall 
be any of the following: 

1. Service class, cast-iron soil piping; gaskets; and gasketed joints. 
2. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition 

couplings. 

G. Underground, soil and waste piping NPS 5 (DN 125) and larger shall be any of 
the following: 

1. Service class, cast-iron soil piping; gaskets; and gasketed joints. 
2. Solid-wall PVC pipe; PVC socket fittings; and solvent-cemented joints. 
3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition 

couplings. 

END OF SECTION 22 13 16 
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SECTION 22 13 19 - SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Cleanouts. 
2. Miscellaneous sanitary drainage piping specialties. 

B. Related Requirements: 

1. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashing 
assemblies. 

2. Section 077200 "Roof Accessories" for preformed flashings. 
3. Section 078413 "Penetration Firestopping" for through-penetration firestop 

assemblies. 
4. Section 221323 "Sanitary Waste Interceptors" for metal and concrete 

interceptors outside the building, grease interceptors, grease-removal 
devices, oil interceptors, and solids interceptors. 

1.3 DEFINITIONS 

A. ABS: Acrylonitrile butadiene styrene. 

B. PVC: Polyvinyl chloride. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 
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1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For sanitary waste piping specialties to include 
in emergency, operation, and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTIONS 

A. Sanitary waste piping specialties shall bear label, stamp, or other markings of 
specified testing agency. 

B. Comply with NSF 14 for plastic sanitary waste piping specialty components. 

2.2 CLEANOUTS 

A. Cast-Iron Exposed Cleanouts: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Jay R. Smith Mfg Co; a division of Morris Group International. 
b. Josam Company. 
c. MIFAB, Inc. 
d. Tyler Pipe; a subsidiary of McWane Inc. 
e. WATTS. 
f. Zurn Industries, LLC. 

2. Standard: ASME A112.36.2M. 
3. Size: Same as connected drainage piping 
4. Body Material: Hub-and-spigot, cast-iron soil pipe T-branch as required to 

match connected piping. 
5. Closure: Countersunk, plug. 
6. Closure Plug Size: Same as or not more than one size smaller than cleanout 

size. 

B. Cast-Iron Exposed Floor Cleanouts: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Jay R. Smith Mfg Co; a division of Morris Group International. 
b. Josam Company. 
c. MIFAB, Inc. 
d. Sioux Chief Manufacturing Company, Inc. 
e. WATTS. 
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f. Zurn Industries, LLC. 
2. Standard: ASME A112.36.2M. 
3. Size: Same as connected branch. 
4. Body or Ferrule: Cast iron. 

C. Cast-Iron Wall Cleanouts: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to the following: 

a. Jay R. Smith Mfg Co; a division of Morris Group International. 
b. Josam Company. 
c. MIFAB, Inc. 
d. WATTS. 
e. Zurn Industries, LLC. 

2. Standard: ASME A112.36.2M. Include wall access. 
3. Size: Same as connected drainage piping. 
4. Closure Plug: 

a. Drilled and threaded for cover attachment screw. 
b. Size: Same as or not more than one size smaller than cleanout size. 

5. Wall Access, Frame and Cover. 

2.3 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. Open Drains: 

1. Description: Shop or field fabricate from ASTM A74, Service Class, hub-
and-spigot, cast-iron soil-pipe fittings. Include P-trap, hub-and-spigot riser 
section; and where required, increaser fitting joined with ASTM C564 rubber 
gaskets. 

2. Size: Same as connected waste piping with increaser fitting of size 
indicated. 

B. Deep-Seal Traps: 

1. Description: Cast-iron or bronze casting, with inlet and outlet matching 
connected piping and cleanout trap-seal primer valve connection. 

2. Size: Same as connected waste piping. 

a. NPS 2 (DN 50): 4-inch- (100-mm-) minimum water seal. 
b. NPS 2-1/2 (DN 65) and Larger: 5-inch- (125-mm-) minimum water 

seal. 

C. Floor-Drain, Trap-Seal Primer Fittings: 
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1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and 
trap-seal primer valve connection. 

2. Size: Same as floor drain outlet with NPS 1/2 (DN 15) side inlet. 

D. Air-Gap Fittings: 

1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air 
gap between installed inlet and outlet piping. 

2. Body: Bronze or cast iron. 
3. Inlet: Opening in top of body. 
4. Outlet: Larger than inlet. 
5. Size: Same as connected waste piping and with inlet large enough for 

associated indirect waste piping. 

E. Sleeve Flashing Device <Insert drawing designation, if any>: 

1. Description: Manufactured, cast-iron fitting, with clamping device that forms 
sleeve for pipe floor penetrations of floor membrane. Include galvanized-
steel pipe extension in top of fitting that will extend 1 inch (25 mm) above 
finished floor and galvanized-steel pipe extension in bottom of fitting that 
will extend through floor slab. 

2. Size: As required for close fit to riser or stack piping. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install cleanouts in aboveground piping and building drain piping according to the 
following, unless otherwise indicated: 

1. Size same as drainage piping up to NPS 4 (DN 100). Use NPS 4 (DN 100) 
for larger drainage piping unless larger cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet (15 m) for piping NPS 4 (DN 100) 

and smaller and 100 feet (30 m) for larger piping. 
4. Locate at base of each vertical soil and waste stack. 

B. For floor cleanouts for piping below floors, install cleanout deck plates with top 
flush with finished floor. 

C. For cleanouts located in concealed piping, install cleanout wall access covers, of 
types indicated, with frame and cover flush with finished wall. 

D. Assemble open drain fittings and install with top of hub 1 inch (25 mm) above 
floor. 
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E. Install deep-seal traps on floor drains and other waste outlets, if indicated. 

F. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-
seal primer connection. 

1. Exception: Fitting may be omitted if trap has trap-seal primer connection. 
2. Size: Same as floor drain inlet. 

G. Install air-gap fittings on draining-type backflow preventers and on indirect-waste 
piping discharge into sanitary drainage system. 

H. Install sleeve and sleeve seals with each riser and stack passing through floors 
with waterproof membrane. 

I. Install wood-blocking reinforcement for wall-mounting-type specialties. 

J. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes 
unless trap is indicated. 

3.2 PIPING CONNECTIONS 

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" 
for piping installation requirements. Drawings indicate general arrangement of 
piping, fittings, and specialties. 

B. Install piping adjacent to equipment, to allow service and maintenance. 

3.3 LABELING AND IDENTIFYING 

A. Distinguish among multiple units, inform operator of operational requirements, 
indicate safety and emergency precautions, and warn of hazards and improper 
operations, in addition to identifying unit. 

1. Nameplates and signs are specified in Section 220553 "Identification for 
Plumbing Piping and Equipment." 

3.4 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt 
or debris and to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 22 13 19 
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SECTION 22 13 19.13 - SANITARY DRAINS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Floor drains. 
2. Channel drainage systems. 

1.3 DEFINITIONS 

A. ABS: Acrylonitrile-butadiene styrene. 

B. FRP: Fiberglass-reinforced plastic. 

C. HDPE: High-density polyethylene. 

D. PE: Polyethylene. 

E. PP: Polypropylene. 

F. PVC: Polyvinyl chloride. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 DRAIN ASSEMBLIES 

A. Sanitary drains shall bear label, stamp, or other markings of specified testing 
agency. 
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B. Comply with NSF 14 for plastic sanitary piping specialty components. 

2.2 FLOOR DRAINS 

A. Cast-Iron Floor Drains: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Commercial Enameling Company. 
b. Jay R. Smith Mfg Co; a division of Morris Group International. 
c. Josam Company. 
d. MIFAB, Inc. 
e. Prier Products, Inc. 
f. Sioux Chief Manufacturing Company, Inc. 
g. Wade; a subsidiary of McWane Inc. 
h. WATTS. 
i. Zurn Industries, LLC. 

2. Standard: ASME A112.6.3. 

2.3 CHANNEL DRAINAGE SYSTEMS 

A. FRP Channel Drainage Systems: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. ACO USA. 
b. Aquaduct, Inc. 
c. Jay R. Smith Mfg Co; a division of Morris Group International. 
d. Zurn Industries, LLC. 

2. Description: Modular system of channel sections, grates, and 
appurtenances; designed so grates fit into channel recesses without rocking 
or rattling. 

3. Channel Sections: Interlocking-joint, sloped-invert, FRP modular units, with 
end caps. Include flat, rounded, or inclined inside bottom, with outlets in 
number, sizes, and locations indicated. 

a. Dimensions: Include number of units required to form total lengths 
indicated. 

4. Grates: With slots or perforations and widths and thickness that fit recesses 
in channel sections. 

5. Covers: Solidductile iron, of width and thickness that fit recesses in channel 
sections, and of lengths indicated. 
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6. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless 
otherwise indicated. 

7. Channel-Section Joining and Fastening Materials: As recommended by 
system manufacturer. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install floor drains at low points of surface areas to be drained. Set grates of 
drains flush with finished floor, unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 
2. Set floor drains below elevation of surrounding finished floor to allow floor 

drainage. 
3. Set with grates depressed according to the following drainage area radii: 

a. Radius, 30 Inches (750 mm) or Less: Equivalent to 1 percent slope, 
but not less than 1/4-inch (6.35-mm) total depression. 

b. Radius, 30 to 60 Inches (750 to 1500 mm): Equivalent to 1 percent 
slope. 

c. Radius, 60 Inches (1500 mm) or Larger: Equivalent to 1 percent slope, 
but not greater than 1-inch (25-mm) total depression. 

4. Install floor-drain flashing collar or flange, so no leakage occurs between 
drain and adjoining flooring. 

a. Maintain integrity of waterproof membranes where penetrated. 

5. Install individual traps for floor drains connected to sanitary building drain, 
unless otherwise indicated. 

B. Install FRP channel drainage system components on support devices, so that top 
will be flush with adjacent surface. 

C. Install open drain fittings with top of hub 1 inch (25 mm) above floor. 

3.2 CONNECTIONS 

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" 
for piping installation requirements. Drawings indicate general arrangement of 
piping, fittings, and specialties. 

B. Comply with requirements in Section 221319 "Sanitary Waste Piping Specialties" 
for miscellaneous sanitary drainage piping specialties. 
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C. Comply with requirements in Section 221323 "Sanitary Waste Interceptors" for 
grease interceptors, grease-removal devices, oil interceptors, sand interceptors, 
and solid interceptors. 

D. Install piping adjacent to equipment to allow service and maintenance. 

3.3 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt 
or debris and to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 22 13 19.13 
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SECTION 22 13 23 - SANITARY WASTE INTERCEPTORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Oil interceptors. 
2. Precast-concrete manhole risers. 

1.3 DEFINITIONS 

A. FRP: Fiberglass-reinforced plastic. 

B. PP: Polypropylene. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of interceptor. Include materials of fabrication, 
dimensions, rated capacities, retention capacities, operating characteristics, size 
and location of each pipe connection, furnished specialties, and accessories. 

B. Shop Drawings: For each type and size of precast-concrete interceptor indicated. 

1. Include materials of construction, dimensions, rated capacities, retention 
capacities, location and size of each pipe connection, furnished specialties, 
and accessories. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Interceptors, drawn to scale, on which the following items 
are shown and coordinated with each other, using input from installers of the 
items involved: 

1. Piping connections. Include size, location, and elevation of each. 
2. Interface with underground structures and utility services. 
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1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For sanitary waste interceptors to include in 
emergency, operation, and maintenance manuals. 

1.7 FIELD CONDITIONS 

A. Interruption of Existing Sewer Services: Do not interrupt services to facilities 
occupied by Owner or others unless permitted under the following conditions and 
then only after arranging to provide temporary sewer services according to 
requirements indicated: 

1. Notify Owner no fewer than seven days in advance of proposed interruption 
of service. 

2. Do not proceed with interruption of sewer services without Owner's written 
permission. 

PART 2 - PRODUCTS 

2.1 OIL INTERCEPTORS 

A. Precast Concrete Oil Interceptors: Comply with ASTM C913. 

1. Include rubber-gasketed joints, vent connections, manholes, compartments 
or baffles, and piping or openings to retain grease and to permit wastewater 
flow. 

2. Structural Design Loads: 

a. Light-Traffic Load: Comply with ASTM C890, A-8. 
b. Medium-Traffic Load: Comply with ASTM C890, A-12. 
c. Heavy-Traffic Load: Comply with ASTM C890, A-16. 
d. Walkway Load: Comply with ASTM C890, A-03. 

3. Resilient Pipe Connectors: ASTM C923 (ASTM C923M), cast or fitted into 
interceptor walls, for each pipe connection. 

4. Steps:  ASTM A615/A615M, deformed, 1/2-inch (13-mm) steel reinforcing 
rods encased in ASTM D4101, PP <Insert material>, wide enough to allow 
worker to place both feet on one step and designed to prevent lateral 
slippage off step. Cast or anchor steps into sidewalls at 12- to 16-inch (300- 
to 400-mm) intervals. Omit steps if total depth from floor of interceptor to 
finished grade is less than 60 inches (1500 mm). 

5. Grade Rings: Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total 
thickness, to match diameter of manhole frame and cover. 
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6. Manhole Frames and Covers: Ferrous; 24-inch (610-mm) ID by 7- to 9-inch 
(175- to 225-mm) riser with 4-inch- (100-mm-) minimum-width flange and 
26-inch- (660-mm-) diameter cover. 
a. Gray Iron: ASTM A48/A48M, Class 35, unless otherwise indicated. 
b. Include indented top design with lettering cast into cover, using 

wording equivalent to " OIL INTERCEPTOR." 

2.2 PRECAST-CONCRETE MANHOLE RISERS 

A. Precast Concrete Manhole Risers: ASTM C478 (ASTM C478M), with rubber-
gasket joints. 

1. Structural Design Loads: 

a. Light-Traffic Load: Comply with ASTM C890, A-8. 
b. Medium-Traffic Load: Comply with ASTM C890, A-12. 
c. Heavy-Traffic Load: Comply with ASTM C890, A-16. 
d. Walkway Load: Comply with ASTM C890, A-03. 

2. Length: From top of underground concrete structure to grade. 
3. Riser Sections: 3-inch (75-mm) minimum thickness and 36-inch (915-mm) 

diameter. 
4. Top Section: Eccentric cone unless otherwise indicated. Include top of cone 

to match grade ring size. 
5. Gaskets: ASTM C443 (ASTM C443M), rubber. 
6. Steps:  ASTM A615/A615M, deformed, 1/2-inch (13-mm) steel reinforcing 

rods encased in ASTM D4101, PP, wide enough to allow worker to place 
both feet on one step and designed to prevent lateral slippage off step. Cast 
or anchor steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals. 

B. Grade Rings: Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total 
thickness, diameter matching manhole frame and cover, and height as required 
to adjust the manhole frame and cover to indicated elevation and slope. 

C. Manhole Frames and Covers: Ferrous; 24-inch (610-mm) ID by 7- to 9-inch (175- 
to 225-mm) riser with 4-inch- (100-mm-) minimum-width flange and 26-inch- 
(660-mm-) diameter cover. 
1. Gray Iron: ASTM A48/A48M, Class 35, unless otherwise indicated. 
2. Include indented top design with lettering cast into cover, using wording 

equivalent to the following: 
a. Oil Interceptors in Sanitary Sewerage System: " OIL INTERCEPTOR." 



New Bus Garage - Washington County Schools  C-S 1924 

SANITARY WASTE INTERCEPTORS 22 13 23 - 4 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Section 312000 "Earth 
Moving." 

3.2 INSTALLATION 

A. Equipment Mounting: 
1. Comply with requirements for equipment bases and foundations specified 

in Section 033000 "Cast-in-Place Concrete." 

B. Install precast concrete interceptors according to ASTM C891. 

C. Set interceptors level and plumb. 

D. Install manhole risers from top of underground concrete interceptors to manholes 
and gratings at finished grade. 

E. Set tops of manhole frames and covers flush with finished surface in pavements. 

1. Set tops 3 inches (75 mm) above finish surface elsewhere unless otherwise 
indicated. 

F. Set tops of grating frames and grates flush with finished surface. 

G. Install oil interceptors, including trapping, venting, and flow-control fitting, 
according to authorities having jurisdiction and with clear space for servicing. 

3.3 PIPING CONNECTIONS 

A. Piping installation requirements are specified in Section 221316 "Sanitary Waste 
and Vent Piping." Drawings indicate general arrangement of piping, fittings, and 
specialties. 

B. Make piping connections between interceptors and piping systems. 

3.4 IDENTIFICATION 

A. Identification materials and installation are specified in Section 312000 "Earth 
Moving." 

1. Arrange for installation of green warning tapes directly over piping and at 
outside edges of underground interceptors. 
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2. Use detectable warning tape piping and over edges of underground 
structures. 

3.5 PROTECTION 

A. Protect sanitary waste interceptors from damage during construction period. 

B. Repair damage to adjacent materials caused by sanitary waste interceptor 
installation. 

END OF SECTION 22 13 23 
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SECTION 22 13 43 - FACILITY PACKAGED SEWAGE PUMPING STATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes wet-well, packaged pumping stations with submersible 
grinder sewage pumps. 

1.3 PERFORMANCE REQUIREMENTS 

A. Pressure Rating of Sewage Pumps and Discharge Piping Components:  At least 
equal to sewage pump discharge pressure, but not less than 125 psig (860 kPa). 

B. Pressure Rating of Other Piping Components:  At least equal to system operating 
pressure. 

1.4 ACTION SUBMITTALS 

A. Product Data:  Include rated capacities, operating characteristics, furnished 
specialties, and accessories. 

B. Shop Drawings:  Show fabrication and installation details for each packaged 
sewage pumping station.  Detail equipment assemblies and indicate dimensions; 
shipping, installed, and operating weights; loads; required clearances; method of 
field assembly; components; electrical characteristics; and location and size of 
each field connection. 

1. Wiring Diagrams:  Power, signal, and control wiring. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For each type of sewage pump, signed by product 
manufacturer. 

B. Qualification Data:  For Installer. 
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C. Source quality-control test reports. 

D. Field quality-control test reports. 

E. Warranty:  Special warranty specified in this Section. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For equipment to include in emergency, 
operation, and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained 
and approved for installation of units required for this Project. 

B. Testing Agency Qualifications:  An independent agency, with the experience and 
capability to conduct the testing indicated, that is a nationally recognized testing 
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined 
in NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

D. Comply with HI 1.1-1.2, "Centrifugal Pumps for Nomenclature and Definitions"; 
HI 1.3, "Centrifugal Pumps for Design and Application"; and HI 1.4, "Centrifugal 
Pumps for Installation, Operation and Maintenance," for sewage pumps. 

E. Comply with UL 778, "Motor-Operated Water Pumps," for sewage pumps. 

1.8 PROJECT CONDITIONS 

A. Interruption of Existing Sanitary Sewer Service:  Do not interrupt sanitary sewer 
service to facilities occupied by Owner or others unless permitted under the 
following conditions and then only after arranging to provide temporary sanitary 
sewer service according to requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption 
of sanitary sewer service. 

2. Do not proceed with interruption of sanitary sewer service without Owner's 
written permission. 
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1.9 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into 
bases.  Concrete, reinforcement, and formwork requirements are specified. 

1.10 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees 
to repair or replace components of packaged sewage pumping stations that fail 
in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including shell. 
b. Faulty operation of sewage pumps, controls, or accessories. 
c. Deterioration of metals, metal finishes, and other materials beyond 

normal use. 

2. Warranty Period for Shells: 3 years from date of Substantial Completion. 
3. Warranty Period for Sewage Pumps and Controls: 3 years from date of 

Substantial Completion. 
4. Warranty Period for Accessories: 3 years from date of Substantial 

Completion. 

PART 2 - PRODUCTS 

2.1 WET-WELL, PACKAGED SEWAGE PUMPING STATIONS 

A. Wet-Well, Packaged Sewage Pumping Stations with Submersible Grinder 
Sewage Pumps: 
1. Manufacturers:  Subject to compliance with requirements, provide products 

by one of the following: 

a. Environment One Corporation. 
b. Gorman-Rupp Company (The). 
c. Pentair Pump Group; F. E. Myers. 
d. PumpTech, Inc. 
e. USEMCO. 
f. Weil 

2. Description:  Factory fabricated, assembled, and tested with wet well for 
sewage pumps and collection of sanitary sewage. 

a. Orientation:  Shell underground  with top flush with grade. 
b. Shell:  Factory fabricated from fiberglass. 
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c. Sewage Pumps:  Two submersible grinder-type sewage pumps, with 
guide rail, quick-disconnect system, controls, and piping.  Include 
stainless-steel grinder impeller and hermetically sealed motor with 
moisture-sensing probe, mechanical seals, and waterproof power 
cable. 

2.2 CONTROLS 

A. Control Sequence of Operation:  Cycle each sewage pump on and off 
automatically to maintain wet-well sewage level.  Automatic control operates both 
pumps in parallel if wet-well level rises above starting point of low-level pump, 
until shutoff level is reached.  Automatic alternator, with manual disconnect 
switch, changes sequence of lead-lag sewage pumps at completion of each 
pumping cycle. 

B. Float-Switch System:  Senses variations of sewage level in wet well.  Include high 
and low adjustments capable of operating on 6-inch (150-mm) minimum 
differential of liquid level. 

C. Motor Controllers:  Magnetic, full voltage, nonreversing.  Include undervoltage 
release, thermal-overload heaters in each phase, manual reset buttons, and 
hand-automatic selector switches.  Include circuit breakers to provide branch-
circuit protection for each controller. 

D. 120-V accessory controls with 15-A, single-phase circuit breakers or fuses for 
each item. 

E. Control Panel:  Enclosure complying with UL 508A and with UL 508A, 
Supplement SB with separate compartments and covers for controllers, circuit 
breakers, transformers, alternators, and single-phase controls.  Include 20-A 
duplex receptacle in NEMA WD 1, Configuration 5-20R mounted on exterior of 
control panel. 

1. Mounting:  Remote mounted inside building; see located on drawings. 
2. Enclosure:  NEMA 250, Type  4X. 

F. Install labels on panel face to identify switches and controls. 

G. Wiring:  Tin-copper wiring. 

2.3 ACCESSORIES 

A. High-Water Audio Alarm:  Horn for audio indication of station high-water level, 
energized by separate level-detecting device.  Include alarm silencer switch and 
relay in station. 
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2.4 MOTORS 

A. General requirements for motors are specified in Section 220513 "Common 
Motor Requirements for Plumbing Equipment." 

2.5 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 6/A 6M, W or HP shapes, or ASTM A 36/A 36M, plates 
or beams. 

B. Grout:  ASTM C 1107, Grade B, nonshrink cement grout. 

1. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 

C. Concrete:  Concrete is specified. 

2.6 PACKAGED SEWAGE PUMPING STATION FABRICATION 

A. Fabricate shell from fiberglass with structural-steel reinforcement. 

1. Attach structural-steel reinforcement to top and bottom heads. 
2. Fabricate shell with continuous joints to make watertight and gastight 

construction. 
3. Attach air vent to pump chamber. 
4. Ladder:  Fiberglass. 

B. Install sump, 18 inches (450 mm) in diameter by 10 inches (254 mm) deep in dry-
chamber floor.  Slope floor toward sump and fasten rubber mat to floor walkway 
with cement. 

C. Entrance Cover:  Waterproof and corrosion resistant, with lock.  Include way to 
open cover from inside tube if cover is locked. 

D. Factory fabricate piping between unit components. 

1. Use ductile-iron pipe and fittings. 
2. Use fittings for changes in direction and branch connections. 
3. Flanged and union joints may be used instead of joints specified. 
4. Use dielectric fittings for connections between ferrous- and copper-alloy 

piping. 

E. Piping Connections:  Unless otherwise indicated, make the following piping 
connections: 

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve 
and at final connection to each piece of equipment having NPS 2 (DN 50) 
or smaller threaded pipe connection. 
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2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged 
valves and at final connection to each piece of equipment having flanged 
pipe connection. 

F. Valves:  Ferrous alloy. 

1. Sewage Pump Piping:  Include gate valve on each pump inlet and gate and 
check valves on each discharge pipe. 

G. Wiring:  Tin-coated copper. 

2.7 SOURCE QUALITY CONTROL 

A. Test and inspect sewage pumps according to HI 1.6, "Centrifugal Pump Tests." 
Include test recordings that substantiate correct performance of pumps at design 
head, capacity, suction lift, speed, and horsepower. 

B. Test accessories and controls through complete cycle.  Include test recordings 
that substantiate correct performance. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting 
performance. 

B. Examine roughing-in of sewerage piping systems to verify actual locations of 
piping connections before packaged sewage pumping station installation. 

C. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 EARTHWORK 

A. Excavation, trenching, and backfilling are specified. 

3.3 INSTALLATION 

A. Install packaged sewage pumping station components where indicated, 
according to specific equipment and piping arrangement indicated. 
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B. Shell Base Supports:  Form from structural-steel beams, of number and lengths 
required to support bottom of shell and to anchor beams to concrete foundation. 

C. Grout under and around shell.  Ensure that there are no voids between foundation 
slab and underslab of pumping station. 

D. Fill voids between shell sidewalls, sleeves, and piping and make watertight seal 
with grout. 

3.4 CONNECTIONS 

A. Sanitary sewer piping installation requirements are specified in Section 221313 
"Facility Sanitary Sewers." Drawings indicate general arrangement of piping. 

B. Install piping adjacent to machine to allow service and maintenance. 

C. Ground equipment according to Section 260526 "Grounding and Bonding for 
Electrical Systems." 

D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." 

3.5 IDENTIFICATION 

A. Install identifying labels permanently attached to equipment. 

B. Install operating instruction signs permanently attached to equipment or on 
pumping station wall near equipment. 

C. Arrange for installing green detectable warning tape over outside edges of 
underground packaged sewage pumping stations.  Tape materials and their 
installation are specified. 

3.6 PAINTING 

A. Prepare and paint ferrous piping in wet wells, structural-steel supports, and 
anchor devices with coal-tar epoxy-polyamide paint according to SSPC-Paint 16. 

B. Paint field-welded areas to match factory coating. 
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3.7 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service 
representative to inspect, test, and adjust components, assemblies, and 
equipment installations, including connections..  Report results in writing. 

B. Tests and Inspections: 

1. After installing packaged sewage pumping stations and after electrical 
circuitry has been energized, test for compliance with requirements.  
Furnish water required for pump tests. 

2. Leak Test:  After installation, charge systems and test for leaks.  Repair 
leaks and retest until no leaks exist. 

3. Operational Test:  After electrical circuitry has been energized, start units to 
confirm proper motor rotation and unit operation. 

4. Test and adjust controls and safeties.  Replace damaged and 
malfunctioning controls and equipment. 

C. Remove and replace packaged sewage pumping stations that do not pass tests 
and inspections and retest as specified above. 

3.8 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's 
written instructions. 

2. Adjust pump, accessory, and control settings, and safety and alarm devices. 

3.9 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain packaged sewage pumping stations.  
Refer to Section 017900 "Demonstration and Training." 

END OF SECTION 22 13 43 
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SECTION 22 15 13 - GENERAL-SERVICE COMPRESSED-AIR PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes piping and related specialties for general-service 
compressed-air systems: 

1. Pipes, tubes, and fittings. 
2. Joining materials. 
3. Valves. 
4. Dielectric fittings. 
5. Flexible pipe connectors. 
6. Specialties. 
7. Quick couplings. 
8. Hose assemblies. 

B. Related Sections include the following: 

1. Section 221519 "General-Service Packaged Air Compressors and 
Receivers" for general-service air compressors and accessories. 

1.3 DEFINITIONS 

A. ABS: Acrylonitrile-butadiene-styrene plastic. 

B. CR: Chlorosulfonated polyethylene synthetic rubber. 

C. EPDM: Ethylene-propylene-diene terpolymer rubber. 

D. HDPE: High-density polyethylene plastic. 

E. NBR: Acrylonitrile-butadiene rubber. 

F. PE: Polyethylene plastic. 

G. PVC: Polyvinyl chloride plastic. 
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H. High-Pressure Compressed-Air Piping: System of compressed-air piping and 
specialties operating at pressures between 150 and 200 psig (1035 and 1380 
kPa). 

I. Low-Pressure Compressed-Air Piping: System of compressed-air piping and 
specialties operating at pressures of 150 psig (1035 kPa) or less. 

1.4 ACTION SUBMITTALS 

A. Product Data: For the following: 
1. Dielectric fittings. 
2. Flexible pipe connectors. 
3. Safety valves. 
4. Pressure regulators. Include rated capacities and operating characteristics. 
5. Automatic drain valves. 
6. Filters. Include rated capacities and operating characteristics. 
7. Lubricators. Include rated capacities and operating characteristics. 
8. Quick couplings. 
9. Hose assemblies. 

1.5 INFORMATIONAL SUBMITTALS 

A. Brazing and welding certificates. 

B. Qualification Data: For installers. 

C. Field quality-control test reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For general-service compressed-air piping 
specialties to include in emergency, operation, and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Extruded-Tee Outlet Procedure: Qualify operators according to training 
provided by T-DRILL Industries Inc., for making branch outlets. 

B. Brazing: Qualify processes and operators according to ASME Boiler and 
Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications," or to 
AWS B2.2, "Standard for Brazing Procedure and Performance Qualification." 
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C. Welding: Qualify processes and operators according to ASME Boiler and 
Pressure Vessel Code: Section IX. 

D. ASME Compliance: 

1. Comply with ASME B31.1, "Power Piping," for high-pressure compressed-
air piping. 

2. Comply with ASME B31.3, "Process Piping," for high- and low-pressure 
compressed-air piping. 

3. Comply with ASME B31.9, "Building Services Piping," for low-pressure 
compressed-air piping. 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Schedule 40, Steel Pipe: ASTM A 53/A 53M, Type E or S, Grade B, black or hot-
dip zinc coated with ends threaded according to ASME B1.20.1. 

1. Steel Nipples: ASTM A 733, made of ASTM A 53/A 53M or ASTM A 106, 
Schedule 40, galvanized seamless steel pipe. Include ends matching 
joining method. 

2. Malleable-Iron Fittings: ASME B16.3, Class 150 or 300, threaded. 
3. Malleable-Iron Unions: ASME B16.39, Class 150 or 300, threaded. 
4. Steel Flanges: ASME B16.5, Class 150 or 300, carbon steel, threaded. 
5. Wrought-Steel Butt-Welding Fittings: ASME B16.9, Schedule 40. 
6. Steel Flanges: ASME B16.5, Class 150 or 300, carbon steel. 
7. Couplings: AWWA C606 or UL 213, for steel-pipe dimensions and rated for 

300-psig (2070-kPa) minimum working pressure. Include ferrous housing 
sections, gasket suitable for compressed air, and bolts and nuts. Provide 
EDPM gaskets for oil-free compressed air. Provide NBR gaskets if 
compressed air contains oil or oil vapor. 

B. Copper Tube: ASTM B 88, Type K or L (ASTM B 88M, Type A or B) seamless, 
drawn-temper, water tube. 

1. Wrought-Copper Fittings: ASME B16.22, solder-joint pressure type or 
MSS SP-73, wrought copper with dimensions for brazed joints. 

2. Cast-Copper-Alloy Flanges: ASME B16.24, Class 150 or 300. 
3. Copper Unions: ASME B16.22 or MSS SP-123. 

4. Extruded-Tee Outlets: Procedure for making branch outlets in copper tube 
according to ASTM F 2014. 
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a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) T-DRILL Industries Inc. 

C. Transition Couplings for Metal Piping: Metal coupling or other manufactured 
fitting same size as, with pressure rating at least equal to and ends compatible 
with, piping to be joined. 

2.2 JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: Suitable for compressed-air piping system 
contents. 

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch (3.2-mm) maximum 
thickness unless thickness or specific material is indicated. 

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze 
flanges. 

b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel 
flanges. 

B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated. 

C. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux 
according to ASTM B 813. 

D. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys 
for general-duty brazing, unless otherwise indicated. 

E. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials 
appropriate for wall thickness and chemical analysis of steel pipe being welded. 

2.3 VALVES 

A. Metal Ball, Butterfly, Check, and Gate Valves: Comply with requirements in 
Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 
"Butterfly Valves for Plumbing Piping," Section 220523.14 "Check Valves for 
Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing Piping." 

2.4 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with 
separating nonconductive insulating material. Include end connections 
compatible with pipes to be joined. 
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B. Dielectric Unions: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. A.Y. McDonald Mfg. Co. 
b. Capitol Manufacturing Company. 
c. Central Plastics Company. 
d. HART Industrial Unions, LLC. 
e. Jomar Valve. 
f. Matco-Norca. 
g. Viega LLC. 
h. WATTS. 
i. Wilkins. 

2. Description: 

a. Standard: ASSE 1079. 
b. Pressure Rating:  150 psig (1035 kPa). 
c. End Connections: Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. Matco-Norca. 
d. Viega LLC. 
e. WATTS. 
f. Wilkins. 

2. Description: 

a. Standard: ASSE 1079. 
b. Factory-fabricated, bolted, companion-flange assembly. 
c. Pressure Rating:  150 psig (1035 kPa). 
d. End Connections: Solder-joint copper alloy and threaded ferrous; 

threaded solder-joint copper alloy and threaded ferrous. 

D. Dielectric-Flange Insulating Kits: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
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d. Pipeline Seal and Insulator, Inc. 
2. Description: 

a. Nonconducting materials for field assembly of companion flanges. 
b. Pressure Rating: 150 psig (1035 kPa). 
c. Gasket: Neoprene or phenolic. 
d. Bolt Sleeves: Phenolic or polyethylene. 
e. Washers: Phenolic with steel backing washers. 

2.5 FLEXIBLE PIPE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Flex-Hose Co., Inc. 
2. Flexicraft Industries. 
3. Hyspan Precision Products, Inc. 
4. Mercer Rubber Co. 
5. Metraflex Company (The). 
6. Proco Products, Inc. 
7. Unaflex. 
8. Universal Metal Hose. 

B. Bronze-Hose Flexible Pipe Connectors: Corrugated-bronze tubing with bronze 
wire-braid covering and ends brazed to inner tubing. 

1. Working-Pressure Rating: 200 psig (1380 kPa) minimum. 
2. End Connections, NPS 2 (DN 50) and Smaller: Threaded copper pipe or 

plain-end copper tube. 
3. End Connections, NPS 2-1/2 (DN 65) and Larger: Flanged copper alloy. 

C. Stainless-Steel-Hose Flexible Pipe Connectors: Corrugated-stainless-steel 
tubing with stainless-steel wire-braid covering and ends welded to inner tubing. 

1. Working-Pressure Rating: 200 psig (1380 kPa) minimum. 
2. End Connections, NPS 2 (DN 50) and Smaller: Threaded steel pipe nipple. 
3. End Connections, NPS 2-1/2 (DN 65) and Larger: Flanged steel nipple. 

2.6 SPECIALTIES 

A. Safety Valves: ASME Boiler and Pressure Vessel Code: Section VIII, "Pressure 
Vessels," construction; National Board certified, labeled, and factory sealed; 
constructed of bronze body with poppet-type safety valve for compressed-air 
service. 
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1. Pressure Settings: Higher than discharge pressure and same or lower than 
receiver pressure rating. 

B. Air-Main Pressure Regulators: Bronze body, direct acting, spring-loaded manual 
pressure-setting adjustment, and rated for 250-psig (1725-kPa) inlet pressure, 
unless otherwise indicated. 

1. Type: Pilot operated. 

C. Air-Line Pressure Regulators:  Diaphragm or pilot operated, bronze body, direct 
acting, spring-loaded manual pressure-setting adjustment, and rated for 200-psig 
(1380-kPa) minimum inlet pressure, unless otherwise indicated. 

D. Automatic Drain Valves: Stainless-steel body and internal parts, rated for 200-
psig (1380-kPa) minimum working pressure, capable of automatic discharge of 
collected condensate. Include mounting bracket if wall mounting is indicated. 

E. Coalescing Filters: Coalescing type with activated carbon capable of removing 
water and oil aerosols; with color-change dye to indicate when carbon is 
saturated and warning light to indicate when selected maximum pressure drop 
has been exceeded. Include mounting bracket if wall mounting is indicated. 

F. Mechanical Filters: Two-stage, mechanical-separation-type, air-line filters. Equip 
with deflector plates, resin-impregnated-ribbon-type filters with edge filtration, 
and drain cock. Include mounting bracket if wall mounting is indicated. 

G. Air-Line Lubricators: With drip chamber and sight dome for observing oil drop 
entering air stream; with oil-feed adjustment screw and quick-release collar for 
easy bowl removal. Include mounting bracket if wall mounting is indicated. 

1. Provide with automatic feed device for supplying oil to lubricator. 

2.7 QUICK COUPLINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Aeroquip Performance Products; Eaton, Hydraulics Sector. 
2. Bowes Manufacturing Inc. 
3. Foster Manufacturing, Inc. 
4. Milton Industries, Inc. 
5. Parker Hannifin Corp. 
6. Rectus Corp. 
7. Schrader-Bridgeport/Standard Thomson. 
8. TOMCO Products Inc. 
9. Tuthill Corporation. 
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B. General Requirements for Quick Couplings: Assembly with locking-mechanism 
feature for quick connection and disconnection of compressed-air hose. 

C. Automatic-Shutoff Quick Couplings: Straight-through brass body with O-ring or 
gasket seal and stainless-steel or nickel-plated-steel operating parts. 

1. Socket End: With one-way valve and threaded inlet for connection to piping 
or threaded hose fitting. 

2. Plug End: Flow-sensor-bleeder, check-valve type with barbed outlet for 
attaching hose. 

2.8 HOSE ASSEMBLIES 

A. Description: Compatible hose, clamps, couplings, and splicers suitable for 
compressed-air service, of nominal diameter indicated, and rated for 300-psig 
(2070-kPa) minimum working pressure, unless otherwise indicated. 

1. Hose: Reinforced double-wire-braid, CR-covered hose for compressed-air 
service. 

2. Hose Clamps: Stainless-steel clamps or bands. 
3. Hose Couplings: Two-piece, straight-through, threaded brass or stainless-

steel O-ring or gasket-seal swivel coupling with barbed ends for connecting 
two sections of hose. 

4. Hose Splicers: One-piece, straight-through brass or stainless-steel fitting 
with barbed ends for connecting two sections of hose. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Compressed-Air Piping between Air Compressors and Receivers: Use one of the 
following piping materials for each size range: 

1. NPS 2 (DN 50) and Smaller: Schedule 40, black-steel pipe; threaded, 
malleable-iron fittings; and threaded joints. 

2. NPS 2 (DN 50) and Smaller: Schedule 40, black-steel pipe; wrought-steel 
fittings; and welded joints. 

3. NPS 2 (DN 50) and Smaller: Type K or L (Type A or B), copper tube; 
wrought-copper fittings; and brazed joints. 

4. NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Schedule 40, black-steel pipe; 
threaded, malleable-iron fittings; and threaded joints. 

5. NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Schedule 40, black-steel pipe; 
wrought-steel fittings; and welded joints. 

6. NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Type K or L (Type A or B), copper 
tube; wrought-copper fittings; and brazed joints. 
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7. NPS 5 (DN 125) and Larger: Schedule 40, black-steel pipe; threaded, 
malleable-iron fittings; and threaded joints. 

8. NPS 5 (DN 125) and Larger: Schedule 40, black-steel pipe; wrought-steel 
fittings; and welded joints. 

B. Low-Pressure Compressed-Air Distribution Piping: Use one of the following 
piping materials for each size range: 

1. NPS 2 (DN 50) and Smaller: Schedule 40, black-steel pipe; threaded, 
malleable-iron fittings; and threaded joints. 

2. NPS 2 (DN 50) and Smaller: Type K or L (Type A or B), copper tube; 
wrought-copper fittings; and brazed joints. 

3. NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Schedule 40, black-steel pipe; 
threaded, malleable-iron fittings; and threaded joints. 

4. [NPS 2-1/2 to NPS 4 (DN 65 to DN 100)]: Type K or L (Type A or B), copper 
tube; wrought-copper fittings; and brazed joints. 

5. NPS 5 and NPS 6 (DN 125 and DN 150): Schedule 40, black-steel pipe; 
threaded, malleable-iron fittings; and threaded joints. 

C. High-Pressure Compressed-Air Distribution Piping: Use one of the following 
piping materials for each size range: 

1. NPS 2 (DN 50) and Smaller: Schedule 40, black-steel pipe; threaded, 
malleable-iron fittings; and threaded joints. 

2. NPS 2 (DN 50) and Smaller: Schedule 40, black-steel pipe; wrought-steel 
fittings; and welded joints. 

3. NPS 2 (DN 50) and Smaller: Type K or L (Type A or B), copper tube; 
wrought-copper fittings; and brazed joints. 

4. NPS 2-1/2 to NPS 6 (DN 65 to DN 150): Schedule 40, black-steel pipe; 
threaded, malleable-iron fittings; and threaded joints. 

5. NPS 2-1/2 to NPS 6 (DN 65 to DN 150): Schedule 40, black-steel pipe; 
wrought-steel fittings; and welded joints. 

6. NPS 2-1/2 to NPS 6 (DN 65 to DN 150): Type K or L (Type A or B), copper 
tube; wrought-copper fittings; and brazed joints. 

7. NPS 8 (DN 200) and Larger: Schedule 40, black-steel pipe; wrought-steel 
fittings; and welded joints. 

D. Drain Piping: Use the following piping materials: 

1. NPS 2 (DN 50) and Smaller: Type M (Type C) copper tube; wrought-copper 
fittings; and brazed or soldered joints. 

3.2 VALVE APPLICATIONS 

A. Metal General-Duty Valves: Comply with requirements and use valve types 
specified in "Valve Applications" Articles in Section 220523.12 "Ball Valves for 
Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," 
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Section 220523.14 "Check Valves for Plumbing Piping," and Section 220523.15 
"Gate Valves for Plumbing Piping," according to the following: 

1. Low-Pressure Compressed Air: Valve types specified for low-pressure 
compressed air. 

2. High-Pressure Compressed Air: Valve types specified for medium-pressure 
compressed air. 

3. Equipment Isolation NPS 2 (DN 50) and Smaller: Safety-exhaust, copper-
alloy ball valve with exhaust vent and pressure rating at least as great as 
piping system operating pressure. 

3.3 PIPING INSTALLATION, GENERAL 

A. Drawing plans, schematics, and diagrams indicate general location and 
arrangement of compressed-air piping. Indicated locations and arrangements 
were used to size pipe and calculate friction loss, expansion, air-compressor 
sizing, and other design considerations. Install piping as indicated unless 
deviations to layout are approved on Coordination Drawings. 

B. Install piping concealed from view and protected from physical contact by building 
occupants, unless otherwise indicated and except in equipment rooms and 
service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service 
areas at right angles or parallel to building walls. Diagonal runs are prohibited, 
unless otherwise indicated. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal and to coordinate with other services occupying that space. 

E. Install piping adjacent to equipment and machines to allow service and 
maintenance. 

F. Install air and drain piping with 1 percent slope downward in direction of flow. 

G. Install nipples, flanges, unions, transition and special fittings, and valves with 
pressure ratings same as or higher than system pressure rating, unless otherwise 
indicated. 

H. Equipment and Specialty Flanged Connections: 

1. Use steel companion flange with gasket for connection to steel pipe. 
2. Use cast-copper-alloy companion flange with gasket and brazed joint for 

connection to copper tube. Do not use soldered joints for connection to air 
compressors or to equipment or machines producing shock or vibration. 
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I. Flanged joints may be used instead of specified joint for any piping or tubing 
system. 

J. Extended-tee outlets with brazed branch connection may be used for copper 
tubing, within extruded-tee connection diameter to run tube diameter ratio for tube 
type, according to Extruded Tee Connections Sizes and Wall Thickness for 
Copper Tube (Inches) Table in ASTM F 2014. 

K. Install eccentric reducers where compressed-air piping is reduced in direction of 
flow, with bottoms of both pipes and reducer fitting flush. 

L. Install branch connections to compressed-air mains from top of main. Provide 
drain leg and drain trap at end of each main and branch and at low points. 

M. Install thermometer and pressure gage on discharge piping from each air 
compressor and on each receiver. Comply with requirements in Section 220519 
"Meters and Gages for Plumbing Piping." 

N. Install piping to permit valve servicing. 

O. Install piping free of sags and bends. 

P. Install fittings for changes in direction and branch connections. 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals 
for Plumbing Piping." 

R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply 
with requirements for sleeve seals specified in Section 220517 "Sleeves and 
Sleeve Seals for Plumbing Piping." 

S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply 
with requirements for escutcheons specified in Section 220518 "Escutcheons for 
Plumbing Piping." 

3.4 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings 
before assembly. 

C. Threaded Joints: Thread pipe with tapered pipe threads according to 
ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe 
ends to remove burrs and restore full ID. Join pipe fittings and valves as follows: 
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1. Apply appropriate tape or thread compound to external pipe threads unless 
dry seal threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are 
corroded or damaged. Do not use pipe sections that have cracked or open 
welds. 

D. Welded Joints for Steel Piping: Join according to AWS D10.12/D10.12M. 

E. Brazed Joints for Copper Tubing: Join according to AWS's "Brazing Handbook," 
"Pipe and Tube" Chapter. 

F. Extruded-Tee Outlets for Copper Tubing: Form branches according to 
ASTM F 2014, with tools recommended by procedure manufacturer, and using 
operators qualified according to Part 1 "Quality Assurance" Article. 

G. Flanged Joints: Use asbestos-free, nonmetallic gasket suitable for compressed 
air. Join flanges with gasket and bolts according to ASME B31.9 for bolting 
procedure. 

H. Dissimilar Metal Piping Material Joints: Use dielectric fittings. 

3.5 VALVE INSTALLATION 

A. General-Duty Valves: Comply with requirements in Section 220523.12 "Ball 
Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing 
Piping," Section 220523.14 "Check Valves for Plumbing Piping," and 
Section 220523.15 "Gate Valves for Plumbing Piping." 

B. Install shutoff valves and unions or flanged joints at compressed-air piping to air 
compressors. 

C. Install shutoff valve at inlet to each automatic drain valve, filter, lubricator, and 
pressure regulator. 

D. Install check valves to maintain correct direction of compressed-air flow to and 
from compressed-air piping specialties and equipment. 

3.6 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and 
tubing. 

B. NPS 2 (DN 50) and Smaller: Use dielectric unions. 

C. NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric flanges. 

D. NPS 5 (DN 125)and Larger: Use dielectric flange kits. 
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3.7 FLEXIBLE PIPE CONNECTOR INSTALLATION 

A. Install flexible pipe connectors in discharge piping and in inlet air piping from 
remote air-inlet filter of each air compressor. 

B. Install bronze-hose flexible pipe connectors in copper compressed-air tubing. 

C. Install stainless-steel-hose flexible pipe connectors in steel compressed-air 
piping. 

3.8 SPECIALTY INSTALLATION 

A. Install safety valves on receivers in quantity and size to relieve at least the 
capacity of connected air compressors. 

B. Install air-main pressure regulators in compressed-air piping at or near air 
compressors. 

C. Install air-line pressure regulators in branch piping to equipment and tools. 

D. Install automatic drain valves on aftercoolers, receivers, and dryers. Discharge 
condensate onto nearest floor drain. 

E. Install coalescing filters in compressed-air piping at or near air compressors and 
upstream from mechanical filters. Mount on wall at locations indicated. 

F. Install mechanical filters in compressed-air piping at or near air compressors and 
downstream from coalescing filters. Mount on wall at locations indicated. 

G. Install air-line lubricators in branch piping to machine tools. Mount on wall at 
locations indicated. 

H. Install quick couplings at piping terminals for hose connections. 

I. Install hose assemblies at hose connections. 

3.9 CONNECTIONS 

A. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and 
at final connection to each piece of equipment and machine. 

B. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves 
and at final connection to each piece of equipment and machine. 
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3.10 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements in Section 220548 "Vibration and Seismic Controls for 
Plumbing Piping and Equipment" for seismic-restraint devices. 

B. Comply with requirements in Section 220529 "Hangers and Supports for 
Plumbing Piping and Equipment" for pipe hanger and support devices. 

C. Vertical Piping: MSS Type 8 or 42, clamps. 

D. Individual, Straight, Horizontal Piping Runs: 

1. 100 Feet (30 m) or Less: MSS Type 1, adjustable, steel clevis hangers. 
2. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers. 

E. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS 
Type 44, pipe rolls. Support pipe rolls on trapeze. 

F. Base of Vertical Piping: MSS Type 52, spring hangers. 

G. Support horizontal piping within [12 inches (300 mm)] <Insert dimension> of 
each fitting and coupling. 

H. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch (10-
mm) minimum rods. 

I. Install hangers for Schedule 40, steel piping with the following maximum 
horizontal spacing and minimum rod diameters: 

1. NPS 1/4 to NPS 1/2 (DN 8 to DN 15): 96 inches (2400 mm) with 3/8-inch 
(10-mm) rod. 

2. NPS 3/4 to NPS 1-1/4 (DN 20 to DN 32): 84 inches (2100 mm) with 3/8-inch 
(10-mm) rod. 

3. NPS 1-1/2 (DN 40): 12 feet (3.7 m) with 3/8-inch (10-mm) rod. 
4. NPS 2 (DN 50): 13 feet (4 m) with 3/8-inch (10-mm) rod. 
5. NPS 2-1/2 (DN 65): 14 feet (4.3 m) with 1/2-inch (13-mm) rod. 
6. NPS 3 (DN 80): 15 feet (4.6 m) with 1/2-inch (13-mm) rod. 
7. NPS 3-1/2 (DN 90): 16 feet (4.9 m) with 1/2-inch (13-mm) rod. 
8. NPS 4 (DN 100): 17 feet (5.2 m) with 5/8-inch (16-mm) rod. 
9. NPS 5 (DN 125): 19 feet (5.8 m) with 5/8-inch (16-mm) rod. 
10. NPS 6 (DN 150): 21 feet (6.4 m) with 3/4-inch (19-mm) rod. 
11. NPS 8 (DN 200): 24 feet (7.3 m) with 3/4-inch (19-mm) rod. 
12. NPS 10 (DN 250): 26 feet (7.9 m) with 7/8-inch (22-mm) rod. 
13. NPS 12 (DN 300): 30 feet (9.1 m) with 7/8-inch (22-mm) rod. 

J. Install supports for vertical, Schedule 40, steel piping every 15 feet (4.6 m). 
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K. Install hangers for copper tubing with the following maximum horizontal spacing 
and minimum rod diameters: 

1. NPS 1/4 (DN 8): 60 inches (1500 mm) with 3/8-inch (10-mm) rod. 
2. NPS 3/8 and NPS 1/2 (DN 10 and DN 15): 72 inches (1800 mm) with 3/8-

inch (10-mm) rod. 
3. NPS 3/4 (DN 20): 84 inches (2100 mm) with 3/8-inch (10-mm) rod. 
4. NPS 1 (DN 25): 96 inches (2400 mm) with 3/8-inch (10-mm) rod. 
5. NPS 1-1/4 (DN 32): 108 inches (2700 mm) with 3/8-inch (10-mm) rod. 
6. NPS 1-1/2 (DN 40): 10 feet (3 m) with 3/8-inch (10-mm) rod. 
7. NPS 2 (DN 50): 11 feet (3.4 m) with 3/8-inch (10-mm) rod. 
8. NPS 2-1/2 (DN 65): 13 feet (4 m) with 1/2-inch (13-mm) rod. 
9. NPS 3 (DN 80): 14 feet (4.3 m) with 1/2-inch (13-mm) rod. 
10. NPS 3-1/2 (DN 90): 15 feet (4.6 m) with 1/2-inch (13-mm) rod. 
11. NPS 4 (DN 100): 16 feet (4.9 m) with 1/2-inch (13-mm) rod. 
12. NPS 5 (DN 125): 18 feet (5.5 m) with 1/2-inch (13-mm) rod. 
13. NPS 6 (DN 150): 20 feet (6 m) with 5/8-inch (16-mm) rod. 
14. NPS 8 (DN 200): 23 feet (7 m) with 3/4-inch (19-mm) rod. 

L. Install supports for vertical copper tubing every 10 feet (3 m). 

3.11 LABELING AND IDENTIFICATION 

A. Install identifying labels and devices for general-service compressed-air piping, 
valves, and specialties. Comply with requirements in Section 220553 
"Identification for Plumbing Piping and Equipment." 

3.12 FIELD QUALITY CONTROL 

A. Perform field tests and inspections. 

B. Tests and Inspections: 

1. Piping Leak Tests for Metal Compressed-Air Piping: Test new and modified 
parts of existing piping. Cap and fill general-service compressed-air piping 
with oil-free dry air or gaseous nitrogen to pressure of 50 psig (345 kPa) 
above system operating pressure, but not less than 150 psig (1035 kPa). 
Isolate test source and let stand for four hours to equalize temperature. 
Refill system, if required, to test pressure; hold for two hours with no drop 
in pressure. 

2. Repair leaks and retest until no leaks exist. 
3. Inspect filters, lubricators, and pressure regulators for proper operation. 

C. Prepare test reports. 
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END OF SECTION 22 15 13 
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SECTION 22 15 19 - GENERAL-SERVICE PACKAGED AIR COMPRESSORS AND 
RECEIVERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Accessories and installation requirements for owner furnished Champion 
Advantage Series Model VR7F-8 two-stage air compressor. 

2. Inlet-air filters. 
3. Air-cooled, compressed-air aftercoolers. 
4. Refrigerant compressed-air dryers. 

1.3 DEFINITIONS 

A. Actual Air:  Air delivered from air compressors.  Flow rate is delivered 
compressed air measured in acfm (actual L/s). 

B. Standard Air:  Free air at 68 deg F (20 deg C) and 1 atmosphere (29.92 in. Hg) 
before compression or expansion and measured in scfm (standard L/s). 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include rated capacities, operating characteristics, electrical characteristics, 
and furnished specialties and accessories. 

B. Shop Drawings: 

1. Include diagrams for power, signal, and control wiring. 

C. Delegated-Design Submittal:  For compressed-air equipment mounting. 

1. Detail fabrication and assembly of supports. 
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2. Include design calculations for selecting vibration isolators and for 
designing vibration isolation bases. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For compressed-air equipment to include in 
emergency, operation, and maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Air-Compressor, Inlet-Air-Filter Elements:  Equal to 10% percent of amount 
installed, but no fewer than 5 units. 

2. Belts:  [One] [Two] <Insert number> for each belt-driven compressor. 

1.7 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment 
provided. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. ASME Compliance:  Fabricate and label receivers to comply with ASME Boiler 
and Pressure Vessel Code. 

2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Engage a qualified professional engineer, as defined in 
Section 014000 "Quality Requirements," to design compressed-air equipment 
mounting. 
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2.3 INLET-AIR FILTERS 

A. Description:  Combination inlet-air filter-silencer, suitable for remote installation, 
for each air compressor. 

1. Construction:  Weatherproof housing for replaceable, dry-type filter 
element, with silencer tubes or other method of sound reduction. 

2. Capacity:  Match capacity of air compressor, with filter having collection 
efficiency of 99 percent retention of particles larger than 10 micrometers. 

2.4 AIR-COOLED, COMPRESSED-AIR AFTERCOOLERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

1. Air/Tak, Inc. 
2. FS-Curtis Air Compressors. 
3. Gardner Denver, Inc. 
4. Ingersoll-Rand Company; Compressed Air Solutions. 
5. McIntire Company; Arrow Dryers. 
6. Pneumatech. 
7. Saylor-Beall Manufacturing Company. 
8. SPX Hankison. 
9. Van Air Systems. 
10. ZEKS Compressed Air Solutions. 

B. Description:  Electric-motor-driven, fan-operation, finned-tube unit; rated at 250 
psig (1725 kPa) and leak tested at 350-psig (2415-kPa) minimum air pressure; in 
capacities indicated.  Size units to cool compressed air in compressor-rated 
capacities to 10 deg F (6 deg C) above summertime maximum ambient 
temperature.  Include moisture separator and automatic drain. 

2.5 REFRIGERANT COMPRESSED-AIR DRYERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

1. Air/Tak, Inc. 
2. Atlas Copco Compressors LLC. 
3. Donaldson Company, Inc.; Compressed Air & Gas. 
4. FS-Curtis Air Compressors. 
5. Ingersoll-Rand Company; Compressed Air Solutions. 
6. Kaeser Compressors, Inc. 
7. McIntire Company; Arrow Dryers. 
8. Numatics, Incorporated. 
9. Pioneer Air Systems, Inc. 
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10. Pneumatech Inc. 
11. SPX Air Treatment. 
12. Van Air Systems, Inc. 
13. Wilkerson Operations; Pneumatic Division. 
14. Zeks Compressed Air Solutions. 

B. Description:  Noncycling, air-cooled, electric-motor-driven unit with steel 
enclosure and capability to deliver 35 deg F (2 deg C), 100-psig (690-kPa) air at 
dew point.  Include automatic ejection of condensate from airstream, step-down 
transformers, disconnect switches, inlet and outlet pressure gages, 
thermometers, automatic controls, and filters. 

PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION 

A. Equipment Mounting:  Install air compressors, aftercoolers, and air dryers on 
concrete bases using elastomeric mounts.  Comply with requirements in 
Section 033000 "Cast-in-Place Concrete." Comply with requirements for 
vibration isolation devices specified in Section 220548 "Vibration and Seismic 
Controls for Plumbing Piping and Equipment." 
1. Install dowel rods to connect concrete base to concrete floor.  Unless 

otherwise indicated, install dowel rods on 18-inch (450-mm) centers around 
the full perimeter of concrete base. 

2. For supported equipment, install epoxy-coated anchor bolts that extend 
through concrete base and anchor into structural concrete floor. 

3. Place and secure anchorage devices.  Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

4. Install anchor bolts to elevations required for proper attachment to 
supported equipment. 

B. Install compressed-air equipment anchored to substrate. 

C. Arrange equipment so controls and devices are accessible for servicing. 

D. Maintain manufacturer's recommended clearances for service and maintenance. 

E. Install the following devices on compressed-air equipment: 

1. Thermometer, Pressure Gage, and Safety Valve:  Install on each 
compressed-air receiver. 

2. Pressure Regulators:  Install downstream from air compressors and dryers. 
3. Automatic Drain Valves:  Install on aftercoolers, receivers, and dryers.  

Discharge condensate over nearest floor drain. 
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3.2 CONNECTIONS 

A. Comply with requirements for piping specified in Section 221513 "General-
Service Compressed-Air Piping." Drawings indicate general arrangement of 
piping, fittings, and specialties. 

B. Where installing piping adjacent to machine, allow space for service and 
maintenance. 

3.3 IDENTIFICATION 

A. Identify general-service air compressors and components.  Comply with 
requirements for identification specified in Section 220553 "Identification for 
Plumbing Piping and Equipment." 

3.4 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's 
written instructions. 

2. Check for lubricating oil in lubricated-type equipment. 
3. Check belt drives for proper tension. 
4. Verify that air-compressor inlet filters and piping are clear. 
5. Check for equipment vibration-control supports and flexible pipe 

connectors, and verify that equipment is properly attached to substrate. 
6. Check safety valves for correct settings.  Ensure that settings are higher 

than air-compressor discharge pressure, but not higher than rating of 
system components. 

7. Drain receiver tanks. 
8. Operational Test:  After electrical circuitry has been energized, start units to 

confirm proper motor rotation and unit operation. 
9. Test and adjust controls and safeties. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain air compressors, aftercoolers, and air 
dryers. 

END OF SECTION 22 15 19 
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SECTION 22 34 00 - FUEL-FIRED, DOMESTIC-WATER HEATERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Gas-fired, tankless, domestic-water heaters. 
2. Domestic-water heater accessories. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include rated capacities, operating 
characteristics, electrical characteristics, and furnished specialties and 
accessories. 

B. Shop Drawings: 

1. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of gas-fired, tankless, domestic-water heater. 

B. Domestic-Water Heater Labeling: Certified and labeled by testing agency 
acceptable to authorities having jurisdiction. 

C. Source quality-control reports. 

D. Field quality-control reports. 

E. Sample Warranty: For special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fuel-fired, domestic-water heaters to 
include in emergency, operation, and maintenance manuals. 
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1.6 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment 
provided. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of fuel-
fired, domestic-water heaters that fail in materials or workmanship within 
specified warranty period. 

1. Failures include, but are not limited to, the following: 
a. Faulty operation of controls. 
b. Deterioration of metals, metal finishes, and other materials beyond 

normal use. 

2. Warranty Periods: From date of Substantial Completion. 

a. Gas-Fired, Tankless, Domestic-Water Heaters: 

1) Heat Exchanger: Five years. 
2) Controls and Other Components: Three years. 

b. Expansion Tanks: Five years. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by an NRTL, and marked for intended location and use. 

B. ASHRAE/IES Compliance: Fabricate and label fuel-fired, domestic-water heaters 
to comply with ASHRAE/IES 90.1. 

C. NSF Compliance: Fabricate and label equipment components that will be in 
contact with potable water to comply with NSF 61 and NSF 372. 

2.2 GAS-FIRED, TANKLESS, DOMESTIC-WATER HEATERS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. A. O. Smith Corporation. 
2. Bosch Thermotechnology. 
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3. Bradford White Corporation. 
4. Laars Heating Systems Company; a subsidiary of Bradford White 

Corporation. 
5. NORITZ America Corp. 
6. Rheem Manufacturing Company. 
7. Rinnai Corporation. 
8. State Industries. 
9. Takagi. 
10. WaiWela. 

B. Source Limitations: Obtain domestic-water heaters from single source from single 
manufacturer. 

C. Standard: ANSI Z21.10.3/CSA 4.3 for gas-fired, instantaneous, domestic-water 
heaters for indoor application. 

D. Construction: Copper piping or tubing complying with NSF 61 and NSF 372 
barrier materials for potable water, without storage capacity. 

1. Tappings: ASME B1.20.1 pipe thread. 
2. Pressure Rating: 150 psig (1035 kPa). 
3. Heat Exchanger: Copper tubing or Stainless steel. 
4. Insulation: Comply with ASHRAE/IES 90.1. 
5. Jacket: Metal, with enameled finish, or plastic. 
6. Burner: For use with tankless, domestic-water heaters and natural-gas fuel. 
7. Automatic Ignition: Manufacturer's proprietary system for automatic, gas 

ignition. 
8. Temperature Control: Adjustable thermostat. 

E. Support: Bracket for wall mounting. 

2.3 DOMESTIC-WATER HEATER ACCESSORIES 

A. Domestic-Water Expansion Tanks: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. A. O. Smith Corporation. 
b. AMTROL, Inc. 
c. Flexcon Industries. 
d. Honeywell. 
e. State Industries. 
f. TACO Comfort Solutions, Inc. 

2. Source Limitations: Obtain domestic-water heaters from single source from 
single manufacturer. 
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3. Description: Steel, pressure-rated tank constructed with welded joints and 
factory-installed, butyl-rubber diaphragm. Include air precharge to minimum 
system-operating pressure at tank. 

4. Construction: 

a. Tappings: Factory-fabricated steel, welded to tank before testing and 
labeling. Include ASME B1.20.1 pipe thread. 

b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for 
potable-water tank linings, including extending finish into and through 
tank fittings and outlets. 

c. Air-Charging Valve: Factory installed. 

B. Piping-Type Heat Traps: Field-fabricated piping arrangement in accordance with 
ASHRAE/IES 90.1. 

C. Comply with requirements for ball-, butterfly-, or gate-type shutoff valves 
specified in Section 220523.12 "Ball Valves for Plumbing Piping," 
Section 220523.13 "Butterfly Valves for Plumbing Piping," and 
Section 220523.15 "Gate Valves for Plumbing Piping." 

1. Comply with requirements for balancing valves specified in Section 221119 
"Domestic Water Piping Specialties." 

D. Gas Shutoff Valves: ANSI Z21.15/CSA 9.1, manually operated. Furnish for 
installation in piping. 

E. Automatic Gas Valves: ANSI Z21.21/CSA 6.5, appliance, electrically operated, 
on-off automatic valve. 

F. Combination Temperature-and-Pressure Relief Valves: Include relieving capacity 
at least as great as heat input, and include pressure setting less than working-
pressure rating of domestic-water heater. Select relief valves with sensing 
element that extends into storage tank. 

1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4. 

G. Pressure Relief Valves: Include pressure setting less than working-pressure 
rating of domestic-water heater. 

1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4. 

H. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4. 

I. Domestic-Water Heater Mounting Brackets: Manufacturer's factory-fabricated 
steel bracket for wall mounting, capable of supporting domestic-water heater and 
water. 
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2.4 SOURCE QUALITY CONTROL 

A. Factory Tests: Test and inspect assembled domestic-water heaters specified to 
be ASME-code construction, in accordance with ASME Boiler and Pressure 
Vessel Code. 

B. Hydrostatically test domestic-water heaters to minimum of one and one-half times 
pressure rating before shipment. 

C. Domestic-water heaters will be considered defective if they do not pass tests and 
inspections. 

D. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 DOMESTIC-WATER HEATER INSTALLATION 

A. Tankless, Domestic-Water Heater Mounting: Install tankless, domestic-water 
heaters on wall bracket. 

1. Maintain manufacturer's recommended clearances. 
2. Arrange units so controls and devices that require servicing are accessible. 
3. Place and secure anchorage devices. Use setting drawings, templates, 

diagrams, instructions, and directions furnished with items to be embedded. 
4. Install anchor bolts to elevations required for proper attachment to 

supported equipment. 
5. Anchor domestic-water heaters to substrate. 

B. Install domestic-water heaters level and plumb, in accordance with layout 
drawings, original design, and referenced standards. Maintain manufacturer's 
recommended clearances. Arrange units so controls and devices needing service 
are accessible. 

1. Install shutoff valves on domestic-water-supply piping to domestic-water 
heaters and on domestic-hot-water outlet piping. Comply with requirements 
for shutoff valves specified in Section 220523.12 "Ball Valves for Plumbing 
Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," and 
Section 220523.15 "Gate Valves for Plumbing Piping." 

C. Install gas-fired, domestic-water heaters in accordance with NFPA 54. 

1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water 
heaters without shutoff valves. 
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2. Install gas pressure regulators on gas supplies to gas-fired, domestic-water 
heaters without gas pressure regulators if gas pressure regulators are 
required to reduce gas pressure at burner. 

3. Install automatic gas valves on gas supplies to gas-fired, domestic-water 
heaters if required for operation of safety control. 

4. Comply with requirements for gas shutoff valves, gas pressure regulators, 
and automatic gas valves specified in Section 231123 "Facility Natural-Gas 
Piping." 

D. Install combination temperature-and-pressure relief valves in water piping for 
domestic-water heaters without storage. Extend domestic-water-heater relief-
valve outlet, with drain piping same as domestic-water piping in continuous 
downward pitch, and discharge by positive air gap onto closest floor drain. 

E. Install water-heater drain piping as indirect waste to spill by positive air gap into 
open drains or over floor drains. Install hose-end drain valves at low points in 
water piping for domestic-water heaters that do not have tank drains. Comply 
with requirements for hose-end drain valves specified in Section 221119 
"Domestic Water Piping Specialties." 

F. Install thermometer on outlet piping of domestic-water heaters. Comply with 
requirements for thermometers specified in Section 220519 "Meters and Gages 
for Plumbing Piping." 

G. Install piping-type heat traps on inlet and outlet piping of domestic-water heater 
storage tanks without integral or fitting-type heat traps. 

H. Fill domestic-water heaters with water. 

I. Charge domestic-water expansion tanks with air to required system pressure. 

J. Install dielectric fittings in all locations where piping of dissimilar metals is to be 
joined. The wetted surface of the dielectric fitting contacted by potable water shall 
contain less than 0.25 percent of lead by weight. 

3.2 PIPING CONNECTIONS 

A. Comply with requirements for domestic-water piping specified in Section 221116 
"Domestic Water Piping." 

B. Comply with requirements for gas piping specified in Section 231123 "Facility 
Natural-Gas Piping." 

C. Drawings indicate general arrangement of piping, fittings, and specialties. 
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D. Where installing piping adjacent to fuel-fired, domestic-water heaters, allow 
space for service and maintenance of water heaters. Arrange piping for easy 
removal of domestic-water heaters. 

3.3 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification 
specified in Section 220553 "Identification for Plumbing Piping and Equipment." 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative 
to test and inspect components, assemblies, and equipment installations, 
including connections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Leak Test: After installation, charge system and test for leaks. Repair leaks 
and retest until no leaks exist. 

2. Operational Test: After electrical circuitry has been energized, start units to 
confirm proper operation. 

3. Test and adjust controls and safeties. Replace damaged and 
malfunctioning controls and equipment. 

D. Domestic-water heaters will be considered defective if they do not pass tests and 
inspections. 

E. Prepare test and inspection reports. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain gas-fired, tankless domestic-water 
heaters. Training shall be a minimum of two hour(s). 

END OF SECTION 22 34 00 



 



New Bus Garage - Washington County Schools  C-S 1924 
 

PLUMBING FIXTURES 22 40 00 - 1 

SECTION 22 40 00 - PLUMBING FIXTURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes the following conventional plumbing fixtures and related 
components: 

1. Faucets for lavatories . 
2. Laminar-flow faucet-spout outlets. 
3. Flushometers. 
4. Toilet seats. 
5. Protective shielding guards. 
6. Fixture supports. 
7. Water closets. 
8. Urinals. 
9. Lavatories. 
10. Service basins. 

B. Related Sections include the following: 
1. Division 22 Section "Domestic Water Piping Specialties" for backflow 

preventers, floor drains, and specialty fixtures not included in this Section. 

1.3 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used 
by people with disabilities. 

C. Cast Polymer:  Cast-filled-polymer-plastic material.  This material includes 
cultured-marble and solid-surface materials. 

D. Cultured Marble:  Cast-filled-polymer-plastic material with surface coating. 

E. Fitting:  Device that controls the flow of water into or out of the plumbing fixture.  
Fittings specified in this Section include supplies and stops, faucets and spouts, 
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shower heads and tub spouts, drains and tailpieces, and traps and waste pipes.  
Piping and general-duty valves are included where indicated. 

F. FRP:  Fiberglass-reinforced plastic. 

G. PMMA:  Polymethyl methacrylate (acrylic) plastic. 

H. PVC:  Polyvinyl chloride plastic. 

I. Solid Surface:  Nonporous, homogeneous, cast-polymer-plastic material with 
heat-, impact-, scratch-, and stain-resistance qualities. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for lavatories. 

2. Include rated capacities, operating characteristics, electrical characteristics, 
and furnished specialties and accessories. 

B. Shop Drawings:  Include diagrams for power, signal, and control wiring. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For plumbing fixtures and faucets to include 
in emergency, operation, and operation and maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Faucet Washers and O-Rings:  Equal to 10 percent of amount of each type 
and size installed. 

2. Faucet Cartridges and O-Rings:  Equal to 5 percent of amount of each type 
and size installed. 

3. Flushometer-Tank Repair Kits:  Equal to 5 percent of amount of each type 
installed, but no fewer than two of each type. 

4. Toilet Seats:  Equal to 5 percent of amount of each type installed. 

1.7 WARRANTY 

A. Warranty:  Special warranty specified in this Section. 
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1.8 QUALITY ASSURANCE 

A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of 
each category through one source from a single manufacturer. 

1. Exception:  If fixtures, faucets, or other components are not available from 
a single manufacturer, obtain similar products from other manufacturers 
specified for that category. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined 
in NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible 
and Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers 
Act"; and Public Law 101-336, "Americans with Disabilities Act"; for plumbing 
fixtures for people with disabilities. 

D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, 
"Energy Policy Act," about water flow and consumption rates for plumbing 
fixtures. 

E. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--
Health Effects," for fixture materials that will be in contact with potable water. 

F. Select combinations of fixtures and trim, faucets, fittings, and other components 
that are compatible. 

G. Comply with the following applicable standards and other requirements specified 
for plumbing fixtures: 

1. Enameled, Cast-Iron Fixtures:  ASME A112.19.1M. 
2. Porcelain-Enameled, Formed-Steel Fixtures:  ASME A112.19.4M. 
3. Stainless-Steel Commercial, Handwash Sinks:  NSF 2 construction. 
4. Vitreous-China Fixtures:  ASME A112.19.2M. 
5. Water-Closet, Flush Valve, Tank Trim:  ASME A112.19.5. 
6. Water-Closet, Flushometer Tank Trim:  ASSE 1037. 

H. Comply with the following applicable standards and other requirements specified 
for lavatory faucets: 

1. Backflow Protection Devices for Faucets with Side Spray:  
ASME A112.18.3M. 

2. Backflow Protection Devices for Faucets with Hose-Thread Outlet:  
ASME A112.18.3M. 

3. Diverter Valves for Faucets with Hose Spray:  ASSE 1025. 
4. Faucets:  ASME A112.18.1. 
5. Hose-Connection Vacuum Breakers:  ASSE 1011. 
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6. Hose-Coupling Threads:  ASME B1.20.7. 
7. Integral, Atmospheric Vacuum Breakers:  ASSE 1001. 
8. NSF Potable-Water Materials:  NSF 61. 
9. Pipe Threads:  ASME B1.20.1. 
10. Sensor-Actuated Faucets and Electrical Devices:  UL 1951. 
11. Supply Fittings:  ASME A112.18.1. 
12. Brass Waste Fittings:  ASME A112.18.2. 

I. Comply with the following applicable standards and other requirements specified 
for miscellaneous fittings: 

1. Atmospheric Vacuum Breakers:  ASSE 1001. 
2. Brass and Copper Supplies:  ASME A112.18.1. 
3. Manual-Operation Flushometers:  ASSE 1037. 

J. Comply with the following applicable standards and other requirements specified 
for miscellaneous components: 
1. Flexible Water Connectors:  ASME A112.18.6. 
2. Floor Drains:  ASME A112.6.3. 
3. Hose-Coupling Threads:  ASME B1.20.7. 
4. Off-Floor Fixture Supports:  ASME A112.6.1M. 
5. Pipe Threads:  ASME B1.20.1. 
6. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

1.9 WARRANTY 

A. Special Warranties:  Manufacturer's standard form in which manufacturer agrees 
to repair or replace components of whirlpools that fail in materials or workmanship 
within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures of unit shell. 
b. Faulty operation of controls, blowers, pumps, heaters, and timers. 
c. Deterioration of metals, metal finishes, and other materials beyond 

normal use. 

2. Warranty Period for Commercial Applications:  Three year(s) from date of 
Substantial Completion. 

1.10 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that 
are packaged with protective covering for storage and identified with labels 
describing contents. 
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1. Faucet Washers and O-Rings:  Equal to 10 percent of amount of each type 
and size installed. 

2. Faucet Cartridges and O-Rings:  Equal to 5 percent of amount of each type 
and size installed. 

3. Flushometer Valve, Repair Kits:  Equal to 10 percent of amount of each type 
installed, but no fewer than 2 of each type. 

4. Provide hinged-top wood or metal box, or individual metal boxes, with 
separate compartments for each type and size of extra materials listed 
above. 

5. Flushometer Tank, Repair Kits:  Equal to 5 percent of amount of each type 
installed, but no fewer than 2 of each type. 

6. Water-Closet Tank, Repair Kits:  Equal to 5 percent of amount of each type 
installed. 

7. Toilet Seats:  Equal to 5 percent of amount of each type installed. 

PART 2 - PRODUCTS 

2.1 LAVATORY FAUCETS 

A. Lavatory Faucets,: 
1. Manufacturers:  Subject to compliance with requirements, provide products 

by one of the following: 

a. American Standard Companies, Inc. 
b. Bradley Corporation. 
c. Chicago Faucets. 
d. Delta Faucet Company. 
e. Eljer. 
f. Elkay Manufacturing Co. 
g. Fisher Manufacturing Co. 
h. Grohe America, Inc. 
i. Just Manufacturing Company. 
j. Kohler Co. 
k. Moen, Inc. 
l. Royal Brass Mfg. Co. 
m. Sayco; a Briggs Plumbing Products, Inc. Company. 
n. Speakman Company. 
o. T & S Brass and Bronze Works, Inc. 
p. Zurn Plumbing Products Group; Commercial Brass Operation. 

2. Description:  Single-control mixing valve.  Include hot- and cold-water 
indicators; coordinate faucet inlets with supplies and fixture holes; 
coordinate outlet with spout and fixture receptor. 
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2.2 FLUSHOMETERS 

A. Flushometers,: 
1. Manufacturers:  Subject to compliance with requirements, provide products 

by one of the following: 

a. Coyne & Delany Co. 
b. Delta Faucet Company. 
c. Sloan Valve Company. 
d. Zurn Plumbing Products Group; Commercial Brass Operation. 

2. Description:  Flushometer for urinal and water-closet-type fixture.  Include 
brass body with corrosion-resistant internal components, non-hold-open 
feature, control stop with check valve, vacuum breaker, copper or brass 
tubing, and polished chrome-plated finish on exposed parts. 

2.3 TOILET SEATS 

A. Toilet Seats,: 
1. Manufacturers:  Subject to compliance with requirements, provide products 

by one of the following: 

a. American Standard Companies, Inc. 
b. Bemis Manufacturing Company. 
c. Centoco Manufacturing Corp. 
d. Church Seats. 
e. Eljer. 
f. Kohler Co. 
g. Olsonite Corp. 
h. Sanderson Plumbing Products, Inc.; Beneke Div. 
i. Sperzel. 

2. Description:  Toilet seat for water-closet-type fixture. 
a. Class:  Heavy-duty commercial. 

2.4 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers,: 
1. Manufacturers:  Subject to compliance with requirements, provide products 

by one of the following: 

a. Engineered Brass Co. 
b. Insul-Tect Products Co.; a Subsidiary of MVG Molded Products. 
c. McGuire Manufacturing Co., Inc. 
d. Plumberex Specialty Products Inc. 
e. TCI Products. 
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f. TRUEBRO, Inc. 
g. Zurn Plumbing Products Group; Tubular Brass Plumbing Products 

Operation. 

2. Description:  Manufactured plastic wraps for covering plumbing fixture hot- 
and cold-water supplies and trap and drain piping.  Comply with Americans 
with Disabilities Act (ADA) requirements. 

2.5 FIXTURE SUPPORTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

1. Josam Company. 
2. MIFAB Manufacturing Inc. 
3. Smith, Jay R. Mfg. Co. 
4. Tyler Pipe; Wade Div. 
5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc. 
6. Zurn Plumbing Products Group; Specification Drainage Operation. 

B. Water-Closet Supports,: 

1. Description:  Combination carrier designed for accessible and standard 
mounting height of wall-mounting, water-closet-type fixture.  Include single 
or double, vertical or horizontal, hub-and-spigot or hubless waste fitting as 
required for piping arrangement; faceplates; couplings with gaskets; feet; 
and fixture bolts and hardware matching fixture.  Include additional 
extension coupling, faceplate, and feet for installation in wide pipe space. 

C. Urinal Supports,: 

1. Description:  Type I, urinal carrier with fixture support plates and coupling 
with seal and fixture bolts and hardware matching fixture for wall-mounting, 
urinal-type fixture.  Include steel uprights with feet. 

2. Accessible-Fixture Support:  Include rectangular steel uprights. 

D. Lavatory Supports,: 

1. Description:  Type  II, lavatory carrier with concealed arms and tie rod for 
wall-mounting, lavatory-type fixture.  Include steel uprights with feet. 

2. Accessible-Fixture Support:  Include rectangular steel uprights. 

2.6 WATER CLOSETS 

A. Water Closets,: 



New Bus Garage - Washington County Schools  C-S 1924 
 

PLUMBING FIXTURES 22 40 00 - 8 

1. Manufacturers:  Subject to compliance with requirements, provide products 
by one of the following: 
a. American Standard Companies, Inc. 
b. Briggs Plumbing Products, Inc. 
c. Capizzi. 
d. Crane Plumbing, L.L.C./Fiat Products. 
e. Eljer. 
f. Kohler Co. 
g. St. Thomas Creations. 
h. TOTO USA, Inc. 

2. Description Wall-mounting, back-outlet, vitreous-china fixture designed for 
flushometer valve operation. 

2.7 URINALS 

A. Urinals,: 
1. Manufacturers:  Subject to compliance with requirements, provide products 

by one of the following: 

a. American Standard Companies, Inc. 
b. Briggs Plumbing Products, Inc. 
c. Capizzi. 
d. Crane Plumbing, L.L.C./Fiat Products. 
e. Duravit USA, Inc. 
f. Eljer. 
g. Kohler Co. 
h. Mansfield Plumbing Products, Inc. 
i. Peerless Pottery, Inc. 
j. Sanitarios Azteca, S.A. de C.V. 
k. St. Thomas Creations. 
l. TOTO USA, Inc. 

2. Description:  Wall-mounting, back-outlet, vitreous-china fixture designed for 
flushometer valve operation. 

2.8 LAVATORIES 

A. Lavatories,: 
1. Manufacturers:  Subject to compliance with requirements, provide products 

by one of the following: 
a. American Standard Companies, Inc. 
b. Barclay Products, Ltd. 
c. Briggs Plumbing Products, Inc. 
d. Crane Plumbing, L.L.C./Fiat Products. 
e. Eljer. 
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f. Gerber Plumbing Fixtures LLC. 
g. Kohler Co. 
h. Mansfield Plumbing Products, Inc. 
i. Peerless Pottery, Inc. 
j. Sterling Plumbing Group, Inc. 
k. St. Thomas Creations. 
l. TOTO USA, Inc. 

2. Description:  Wall-mounting, fixture. 

2.9 SERVICE BASINS 

A. Service Basins,: 
1. Manufacturers:  Subject to compliance with requirements, provide products 

by one of the following: 

a. Acorn Engineering Company. 
b. Crane Plumbing, L.L.C./Fiat Products. 
c. Florestone Products Co., Inc. 
d. Precast Terrazzo Enterprises, Inc. 
e. Stern-Williams Co., Inc. 

2. Description:  Flush-to-wall, floor-mounting, precast terrazzo fixture with rim 
guard. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping 
systems to verify actual locations of piping connections before plumbing fixture 
installation. 

B. Examine cabinets, counters, floors, and walls for suitable conditions where 
fixtures will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. Assemble plumbing fixtures, trim, fittings, and other components according to 
manufacturers' written instructions. 

B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures. 
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1. Use carrier supports with waste fitting and seal for back-outlet fixtures. 
2. Use carrier supports without waste fitting for fixtures with tubular waste 

piping. 
3. Use chair-type carrier supports with rectangular steel uprights for 

accessible fixtures. 

C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to 
supports. 

D. Install floor-mounting fixtures on closet flanges or other attachments to piping or 
building substrate. 

E. Install wall-mounting fixtures with tubular waste piping attached to supports. 

F. Install fixtures level and plumb according to roughing-in drawings. 

G. Install water-supply piping with stop on each supply to each fixture to be 
connected to water distribution piping.  Attach supplies to supports or substrate 
within pipe spaces behind fixtures.  Install stops in locations where they can be 
easily reached for operation. 

1. Exception:  Use ball, gate, or globe valves if supply stops are not specified 
with fixture.  Valves are specified in Division 22 Section "General-Duty 
Valves for Plumbing Piping." 

H. Install trap and tubular waste piping on drain outlet of each fixture to be directly 
connected to sanitary drainage system. 

I. Install tubular waste piping on drain outlet of each fixture to be indirectly 
connected to drainage system. 

J. Install flushometer valves for accessible water closets and urinals with handle 
mounted on wide side of compartment.  Install other actuators in locations that 
are easy for people with disabilities to reach. 

K. Install toilet seats on water closets. 

L. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts 
if faucets are not available with required rates and patterns.  Include adapters if 
required. 

M. Install water-supply flow-control fittings with specified flow rates in fixture supplies 
at stop valves. 

N. Install faucet flow-control fittings with specified flow rates and patterns in faucet 
spouts if faucets are not available with required rates and patterns.  Include 
adapters if required. 
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O. Install shower flow-control fittings with specified maximum flow rates in shower 
arms. 

P. Install traps on fixture outlets. 

1. Exception:  Omit trap on fixtures with integral traps. 
2. Exception:  Omit trap on indirect wastes, unless otherwise indicated. 

Q. Install escutcheons at piping wall ceiling penetrations in exposed, finished 
locations and within cabinets and millwork.  Use deep-pattern escutcheons if 
required to conceal protruding fittings.  Escutcheons are specified in Division 22 
Section "Escutcheons for Plumbing Piping." 

R. Set service basins in leveling bed of cement grout.  Grout is specified in 
Division 22 Section "Common Work Results for Plumbing." 

S. Seal joints between fixtures and walls, floors, and countertops using sanitary-
type, one-part, mildew-resistant silicone sealant.  Match sealant color to fixture 
color.  Sealants are specified in Division 07 Section "Joint Sealants." 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  
Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, 
and vent piping.  Use size fittings required to match fixtures. 

C. Ground equipment according to Division 26 Section "Grounding and Bonding for 
Electrical Systems." 

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 

3.4 FIELD QUALITY CONTROL 

A. Verify that installed plumbing fixtures are categories and types specified for 
locations where installed. 

B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other 
specified components. 

C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and 
components. 
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D. Test installed fixtures after water systems are pressurized for proper operation.  
Replace malfunctioning fixtures and components, then retest.  Repeat procedure 
until units operate properly. 

3.5 ADJUSTING 

A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning 
fixtures, fittings, and controls. 

B. Adjust water pressure at faucets and flushometer valves to produce proper flow 
and stream. 

C. Replace washers and seals of leaking and dripping faucets and stops. 

D. Install fresh batteries in sensor-operated mechanisms. 

3.6 CLEANING 

A. Clean fixtures, faucets, and other fittings with manufacturers' recommended 
cleaning methods and materials.  Do the following: 

1. Remove faucet spouts and strainers, remove sediment and debris, and 
reinstall strainers and spouts. 

2. Remove sediment and debris from drains. 

B. After completing installation of exposed, factory-finished fixtures, faucets, and 
fittings, inspect exposed finishes and repair damaged finishes. 

3.7 PROTECTION 

A. Provide protective covering for installed fixtures and fittings. 

B. Do not allow use of plumbing fixtures for temporary facilities unless approved in 
writing by Owner. 

END OF SECTION 22 40 00 
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SECTION 22 47 16 - WATER BOTTLE FILLING STATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Water coolers. 
2. Bottle filling stations. 
3. Supports. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of pressure water cooler and bottle filling station. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

2. Include rated capacities, operating characteristics, electrical characteristics, 
and furnished specialties and accessories. 

B. Shop Drawings: 

1. Include diagrams for power wiring. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For water coolers and bottle filling stations to include in 
maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 
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1. Filter Cartridges: Equal to 100% percent of quantity installed for each type 
and size indicated, but no fewer than one of each. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Standards: 

1. Water coolers and bottle filling stations intended to convey or dispense 
water for human consumption are to comply with the U.S. Safe Drinking 
Water Act (SDWA), requirements of the Authority Having Jurisdiction (AHJ), 
and with NSF 61 or NSF 372, or be certified in compliance with NSF 61 or 
NSF 372 by an ANSI-accredited third-party certification body, that the 
weighted average lead content at wetted surfaces is less than or equal to 
0.25 percent. 

2. Comply with ASHRAE 34 for water coolers. Provide HFC 134a 
(tetrafluoroethane) refrigerant unless otherwise indicated. 

3. Comply with UL 399. 
4. Comply with ASME A112.19.3/CSA B45.4. 
5. Electrical Components, Devices, and Accessories: Listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended 
location and application. 

6. Comply with NSF 42 and NSF 53 for water filters for water coolers and 
bottle filling stations. 

7. Comply with ICC A117.1 for accessible water coolers and bottle filling 
stations. 

2.2 WATER COOLERS 

A. Water Coolers - Surface Wall-Mounted, Powder-Coated Metal:  

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 

a. Elkay. 
b. Halsey Taylor. 
c. Haws Corporation. 
d. Murdock Manufacturing; A Division of Morris Group International. 
e. Oasis International. 

 
2. Source Limitations: Obtain surface wall-mounted, powder-coated-metal, 

water coolers from single source from single manufacturer. 
3. Type: Vandal resistant 

http://www.specagent.com/Lookup?ulid=14145
http://www.specagent.com/Lookup?uid=123457179381
http://www.specagent.com/Lookup?uid=123457179382
http://www.specagent.com/Lookup?uid=123457179383
http://www.specagent.com/Lookup?uid=123457179384
http://www.specagent.com/Lookup?uid=123457179385
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4. Bubbler: One, with adjustable stream regulator, located on each cabinet 
deck. 

5. Control: Push bar 
6. Glass filler. 
7. Bottle Filler: Sensor activation: Fill rate 0.5 to 1.5 gpm  
8. Drain: Grid with NPS 1-1/4 tailpiece. 
9. Supply: NPS 3/8 with shutoff valve. 
10. Waste Fitting: ASME A112.18.2/CSA B125.2, NPS 1-1/4 brass P-trap. 
11. Filter: One or more water filters with capacity sized for unit peak flow rate. 
12. Cooling System: Electric, with hermetically sealed compressor, cooling coil, 

air-cooled condensing unit, corrosion-resistant tubing, refrigerant, 
corrosion-resistant-metal storage tank, and adjustable thermostat. 

13. Support: Water-cooler carrier. 
14. Water-Cooler Mounting Height: High/low - standard/accessible in 

accordance with ICC A117.1. 
15. Capacities and Characteristics: 

a. Cooled Water: 8 gph  
b. Ambient-Air Temperature: 90 deg F  
c. Inlet-Water Temperature: 80 deg F  
d. Cooled-Water Temperature: 50 deg F  
e. Electrical Characteristics: 

1) Volts: 120 V ac. 
2) Phase: Single. 
3) Hertz: 60 Hz. 

2.3 SUPPORTS 

A. Water-Cooler Carrier: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to the following: 

a. Jay R. Smith Mfg Co; a division of Morris Group International. 
b. Josam Company. 
c. MIFAB, Inc. 
d. Zurn Industries, LLC. 

2. Standard: ASME A112.6.1M. 

http://www.specagent.com/Lookup?ulid=14147
http://www.specagent.com/Lookup?uid=123457179391
http://www.specagent.com/Lookup?uid=123457179392
http://www.specagent.com/Lookup?uid=123457179393
http://www.specagent.com/Lookup?uid=123457179395
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for water-supply and sanitary drainage and vent piping 
systems to verify actual locations of piping connections before fixture installation. 

B. Examine walls and floors for suitable conditions where fixtures will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. Install fixtures level and plumb according to roughing-in drawings. For fixtures 
indicated for children, install at height required by authorities having jurisdiction. 

B. Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted 
fixtures. 

C. Install mounting frames, affixed to building construction, and attach recessed,  

D. Water coolers, and bottle filling stations to mounting frames. 

E. Install water-supply piping with shutoff valve on supply to each fixture to be 
connected to domestic-water distribution piping. Use ball valve. Install valves in 
locations where they can be easily reached for operation. Valves are specified in 
Section 220523.12 "Ball Valves for Plumbing Piping". 

F. Install trap and waste piping on drain outlet of each fixture to be connected to 
sanitary drainage system. 

G. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 
locations. Use deep-pattern escutcheons where required to conceal protruding 
fittings. Comply with escutcheon requirements specified in Section 220518 
"Escutcheons for Plumbing Piping." 

H. Seal joints between fixtures and walls using sanitary-type, one-part, mildew-
resistant, silicone sealant. Match sealant color to fixture color. Comply with 
sealant requirements specified in Section 079200 "Joint Sealants." 

3.3 PIPING CONNECTIONS 

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, 
and vent piping. Use size fittings required to match fixtures. 
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B. Comply with water piping requirements specified in Section 221116 "Domestic 
Water Piping." 

C. Install ball shutoff valve on water supply to each fixture. Install valve upstream 
from filter for water cooler. Comply with valve requirements specified in 
Section 220523.12 "Ball Valves for Plumbing Piping". 

D. Comply with soil and waste piping requirements specified in Section 221316 
"Sanitary Waste and Vent Piping." 

3.4 ELECTRICAL CONNECTIONS 

A. Ground equipment according to Section 260526 "Grounding and Bonding for 
Electrical Systems." 

B. Install electrical devices furnished by manufacturer, but not factory mounted, 
according to NFPA 70 and NECA 1. 

C. Install nameplate for each electrical connection, indicating electrical equipment 
designation and circuit number feeding connection. 

1. Nameplates to be laminated acrylic or melamine plastic signs, as specified 
in Section 260553 "Identification for Electrical Systems." 

2. Nameplates to be 

3.5 ADJUSTING 
1.  laminated acrylic or melamine plastic signs with a black background and 

engraved white letters at least 1/2 inch high. 

B. Adjust fixture flow regulators for proper flow and stream height. 

C. Adjust pressure water-cooler temperature settings. 

3.6 CLEANING 

A. After installing fixture, inspect unit. Remove paint splatters and other spots, dirt, 
and debris. Repair damaged finish to match original finish. 

B. Clean fixtures, on completion of installation, according to manufacturer's written 
instructions. 

C. Provide protective covering for installed fixtures. 

D. Do not allow use of fixtures for temporary facilities unless approved in writing by 
Owner. 



New Bus Garage - Washington County Schools  C-S 1924 
 

WATER BOTTLE FILLING STATIONS 22 47 16 - 6 

END OF SECTION 22 47 16 
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DIVISION 23 – HVAC 

SECTION 23 00 00 – GENERAL PROVISIONS FOR HVAC SYSTEMS 

PART 1 - GENERAL 

1.1 REVIT 

A. The plans, sections and risers were made with REVIT. This program has some 
limitations on the types of valves, fittings, taps, accessories... that can be show. 
The contractor should review the specifications and details for the proper type of 
valves, fittings, taps, accessories... because what is shown on the plans may be 
the "closest" available within the limitations of REVIT and not exactly what is 
required by the contract specifications and details.  

B. Mounting heights may have been modified to show elements on the correct floor 
plan for bidding. Coordinate with the architect and engineer if it is not clear.  

C. Components may be orientated for clarity. Actual components shall be orientated 
as required by specifications, service requirements or manufacturers 
recommendations.   

1.2 GENERAL 

A. The General Conditions, Special Conditions, Supplemental Conditions, 
Instructions to Bidders, and other Contract Documents apply to this branch of the 
work as well as to the other branches.    

B. Provide the materials (piping, ductwork, wiring, conduit, software, equipment, 
equipment accessories, etc.) and labor necessary for complete and functioning 
HVAC systems.  The Drawings and Specifications are intended to indicate 
complete working systems. Provide complete and properly working systems, 
even if all materials and labor necessary to achieve this are not specifically shown 
on the Drawings or specified. 

C. The Contractor shall familiarize himself with the work of all other trades, general 
type construction, and the relationship of his work to other sections.  He shall 
examine all working drawings, specifications and conditions affecting his work.  
The Contractor shall visit the premises and thoroughly familiarize himself with all 
details of the work and working conditions, verify all dimensions in the field and 
advise the Engineer of any discrepancy before fabricating or performing any 
work. 
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D. The work shall include complete testing of all equipment, piping and ductwork at 
the completion of the work and making any minor connection changes or 
adjustments necessary for the proper functioning of the system and equipment. 

E. Perform any necessary temporary work during construction. 

F. Work under this section shall conform to governing codes, ordinances and 
regulations of the City, County and State. 

G. The Contractor shall be responsible for any errors in fabrication, for the correct 
fitting, installation and erection of the various HVAC systems. 

1.3 VIBRATION ISOLATION EQUIPMENT 

A. Installation of vibration isolation equipment pertaining to HVAC systems shall be 
by this Contactor. 

1.4 POWDER ACTUATED CONCRETE FASTENERS   

A. Obtain written approval from the structural engineer before using powder-
actuated concrete fasteners.  

B. Do not use powder-actuated concrete fasteners for lightweight-aggregate 
concretes or for slabs less than 4 inches (100 mm) thick. 

1.5 SUSPENSION FROM METAL DECKING 

A. Do not use metal decking for suspension of piping, ductwork or equipment. Hang 
items from top member of joist or provide additional structure to span between 
top members if needed. 

1.6 COORDINATION BETWEEN TRADES  

A. Demand and examine all Drawings and Specifications pertaining to the 
construction before installing the work described and shown under these 
Drawings and Specifications.  Cooperate with all other Contractors in locating 
piping, ductwork, conduit, openings, chases and equipment in order to avoid 
conflict with any other Contractor's work.  Give special attention to points where 
ducts or piping must cross other ducts or piping and where ducts, piping and 
conduit must fur into the walls and columns.  All work installed above a lay-in 
ceiling must be coordinated and installed so there is a minimum of 4 inches 
between the top of the ceiling grid and the bottom of the installation. 
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B. Make known to other trades intended positioning of materials and intended order 
of work.  Determine intended position of work of other trades and intended order 
of installation. 

1.7 DISCREPANCIES 

A. If any discrepancies occur between the accompanying Drawings and these 
Specifications and Drawings and Specifications covering other Contracts, report 
such discrepancies to the Architect/Engineer far enough in advance so that a 
workable solution can be presented.  No extra payment will be allowed for 
relocation of piping, ductwork, conduit and equipment not installed in accordance 
with the above instructions, and which interferes with work and equipment of other 
Contractors.         

1.8 EXISTING PIPE AND SERVICES  

A. Existing piping and services are located as accurately as possible from available 
information, but it shall be the Contractor's responsibility to locate, determine 
exact elevations and make required connections to such lines and services in 
manner approved by the Architect/Engineer.   

B. Maintain in operating condition active utilities encountered in the utility 
installation.  Repair to the satisfaction of the Architect/ Engineer and the Owner 
any surface or subsurface improvements damaged during the course of the work, 
unless such improvement is shown to be abandoned or removed.    

1.9 CONTINUOUS OPERATION AND CUTOVER  

A. To facilitate the continuous operation of the existing utilities, no utility service shall 
be tapped into without prior notification of 48 hours to and approval received from 
the designated authority of the utility company. 

1.10 ASBESTOS   

A. If during the course of his work the Contractor observes the existence of 
asbestos, or asbestos-bearing materials, the Contractor shall immediately 
terminate further work on the project and notify the Owner of the condition.  The 
Owner will, after consultation with the Engineer, determine a further course of 
action.    

1.11 ACCESSIBILITY   

A. Install equipment and materials to provide required access for servicing and 
maintenance.  Coordinate the final location of concealed equipment and devices 
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requiring access with final location of required access panels and doors.  Allow 
ample space for removal of all parts that require replacement or servicing.   

B. Extend all grease fittings to an accessible location.    

1.12 ROUGH-IN   

A. Verify final locations for rough-ins with field measurements and with the 
requirements of the actual equipment to be connected.    

1.13 HVAC INSTALLATIONS  

A. Coordinate HVAC equipment and materials installation with other building 
components.   

B. Verify all dimensions by field measurements.  Field verify existing conditions and 
all required measurements before fabricating any piping, ductwork or equipment. 

C. Arrange for chases, slots, and openings in other building components to allow for 
HVAC installations.   

D. Coordinate the installation of required supporting devices and sleeves to be set 
in poured in place concrete and other structural components, as they are 
constructed.   

E. Sequence, coordinate, and integrate installations of HVAC materials and 
equipment for efficient flow of the Work.  Give particular attention to large 
equipment requiring positioning prior to closing-in the building. 

F. Coordinate the cutting and patching of building components to accommodate the 
installation of HVAC equipment and materials.   

G. Where mounting heights are not detailed or dimensioned, install HVAC services 
and overhead equipment to provide the maximum headroom possible. 

H. Install HVAC equipment to facilitate maintenance and repair or replacement of 
equipment components.  As much as practical, connect equipment for ease of 
disconnecting, with minimum of interference with other installations.   

I. Coordinate the installation of HVAC materials and equipment above ceilings with 
suspension system, light fixtures, and other installations. 

J. Coordinate connection of HVAC systems with exterior underground and 
overhead utilities and services.  Comply with requirements of governing 
regulations, franchised service companies, and controlling agencies.  Provide 
required connection for each service.    
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K. Do not install HVAC work where it will interfere with work of other trades. 

L. Do not install mechanical work under HVAC terminal units above suspended 
ceilings, such as heat pump units, air handling units, variable volume units, coils, 
etc. 

M. Install mechanical equipment above ceiling at an elevation that will allow access 
without extending ladder thru ceiling opening. 

N. Do not install HVAC work where it will interfere with access doors in ductwork. 

O. Do not install HVAC work where it will interfere with access to control panels on 
HVAC and/or electrical equipment. 

P. Do not install HVAC work where it will interfere with access space around HVAC 
and electrical equipment.  Do not install piping where it will interfere with removal 
of HVAC filters or fan shafts. 

Q. Do not install piping so close to ceiling that ceiling tiles in accessible ceilings 
cannot be removed without damaging them. 

R. Do not install HVAC work over the top of electrical equipment. Maintain minimum 
distances away from electrical equipment as required by the Electric Code. 

S. Photographs: When all inaccessible mechanical work is installed and before any 
wallboards or hard ceilings installation is to begin, the contractor is to photograph 
all mechanical/electrical work in all inaccessible ceilings and walls. Each 
photograph is to have a label as a part of the photograph that indicates the 
orientation (i.e., north wall, south wall and etc.) and the room location.  One copy 
of the photographs with a written description of each filename including 
orientation and room location are to be presented to the owner in digital (jpg) 
format on thumb drive. The resolution of the picture is to be of a level that is 
required to clearly show the location of all mechanical and electrical work. 

1.14 EXCAVATION, TRENCHING AND BACKFILLING  

A. Photographs: The contractor shall photograph all underground utilities before 
backfilling. Photographs shall be oriented and labeled so that the locations, all 
crossings and depths of the utilities can be determined from the photographs.  

B. General: Excavate in accordance with requirements of Division Section 
“EARTHWORK” and requirements of this Section.  Lay the pipe in open trench 
except when the Architect/Engineer gives written permission for tunneling.  Open 
the trench sufficiently ahead of pipe laying to reveal obstructions.  Maintain easy 
access to fire hydrants by fire fighting apparatus. Provide trench crossing as 
necessary to accommodate public travel. 
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C. Provide trench crossing as necessary to accommodate public travel.   

D. Separate Trenches:  Unless otherwise shown or requested, provide separate 
trenches for sewers, water lines and gas lines, respectively, with a minimum of 3' 
of undisturbed earth between trenches.  In locations such as close to building, 
where separate trenches for sewers and water lines are impracticable, lay the 
water pipe on a solid shelf at least 18" above the top of the sewer. Always place 
gas lines in a separate trench from electrical lines.     

E. Width of Trench:  Excavate trenches of sufficient width for proper installation of 
work.  When the depth of backfill over sewer pipe exceeds 10', keep the trench 
at the level of the top of the pipe as narrow as possible.   

F. Sheeting and Bracing:  Sheet and brace trenches as necessary to protect 
workmen and adjacent structures.  Comply with local regulations or, in the 
absence thereof, with the "Manual of Accident Prevention in Construction" of the 
Associated General Contractors of America, Inc.  Do not remove sheeting until 
trench is backfilled sufficiently to protect pipe and prevent injurious caving.  When 
ordered in writing by the Architect/ Engineer, leave sheeting in place and the 
Contract will be adjusted (See General Conditions): cut off such sheeting not to 
be removed at least 3' below finished grade.   

G. Water Removal:  Keep trenches free from water while construction therein is in 
progress.  Under no circumstances lay pipe or appurtenances in water.  Pump or 
bail water from bell holes to permit proper jointing of pipes.  Conduct the 
discharge from trench dewatering to drains or natural discharge channels.   

H. Disposition of Utilities:  Observe rules and regulations governing the respective 
utilities in executing work under this heading.  Protect active utilities from damage 
or remove in accordance with written instructions of the Architect/Engineer (See 
General Conditions).  Plug, cap or remove inactive and abandoned utilities 
encountered in trenching operations.  In absence of specific requirements, plug 
or cap such utility line at least 3' from utility line to be installed or as required by 
local regulations. 

I. Rock Excavation:  Materials to be excavated shall include earth and any other 
material including rock encountered within the limits of trench excavation for the 
utilities to the depth and extent indicated on the drawings and herein specified.  
In case of any change ordered by the Owner or Architect/Engineer in the quantity 
of excavation, the contract price will be adjusted by unit price or as described 
under Excavation, Filling and Grading of Division Site Work of these 
specifications.  The term "rock" as used is defined to be hard material in nature 
that cannot be dislodged from its bed and removed therefrom without blasting or 
drilling.  Any other is "earth" insofar as removal of the material to be excavated is 
concerned.   
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1. Allowance for Additional Rock Excavation:  In addition to the rock removal 
specified in the preceding paragraph, include in the Contract Price an 
additional ten (l0) cubic yards of trench rock removal by mechanical means.  
If more or less additional rock removal is required due to changes in routing 
or in elevations of underground utilities authorized in writing, the Contract 
Price will be adjusted via unit prices. 

J. Blasting:  See Division Section “EARTHWORK” to see if blasting is allowed.  If 
blasting is allowed, obtain written approval of method from Architect/Engineer 
before proceeding with rock excavation.   

K. Trench Bottoms:  Lay all pipe, unless otherwise noted or detailed, in undisturbed 
earth on at least 4" of #9 crushed stone, or other approved grillage.  Bedding shall 
be in place and graded before pipe is installed. 

L. Special Supports:  Whenever, in the option of the Architect/Engineer, the soil at 
or below the requisite pipe grade is unsuitable for supporting sewers or other 
utilities and appurtenances specified in this section, provide special support as 
the Architect/Engineer may direct and the Contract Price will be adjusted.  (See 
General Conditions).   

M. Tree Protection:  Exercise care to protect the roots of trees to remain.  Within the 
branch spread of such trees, perform trenching by hand.  Open the trench only 
when the utility can be installed immediately; prune injured roots cleanly and 
backfill as soon as possible.  Perform this work under the direction of the 
Architect/Engineer.    

N. Backfilling:  Inspect and test piping and record locations of pipe lines and 
appurtenances before backfilling.  

O. Trenches Under Floor Slabs: Backfill under floor slab on grade to a point 5’-0” 
outside of perimeter building wall with fill as specified in Division Section 
“EARTHWORK”.  Remove excess excavation materials from the site daily unless 
otherwise instructed.   

P. Trenches in Other Areas: Backfill with materials in accordance with Division 
Section “EARTHWORK”.  Compact backfill thoroughly with a heavy tamper. 

Q. The Contractor, at his option, may backfill the remaining depth of the trench from 
12" above top of piping to 12" below finished grade with sand, wash gravel, or 
fine rock chat.  The remaining depth of the trench would then be backfilled as 
specified in the preceding specification.    

1.15 SOIL MATERIALS 

A. General:  Provide approved borrow soil materials from off-site when sufficient 
approved soil materials are not available from excavations. 
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B. Satisfactory Soil Materials:  ASTM D 2487 soil classification groups GW, GP, GM, 
SW, SP, and SM; free of rock or gravel larger than 2 inches in any dimension, 
debris, waste, frozen materials, vegetation and other deleterious matter. 

C. Unsatisfactory Soil Materials:  ASTM D 2487 soil classification groups GC, SC, 
ML, MH, CL, CH, OL, OH, and PT. 

D. Backfill and Fill Materials:  Satisfactory soil materials. 

1.16 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus satisfactory soil and waste material, including 
unsatisfactory soil, trash, and debris, and legally dispose of it off the Owner's 
property. 

1.17 WORKING DRAWINGS   

A. Scale of drawings is approximate.  Do not scale the drawings to determine 
locations of mechanical work.  Exact locations, dimensions and elevations shall 
be governed by field conditions.  Make field measurements of building before 
fabricating or installing equipment or materials.   

B. Drawings are based on physical dimensions of one or more manufacturer's 
equipment.  Other approved equipment shall be of such dimensions that it can 
be readily installed in available space, leaving ample clearance for proper 
maintenance.   

C. Intent of drawings is to show systems and sizes.  Drawings do not necessarily 
show all required offsets.  Work shall be installed to conform with space 
limitations.  Offsets, transitions, fittings, etc., shall be provided as part of the 
Contract where required to attain this objective.   

1.18 EQUIPMENT MOUNTING  

A. Mount equipment with moving parts, such as compressors, fans, air handling 
units, etc., on vibration supports suitable for the purpose of minimizing noise and 
vibration transmission unless otherwise specified.  In addition, isolate equipment 
from external connections such as piping, ducts, etc., with flexible connectors, 
vibration isolators, or other approved means.   

B. Provide each piece of equipment or apparatus suspended from the ceiling or 
mounted above the floor level with suitable structural support, pipe stand, 
platform or carrier as approved by the Architect/Engineer.     
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C. Gasket and seal to mounting surface flush and surface mounted equipment such 
as diffusers, grilles, etc.    

1.19 PAINTING 

A. Paint the following items.   

1. Exposed mechanical piping, valve bodies and fittings - bare and insulated, 
including hangers, platforms, etc.   

2. Exposed ductwork, whether or not insulated, and any grilles, diffusers, etc., 
not factory finished. 

3. “Exposed” shall mean exposed to view, such as, in mechanical spaces, 
tunnels, on roofs and in rooms with no suspended ceilings. 

B. Colors of piping and ductwork shall be as specified in the "Identification for HVAC 
Piping and Equipment” section of the Specifications. See “color coding” in 
identification schedules. 

C. Painting shall be done in accordance with the "Painting" section of the 
specifications unless otherwise specified under other sections of the 
specifications,   

D. Do not paint aluminum and stainless steel equipment, motor and identification 
plates, tags, etc.  

E. Do not paint piping and ductwork concealed in walls or above suspended ceilings. 

1.20 DEBRIS   

A. Remove from the site any debris and dirt caused by the work.  Maintain the 
premises in a clean and orderly condition.    

1.21 PROTECTION OF EQUIPMENT AND MATERIALS 

A. Provide suitable protection from dampness damage, dirt, etc., for equipment and 
materials during construction and until final acceptance by the Owner.  Keep ends 
of piping and ductwork capped off when work on them is not in progress.  Such 
protection shall be by a means acceptable to the Architect/Engineer.       

1.22 CLEANING UP  

A. After completion of the work and before final acceptance of the work, thoroughly 
clean equipment and materials and remove foreign matter such as grease, dirt, 
labels, stickers, etc., from the exterior of piping, equipment and associated 
fabrications.    
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1.23 EQUIPMENT CONNECTIONS   

A. Make connections to equipment furnished by others whenever such equipment 
is shown on any part of the drawings or mentioned in any section of the 
specifications.   

B. Verify equipment locations and the sizes, number, locations, and types of 
connections to be made before installation of any such equipment.    

1.24 EQUIPMENT INSTALLATION INSTRUCTIONS  

A. Install HVAC piping, ductwork and equipment in strict accordance with 
manufacturer's recommendations.  Provide equipment accessories necessary for 
proper operation or recommended by the manufacturer, even if such accessories 
are not shown on the drawings or mentioned in the specifications.    

1.25 PERMITS, CODES AND APPROVALS   

A. Permits.  Obtain and pay for the permits and licenses necessary for the complete 
HVAC systems from the authorities governing such work.   

B. Codes.  Installation shall be in accordance with applicable codes and regulations, 
including but not limited to the following:    

1.  City or County Building Inspector   
2.  National and Local Electric Codes   
3.  Kentucky Building Code and its referenced codes  
4.  Kentucky Boiler Code  
5.  Kentucky Energy Code   
6.  Kentucky State Fire Marshal   
7.  Local Fire Codes  
8.  Local Building Inspections  

C. Approvals.  All work must be approved by the Architect/Engineer before final 
payment is made.   

1.26 SUBSTITUTION OF MATERIALS AND EQUIPMENT 

A. When making a shop drawing submittal for materials and/or equipment of a 
different manufacturer than that specified, it shall be understood and agreed that 
such substitution if approved will be made without cost to the Owner, regardless 
of changes in connections, spacing, electrical service, etc.    
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1.27 WORKMANSHIP   

A. Work shall be performed by mechanics skilled in their respective trades and shall 
present appearance typical of best trade practice. Work not installed in this 
manner shall be repaired, removed or replaced, or otherwise remedied as 
directed by the Architect/Engineer.     

1.28 RECORD DRAWINGS  

A. Keep accurate record of deviations from drawings, particularly where work is 
concealed.  Submit one (1) set of drawings marked to show changes when work 
is completed.    

1.29 SUPERVISION 

A. The Contractor shall personally supervise the work or have a competent 
superintendent, satisfactory to the Architect/Engineer and Owner on the work at 
all times during progress with full authority to act.   

B. The Contractor shall lay out his work and be responsible for any necessary lines, 
levels, elevations and measurements.  He must verify the figures shown on the 
drawings before laying out the work and will be held responsible for any error 
resulting from his failure to do so.  Work at the site of the project shall be observed 
by the Architect/Engineer or his representative.   

C. Final Inspection:  At the time of final inspection of the work performed under this 
Contract, systems shall be complete in every respect and in perfect operating 
condition.  Surplus materials of every character resulting from work of this section 
shall have been removed.  Sanitary sewers shall be free from sand, silt or other 
obstructions.  Any defect discovered in the utilities subsequent to this inspection 
shall have been corrected.    

1.30 STRUCTURAL RESPONSIBILITY   

A. The Contractor shall be responsible for properly shoring, bracing, supporting, 
etc., any existing and/or new construction to guard against cracking, settling, 
collapsing, displacing, or weakening. No structural member shall be cut or 
otherwise weakened in any manner without the written consent of the 
Architect/Engineer.   

B. Any damage occurring to the existing and/or new structures, due to failure to 
exercise proper precautions or due to action of the elements, shall be promptly 
and properly made good to the satisfaction of the Owner or Architect/Engineer, 
without cost to either the Owner or the Architect/ Engineer.    
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1.31 OPENINGS 

A. This Contractor shall be responsible for the openings he may require in floors, 
walls, roof or ceilings of any type of new or existing construction whether or not 
shown on the Architectural, Structural or Mechanical Drawings. 

B. Openings that have been shown on the Architectural and/or Structural Drawings 
will be provided under other Divisions; however, the responsibility for the correct 
size and location of such openings shall be that of this Contractor. 

C. Openings that have not been shown on the Architectural and/or Structural 
Drawings shall be provided by this Contractor. 

D. Review and conform to all structural requirements as detailed or specified in the 
Structural drawings and specifications. 

1.32 CUTTING, FITTING AND PATCHING   

A. Before doing any cutting or drilling, Contractor shall obtain permission from the 
Architect/Engineer and shall follow his instructions as to how proposed cutting or 
drilling is to be done.    

B. Each respective Contractor shall do any cutting, patching, drilling of masonry, 
steel, wood or iron work and any fitting necessary for the proper installation of 
apparatus and materials included in these specifications or governed thereby.   

C. General:  Employ skilled workmen to perform cutting and patching. Proceed with 
cutting and patching at the earliest feasible time and complete without delay.   

D. Cut existing construction to provide for installation of other components or 
performance of other construction activities and the subsequent fitting and 
patching required to restore surfaces to their original condition.   

E. Coordinate with the Structural Engineer BEFORE drilling, cutting, notching, etc., 
any new or existing structural members.  Obtain written permission from 
Structural Engineer before doing such work. Locations and sizes of openings and 
methods of cutting or drilling such openings must be approved in advance by the 
Structural Engineer. Positively identify exact locations of reinforcing bars or 
tension cables in structural members by X-raying or other methods approved by 
the Structural Engineer if required by the Structural Engineer. 

F. Cutting:  Cut existing construction using methods least likely to damage elements 
to be retained or adjoining construction.  Where possible review proposed 
procedures with the original installer; comply with the original installer's 
recommendations.   
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G. In general, where cutting is required use hand or small power tools designed for 
sawing or grinding, not hammering and chopping.  Cut holes and slots neatly to 
size required with minimum disturbance of adjacent surfaces.  Temporarily cover 
openings when not in use.   

H. To avoid marring existing finished surfaces, cut or drill from the exposed or 
finished side into concealed surfaces.   

I. Cut through concrete and masonry using a cutting machine such as a 
carborundum saw or diamond core drill.   

J. Comply with requirements of applicable Sections of Division 23 where cutting and 
patching requires excavating and backfilling.   

K. The patching and finishing shall be done in a workmanlike manner to the 
satisfaction of the Architect/Engineer.    

L. Patch any openings in existing floors, walls, ceilings or roof, left by removal of 
existing HVAC work. 

M. Review and conform to all structural requirements as detailed or specified in the 
Structural drawings and specifications.  

1.33 TEMPORARY UTILITIES 

A. In any installation that requires deletion of existing services to install new 
services, a means of providing temporary service for the intermediate period is to 
be provided. The means of providing temporary service is to be reviewed and 
revised as required by the Engineer. This means of providing temporary service 
is to include but not limited to piping and its associated fittings, ductwork and its 
associated fittings, valves and dampers, insulation, restraints & thrust blocks and 
all other components required to make a temporary service operational to a level 
equal to the existing utility service.  

1.34 RESTORATION OF SURFACES 

A. Each Contractor shall restore to their original conditions all paving, curbing, 
surfaces, drainage ditches, structures, fences, shrubs, and other items damaged 
or removed by his operations that are outside of the Limit of Site boundaries.  
Replacement and repairs shall be in accordance with good construction practice 
and shall match material employed in the original construction of the item to be 
replaced.    
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1.35 SHOP DRAWINGS AND OTHER REQUIRED SUBMITTALS 

A.  Comply with requirements listed in Division 1 Section – SUBMITTAL 
PROCEDURES and the following paragraphs. 

B. Definitions 

1. Action Submittals:  See Division 1 Section – "SUBMITTAL PROCEDURES". 

2. Informational Submittals:  See Division 1 Section – "SUBMITTAL 
PROCEDURES". 

C. Make submittals in PDF format.  

D. Prepare and submit to the Architect/Engineer for review, shop drawings, certified 
equipment drawings, installation, operating and maintenance instructions, 
samples, wiring diagrams, etc., and any other data required. 

E. Submittal data shall have the stamp of approval of the General Contractor to show 
that the drawings have been checked by the Contractor.  Any drawings submitted 
without this stamp of approval will be returned for proper resubmission.   

F. No roughing-in, connections, etc., shall be done until acceptable shop drawings 
are in the hands of the Contractors.  It shall be the responsibility of the Contractor 
to obtain acceptable shop drawings and to make connections, etc., in the neatest 
and most workmanlike manner possible.   

G. Submittal data must be complete for each piece of equipment. Partial or 
incomplete data will not be processed.   

H. Architect/Engineer’s review of shop drawings the applies only to general design, 
arrangement, type, capacity and quality.  Such approval does not apply to 
quantities, dimensions, connection locations, etc.  In these cases, the Contractor 
alone shall be responsible for furnishing the proper quantity of the equipment 
and/or materials required for seeing that the equipment fits the available space in 
a satisfactory manner and that piping, electrical and other connections are 
suitably located.    

I. The Architect's/Engineer's review of shop drawings, schedules or other required 
submittal data shall not relieve the Contractor from responsibility for deviations 
from drawings or specifications unless he has, in writing, called the 
Architect's/Engineer's attention to such deviation at the time of submission and 
secured his written acceptance nor shall it relieve him from responsibility for error 
in shop drawings or schedules.  

J. On all submittals, a list is to be compiled of a description of replacement parts, 
indication of availability (same day, two day, one week or later delivery), and 
where parts are to be ordered from.  
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K. Submittal data must be complete and acceptable before project is accepted.  

1.36 OPERATING AND MAINTENANCE INSTRUCTIONS   

A. Comply with requirements listed in Division 1 Section – OPERATION AND 
MAINTENANCE DATA and the following paragraphs. 

B. This Contractor shall prepare three loose-leaf, bound brochures, entitled 
"Mechanical Equipment Operation and Maintenance Data."  Mark identification 
on both front and spine of each binder.  Each binder shall be a heavy duty 3-ring, 
vinyl-covered binder with pocket folders for folded sheet information.  Each binder 
cover and spline shall have the project name (as listed on the drawings), what is 
in the binder (i.e. HVAC ...). If more than one binder is provide the cover and 
spline shall be marked with “Volume ? of ?”. Binders shall be properly indexed 
(thumb- tabbed).  Information shall be filed under applicable specification section 
number. 

C. Each brochure shall contain the following information:   

1. Name and address of Consulting Engineer, Contractor, and index of 
equipment, including vendor (name and address).   

2. Complete brochures, descriptive data and parts list, etc., on each piece of 
equipment, including all approved shop drawings.  

3. Complete maintenance and operating instructions, prepared by the 
manufacturer, on each major piece of equipment.   

4. Complete shop drawing submittal on temperature controls including control 
diagrams updated to reflect "as-built" conditions.   

5. Final testing and balancing report.   

D. All brochures shall be submitted to the Architect/Engineer or his representative 
prior to final inspection of the building.    

1.37 OWNER INSTRUCTION   

A. Conduct a minimum of a full-day walk-through instruction seminar for the Owner's 
personnel to be involved in the continued operation and maintenance of 
mechanical equipment and systems. 

B. Engage factory-authorized service representatives for the following equipment to 
train Owner's maintenance personnel: 
1.  Split system air conditioning units 
2.  Fans 
3. Gas & oil fired unit heaters/systems 
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C. Train Owner's maintenance personnel on procedures and schedules related to 
startup and shutdown, troubleshooting, servicing, and preventive maintenance. 
Review data in the operation and maintenance manuals.   

D. Explain the identification system, operational diagrams, emergency and alarm 
provisions, sequencing requirements, seasonal provisions, security, safety, 
efficiency and similar features of the systems. 

E. Provide a separate, full-day walk-through seminar for the automatic control 
systems. 

F. Video record the instruction sessions and turn over to the Owner. The video shall 
be provided to the Owner in electronic format.    

1.38 LINTELS:   

A. General:  Provide lintels for penetration of HVAC systems through masonry walls 
if not provided elsewhere in these specifications.  Lintels shall be type and size 
required to span the required openings.   

B. Lintels will not be required for openings 16 inches length or less.    

1.39 SYSTEM DESIGN WORKING PRESSURES 

A. Provide all piping system components (piping, fittings, valves, traps, strainers, 
etc.) suitable for 125 psig minimum steam working pressure. 

1.40 TEMPORARY COOLING 

A. Do not provide temporary cooling for areas under construction. 

1.41 TEMPORARY DEHUMIDIFICATION 

A. Provide temporary dehumidification for the new construction areas. Maintain a 
maximum relative humidity of 50%. Provide temporary dehumidification in each 
area at the time required by construction.  Operate temporary dehumidification 
until all dirt and dust producing activities in the affected area have been completed 
and area is ready for operation from the permanent HVAC system. 

B. Pay all utilities costs related to operation of temporary dehumidification. 

C. Do not use the permanent building HVAC systems (either new or existing to 
remain) for temporary dehumidification. 
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1.42 TEMPORARY HEAT 

A. Provide temporary heat for new construction areas.  Maintain a minimum 
temperature of 55 deg.F.  Provide temporary heat in each area at the time 
required by construction phasing.  Operate temporary heat until all dirt and dust 
producing activities in the affected area have been completed and area is ready 
for operation from the permanent HVAC system. 

B. Pay all utilities costs related to operation of temporary heating. 

C. Do not use the permanent building HVAC systems (either new or existing to 
remain) for temporary heating. 

1.43 PERMANENT BUILDING HVAC SYSTEM OPERATION DURING 
CONSTRUCTION  

A. Meet or exceed requirements in Sheet Metal and Air Conditioning Contractors 
National Association (SMACNA) IAQ Guide for Occupied Buildings under 
Construction, 1995, Chapter 3. Also comply with the requirements listed 
hereafter. 

B. Provide permanent HVAC system operation to selected areas before occupancy 
only when required for painting and/or "drying in" portion of building. Begin 
permanent operation only after all dust and dirt producing activities (such as, 
drywall finishing, sanding, grinding, sawing wood, cleaning up, etc.) in areas have 
been completed. Do not permit any dust and dirt producing activities in the 
selected area after permanent HVAC system operation in the area has begun.  

C. Complete all above ceiling inspections, work off punch list items and install 
suspended ceilings in the selected area before beginning permanent HVAC 
system operation. 

D. Do not allow spray painting in areas served by the permanent HVAC system. 
Allow brush or roller painting only. 

E. Do not operate building exhaust air systems. Provide temporary filter media over 
each return or exhaust inlet to prevent air from entering systems. 

F. Follow the following procedure before beginning permanent HVAC operation: 
1. Check all fire dampers and replace any defective fire links. Fire dampers 

are to be open before operating the system. 

2. Check all duct systems for the selected area for dust and dirt. If there is any, 
then clean the duct systems. 

3. Start and operate the permanent HVAC systems. 
4. When the building is completed and ready for the Owner to move in, remove 

the temporary filters and provide new filters in the air handling systems. 
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1.44 PROVIDING AIRTIGHT SPACES 

A. In rooms where room walls extend above ceiling to the floor or roof above, caulk 
around all new and existing penetrations through walls, ceilings, floors and/or 
roofs to make completely airtight rooms. Seal penetrations both above and below 
suspended ceilings.  Seal any openings left by removal of any existing or new 
work.  Caulking used shall be the same type as specified in the Architectural 
Specifications. 

B. Patch around rough openings of penetrations to form a tight fit before caulking. 

1.45 LICENSE REQUIRED 

A. Contractors installing HVAC work must be licensed by the Kentucky Board of 
Heating, Cooling and Ventilation Contractors.  Submit proof of licensing. 

1.46 PROFESSIONAL ENGINEER QUALIFICATIONS   

A. When the term “professional engineer”, or “qualified professional engineer” is 
used anywhere in these specifications it shall mean a person who is licensed to 
practice in jurisdiction where Project is located and who is experienced in 
providing engineering services of the kind indicated.  Engineering services are 
defined as those performed for installations of the system, assembly, or product 
that are similar to those indicated for this Project in material, design, and extent. 

PART 2 - PRODUCTS 

2.1 FIRESTOPPING 

A. Provide seals for any opening through any walls, floors, or ceilings used as 
passage for mechanical components such as piping or ductwork.   

B. General:  Provide manufacturer's standard fire-stopping sealant, with accessory 
materials, having fire-resistance ratings as established by testing identical 
assemblies per ASTM E 8l4 by Underwriters' Laboratories, Inc. or other testing 
and inspecting agency acceptable to authorities having jurisdiction.  Sealant shall 
provide protection equal or exceeding the fire resistance rating of fire rated walls, 
partitions, ceilings or floors.  Use two-part or one part sealants as required to meet 
required fire resistance ratings.   

C. Foamed-In-Place Fire-Stopping Sealant:  Two-part, foamed-in-place, silicone 
sealant formulated for use in a through-penetration fire-stop system for filling 
openings around cables, conduit, pipes and similar penetrations through walls 
and floors.   
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D. One-Part Fire-Stopping Sealant:  One part elastomeric sealant formulated for use 
in a through-penetration fire-stop system for sealing openings around cables, 
conduit, pipes and similar penetrations through walls and floors.   

E. Intumescent Fire-Stopping Sealant:  A one-part, acrylic sealant that expands 
when exposed to heat. 

F. Firestop Compound:  Trowelable compound for large openings 

G. Products:  Subject to compliance with requirements, provide one of the following: 

1. Foamed-in-Place Fire-Stopping Sealant:   

a.  "Dow Corning Fire Stop Foam"; Dow Corning Corp.  
b.  "Pensil 85l"; General Electric Co.   

2. One-Part Fire-Stopping Sealant:   

a.  "Dow Corning Fire Stop Sealant"; Dow Corning Corp.  
b.  "3M Fire Barrier Caulk CP-25"; Electrical Products Div./3M.  
c.  "RTV 7403"; General Electric Co.  
d.  "Fyre Putty"; Standard Oil Engineered Materials Co. 
e.  "FS 601"; Hilti Inc. 
f.  "FS 611A"; Intumescent Sealant; Hilti Inc. 
g.  "FS 635"; Hilti Inc.   

H. Installation of Fire-Stopping Sealant:  Install sealant, including forming, packing, 
and other accessory materials to fill openings around mechanical and electrical 
services penetrating floors and walls to provide fire-stops with fire resistance 
ratings indicated for floor or wall assembly in which penetration occurs.  Comply 
with installation requirements established by testing and inspecting agency.    

I. Fire Barrier Penetration Seals for Plastic Pipe Penetrations Through Fire Rated 
Assemblies:  One part, organic/inorganic, fire resistive elastomeric sheet with 
aluminum foil on one side.  Seal must be able of passing ASTM E-814 (UL 1479) 
Standard Method of Fire Tests for Through Penetration Fire Stops up to required 
fire resistance.  Seal must be UL Classified.  When heat is applied sufficient to 
melt the plastic pipe, the seal shall swell enough to seal off the opening left by 
the pipe, preserving the fire rating of the fire rated assembly.  Install in accordance 
with manufacturer's recommendations. Material shall be equal to 3M No. FS-195 
wrap/strip.  An intumescent sealant may be used for small diameter plastic pipe. 

2.2 ACCESS UNITS 

A. General.  The work of this article is limited to the provisions for access through 
other work for access to HVAC work, and does not include internal access 
provisions (within the HVAC work).  In general and where possible, furnish or 
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furnish-and-mount required access units in other trades' work prior to their work, 
so that cutting and patching for the subsequent installation of such access units 
will not be required. In occupied spaces, provide finished access units of the 
maximum concealment type, including locks where appropriate, and matching 
access units provided in the same expanse of finish (for non-HVAC access, if 
any).   

B. The scope of access units to be furnished or provided as HVAC work includes 
those units indicated on the mechanical drawings or specified in Division 23 
sections, and those additional units required for adequate access to HVAC work 
and not shown or specified individually.   

C. Access Doors.  Standard welded-steel construction, 16-gage frames and 14 gage 
door panels, 175 degree concealed spring hinges, rust-inhibitive prime coat, flush 
cam lock (for screw-driver operation where keyed lock is not required), recessed 
to receive applied finish where applicable (such as in concealed spline ceilings).   

D. Removable Access Plates.  Where only hand access is sufficient, provide 
removable plate-type access unit, or minimum size which will facilitate the 
required access.  Provide units of the type, style, design, material and finish 
appropriate for the location and exposure in each instance.  In exposed surfaces 
of occupied spaces provide round plate units, flush floor units and frameless 
low-profile wall units, primed-for-paint in painted surfaces and polished chrome 
or stainless steel finish in other surfaces. 

E. Access Thru Fire Rated Walls or Ceilings.  Where access doors or plates are 
required in fire rated partitions or ceilings, provide U.L. listed "B" Label doors or 
plates rated for 1-1/2 hours.  Furnish doors with automatic closers and key 
operated latches that latch automatically when door closes.    

2.3 FLASHING:   

A. General:  Provide flashings from the following listing for each penetration of HVAC 
systems through roofs or waterproof membranes.  Select appropriate flashing 
method for the type of roof used.  Flashing shall be in accordance with roofing 
manufacturer's recommendations.   

B. Copper Flashing:  Provide cold-rolled sheet copper, complying with ANSI/ASTM 
B 370, weighing 16 oz. per sq. ft. (0.0216" thick), except as otherwise indicated.   

C. Lead Flashing:  Provide sheet lead complying with FS QQ-L-2201, Grade B; 
formed from common desilverized pig lead, complying with ANSI/ASTM B 29; 
weighing 4.0 lbs. per sq. ft., except as otherwise indicated.   

D. Bituminous Coating:  FS TT-C-494, or MIL-C-18480, or SSPC-paint 12, 
cold-applied solvent-type bituminous mastic coating for application in dry film 
thickness of 15 mils per coat.   
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E. Laminated Sheet Flashing:  Bottom laminate of heavy-duty nonplasticized 
chlorinated polyethylene (CPE) synthetic elastomer, with top laminate of built-up 
roofing (BUR) sheet material; weighing 8 oz. per sq. ft.   

F. Manufacturer's Recommendations:  Except as otherwise shown or specified, 
comply with recommendations and instructions of manufacturer of sheet metal 
being installed.  

G. Coat back side of lead flashings where in contact with concrete and other 
cementitious substrates, by painting surface in area of contact with heavy 
application of bituminous coating, or by other permanent separation as 
recommended by manufacturer of metal.   

H. On vertical surfaces, lap flashings minimum of 3".   

I. On vertical surfaces, for slopes of not less than 6" in 12", lap unsealed flashings 
minimum of 6".   

J. For embedment of metal flashing flanges in roofing or composition flashing or 
stripping, extend flanges minimum of 6" for embedment.  

PART 3 -   EXECUTION 

3.1 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment 
manufacturer's written instructions. 

1. Construct concrete bases of dimensions indicated, but not less than 4 
inches (100 mm) larger in both directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless 
otherwise indicated, install dowel rods on 18-inch (450-mm) centers around 
the full perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend 
through concrete base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment 
manufacturer's setting drawings, templates, diagrams, instructions, and 
directions furnished with items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to 
supported equipment. 

6. Install anchor bolts according to anchor-bolt manufacturer's written 
instructions. 

7. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete and 
reinforcement as specified. 
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3.2 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, 
and elevation to support and anchor HVAC materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

3.3 ERECTION OF WOOD SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, 
and anchor HVAC materials and equipment. 

B. Select fastener sizes that will not penetrate members if opposite side will be 
exposed to view or will receive finish materials.  Tighten connections between 
members.  Install fasteners without splitting wood members. 

C. Attach to substrates as required to support applied loads. 

3.4 GROUTING 

A. Mix and install grout for HVAC equipment base bearing surfaces, pump and other 
equipment base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for 
equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

END OF SECTION 23 00 00 
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SECTION 23 05 13 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-
purpose, horizontal, small and medium, squirrel-cage induction motors for use on 
alternating-current power systems up to 600 V and installed at equipment 
manufacturer's factory or shipped separately by equipment manufacturer for field 
installation. 

1.3 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be 
compatible with the following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Comply with NEMA MG 1 unless otherwise indicated. 

B. Comply with IEEE 841 for severe-duty motors. 

2.2 MOTOR CHARACTERISTICS 

A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 
feet (1000 m) above sea level. 



New Bus Garage - Washington County Schools  C-S 1924 
 

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 23 05 13 - 2 

B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate 
connected loads at designated speeds, at installed altitude and environment, with 
indicated operating sequence, and without exceeding nameplate ratings or 
considering service factor. 

2.3 POLYPHASE MOTORS 

A. Description: NEMA MG 1, Design B, medium induction motor. 

B. Efficiency: Premium efficient, as defined in NEMA MG 1. 

C. Service Factor: 1.15. 

D. Multispeed Motors: Variable torque. 

1. For motors with 2:1 speed ratio, consequent pole, single winding. 
2. For motors with other than 2:1 speed ratio, separate winding for each 

speed. 

E. Rotor: Random-wound, squirrel cage. 

F. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and 
thrust loading. 

G. Temperature Rise: Match insulation rating. 

H. Insulation: Class F. 

I. Code Letter Designation: 

1. Motors 15 HP and Larger: NEMA starting Code F or Code G. 
2. Motors Smaller Than 15 HP: Manufacturer's standard starting 

characteristic. 

J. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel 
for motor frame sizes smaller than 324T. 

2.4 ADDITIONAL REQUIREMENTS FOR POLYPHASE MOTORS 

A. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor. 

2.5 SINGLE-PHASE MOTORS 

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque 
and requirements of specific motor application: 
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1. Permanent-split capacitor. 
2. Split phase. 
3. Capacitor start, inductor run. 
4. Capacitor start, capacitor run. 

B. Multispeed Motors: Variable-torque, permanent-split-capacitor type. 

C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for 
radial and thrust loading. 

D. Motors 1/20 HP and Smaller: Shaded-pole type. 

E. Thermal Protection: Internal protection to automatically open power supply circuit 
to motor when winding temperature exceeds a safe value calibrated to 
temperature rating of motor insulation. Thermal-protection device shall 
automatically reset when motor temperature returns to normal range. 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 23 05 13 
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SECTION 23 05 17 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves. 
2. Stack-sleeve fittings. 
3. Sleeve-seal systems. 
4. Grout. 
5. Silicone sealants. 

B. Related Requirements: 

1. Section 078413 "Penetration Firestopping" for penetration firestopping 
installed in fire-resistance-rated walls, horizontal assemblies, and smoke 
barriers, with and without penetrating items. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Advance Products & Systems, Inc. 
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2. CALPICO, Inc. 
3. GPT; an EnPro Industries company. 

B. Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron and equivalent 
to ductile-iron pressure pipe, with plain ends and integral waterstop collar. 

C. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40,  zinc 
coated, with plain ends and integral welded waterstop collar. 

D. Galvanized-Steel Sheet Sleeves: 0.0239-inch (0.6-mm) minimum thickness; 
round tube closed with welded longitudinal joint. 

2.2 STACK-SLEEVE FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Jay R. Smith Mfg Co; a division of Morris Group International. 
2. Zurn Industries, LLC. 

B. Description: Manufactured, Dura-coated, Duco-coated or galvanized cast-iron 
sleeve with integral cast flashing flange for use in waterproof floors and roofs. 
Include clamping ring, bolts, and nuts for membrane flashing. 

1. Underdeck Clamp: Clamping ring with setscrews. 

2.3 SLEEVE-SEAL SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Advance Products & Systems, Inc. 
2. Airex Manufacturing. 
3. CALPICO, Inc. 
4. GPT; an EnPro Industries company. 
5. Metraflex Company (The). 
6. Proco Products, Inc. 

B. Description: 

1. Modular sealing-element unit, designed for field assembly, for filling annular 
space between piping and sleeve. 

2. Designed to form a hydrostatic seal of 20-psig (137-kPa) minimum). 
3. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of 

pipe. Include type and number required for pipe material and size. 
4. Pressure Plates:  Stainless steel. 
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5. Connecting Bolts and Nuts:  Stainless steel of length required to secure 
pressure plates to sealing elements. 

2.4 GROUT 

A. Description: Nonshrink, recommended for interior and exterior sealing openings 
in nonfire-rated walls or floors. 

B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-
adjusting, dry, hydraulic-cement grout. 

C. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

2.5 SILICONE SEALANTS 

A. Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and 
minus 25 percent movement capability, nontraffic-use, neutral-curing silicone 
joint sealant, ASTM C 920, Type S, Grade NS, Class 25, use NT. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. GE Construction Sealants; Momentive Performance Materials Inc. 
b. Pecora Corporation. 
c. Permathane®/Acryl-R®; ITW Polymers Sealants North America. 
d. Polymeric Systems, Inc. 
e. Sherwin-Williams Company (The). 
f. The Dow Chemical Company. 

B. Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and 
minus 25 percent movement capability, traffic- and nontraffic-use, neutral-curing 
silicone joint sealant; ASTM C 920, Type S, Grade P, Class 25, Uses T and NT. 
Grade P Pourable (self-leveling) formulation is for opening in floors and other 
horizontal surfaces that are not fire rated. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. May National Associates, Inc.; a subsidiary of Sika Corporation. 

C. Silicone Foam: Multicomponent, silicone-based liquid elastomers that, when 
mixed, expand and cure in place to produce a flexible, nonshrinking foam. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 
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a. Smooth-On. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, 
and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size 
large enough to provide 1-inch (25-mm) annular clear space between piping and 
concrete slabs and walls. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new 
slabs and walls are constructed. 
1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment 
areas or other wet areas 2 inches (50 mm) above finished floor level. 

2. Using grout or silicone sealant, seal space outside of sleeves in slabs and 
walls without sleeve-seal system. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular 

clear space between sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use 

sealants appropriate for size, depth, and location of joint. 

E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and 
Smoke-Barrier Penetrations: Maintain indicated fire or smoke rating of walls, 
partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with 
fire- and smoke-stop materials. Comply with requirements for firestopping and fill 
materials specified in Section 078413 "Penetration Firestopping." 

3.2 STACK-SLEEVE-FITTING INSTALLATION 

A. Install stack-sleeve fittings in new slabs as slabs are constructed. 

1. Install fittings that are large enough to provide 1/4-inch (6.4-mm) annular 
clear space between sleeve and pipe or pipe insulation. 

2. Secure flashing between clamping flanges for pipes penetrating floors with 
membrane waterproofing. Comply with requirements for flashing specified 
in Section 076200 "Sheet Metal Flashing and Trim." 
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3. Install section of cast-iron soil pipe to extend sleeve to 3 inches (76 mm) 
above finished floor level. 

4. Extend cast-iron sleeve fittings below floor slab as required to secure 
clamping ring if ring is specified. 

5. Using waterproof silicone sealant, seal space between top hub of stack-
sleeve fitting and pipe. 

B. Fire-Resistance-Rated, Horizontal Assembly, and Smoke Barrier Penetrations: 
Maintain indicated fire or smoke rating of floors at pipe penetrations. Seal pipe 
penetrations with fire- and smoke-stop materials. Comply with requirements for 
firestopping specified in Section 078413 "Penetration Firestopping." 

3.3 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-
grade at service piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material 
and size and for sleeve ID or hole size. Position piping in center of sleeve. Center 
piping in penetration, assemble sleeve-seal-system components, and install in 
annular space between piping and sleeve. Tighten bolts against pressure plates 
that cause sealing elements to expand and make a watertight seal. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for 
leaks. Repair leaks and retest until no leaks exist. 

B. Sleeves and sleeve seals will be considered defective if they do not pass tests 
and inspections. 

3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls Above Grade: 

a. Piping Smaller Than NPS 6 (DN 150): Cast-iron sleeves. 
b. Piping NPS 6 (DN 150) and Larger: Cast-iron pipe sleeves. 

2. Exterior Concrete Walls Below Grade: 

a. Piping Smaller Than NPS 6 (DN 150): Cast-iron pipe sleeves with 
sleeve-seal system. 
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1) Select sleeve size to allow for 1-inch (25-mm) annular clear 
space between piping and sleeve for installing sleeve-seal 
system. 

b. Piping NPS 6 (DN 150) and Larger: Cast-iron pipe sleeves with 
sleeve-seal system. 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear 
space between piping and sleeve for installing sleeve-seal 
system. 

3. Concrete Slabs-on-Grade: 

a. Piping Smaller Than NPS 6 (DN 150): Cast-iron pipe sleeves with 
sleeve-seal system. 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear 
space between piping and sleeve for installing sleeve-seal 
system. 

b. Piping NPS 6 (DN 150) and Larger: Cast-iron pipe sleeves with 
sleeve-seal system. 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear 
space between piping and sleeve for installing sleeve-seal 
system. 

4. Concrete Slabs Above Grade: 

a. Piping Smaller Than NPS 6 (DN 150):  Stack-sleeve fittings. 
b. Piping NPS 6 (DN 150) and Larger:  Stack-sleeve fittings. 

5. Interior Partitions: 

a. Piping Smaller Than NPS 6 (DN 150): Steel pipe sleeves. 
b. Piping NPS 6 (DN 150) and Larger: Galvanized-steel sheet sleeves. 

END OF SECTION 23 05 17 
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SECTION 23 05 18 - ESCUTCHEONS FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Escutcheons. 
2. Floor plates. 

1.3 DEFINITIONS 

A. Existing Piping to Remain: Existing piping that is not to be removed and that is not 
otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. BrassCraft Manufacturing Co.; a Masco company. 
2. Dearborn Brass. 
3. Jones Stephens Corp. 
4. Keeney Manufacturing Company (The). 
5. Mid-America Fittings, Inc. 
6. ProFlo; a Ferguson Enterprises, Inc. brand. 

2.2 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener. 
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B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished, chrome-
plated finish and spring-clip fasteners. 

2.3 FLOOR PLATES 

A. Split Floor Plates: Steel with concealed hinge. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and 
with OD that completely covers opening. 

1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep pattern. 
b. Chrome-Plated Piping: One-piece cast brass with polished, chrome-plated 

finish. 
c. Insulated Piping: One-piece cast brass with polished, chrome-plated finish. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece 

cast brass with polished, chrome-plated finish. 
e. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece cast 

brass with polished, chrome-plated finish. 
f. Bare Piping in Unfinished Service Spaces: One-piece cast brass with 

polished, chrome-plated finish. 
g. Bare Piping in Equipment Rooms: One-piece cast brass with polished, 

chrome-plated finish. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and 
with OD that completely covers opening. 

1. New Piping: Split floor plate. 
2. Existing Piping to Remain: Split floor plate. 

3.2 FIELD QUALITY CONTROL 

A. Using new materials, replace broken and damaged escutcheons and floor plates. 

END OF SECTION 23 05 18 
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SECTION 23 05 29 - HANGERS & SUPPORTS FOR HVAC PIPING & EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Fiberglass pipe hangers. 
4. Metal framing systems. 
5. Fiberglass strut systems. 
6. Thermal-hanger shield inserts. 
7. Fastener systems. 
8. Pipe stands. 
9. Equipment supports. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates 
for trapeze hangers for pipe and equipment supports. 

2. Section 230548.13 "Vibration Controls for HVAC" for vibration isolation 
devices. 

3. Section 233113 "Metal Ducts" for duct hangers and supports. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show 
fabrication and installation details and include calculations for the following; 
include Product Data for components: 

1. Trapeze pipe hangers. 
2. Metal framing systems. 
3. Fiberglass strut systems. 
4. Pipe stands. 
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5. Equipment supports. 

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with 
performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Include design calculations for designing trapeze hangers. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel 
according to AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators according to 
ASME Boiler and Pressure Vessel Code, Section IX. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in 
Section 014000 "Quality Requirements," to design trapeze pipe hangers and 
equipment supports. 

B. Structural Performance: Hangers and supports for HVAC piping and equipment 
shall withstand the effects of gravity loads and stresses within limits and under 
conditions indicated. 

1. Design supports for multiple pipes, including pipe stands, capable of 
supporting combined weight of supported systems, system contents, and 
test water. 

2. Design equipment supports capable of supporting combined operating 
weight of supported equipment and connected systems and components. 

2.2 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 
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1. Description: MSS SP-58, Types 1 through 58, factory-fabricated 
components. 

2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or 
electro-galvanized. 

3. Nonmetallic Coatings: Plastic coated, or epoxy powder-coated. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or 

cushion to support bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless 

steel. 

B. Stainless-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated 
components. 

2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or 
cushion to support bearing surface of piping. 

3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless 
steel. 

C. Copper Pipe and Tube Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-plated steel, factory-
fabricated components. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless 
steel. 

2.3 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support 
assembly made from structural carbon-steel shapes with MSS SP-58 carbon-
steel hanger rods, nuts, saddles, and U-bolts. 

2.4 FIBERGLASS PIPE HANGERS 

A. Clevis-Type, Fiberglass Pipe Hangers: 

1. Description: Similar to MSS SP-58, Type 1, factory-fabricated steel pipe 
hanger except hanger is made of fiberglass or fiberglass-reinforced resin. 

2. Hanger Rods: Continuous-thread rod, washer, and nuts made of stainless 
steel. 

3. Flammability: ASTM D 635, ASTM E 84, and UL 94. 

B. Strap-Type, Fiberglass Pipe Hangers: 

1. Description: Similar to MSS SP-58, Type 9 or Type 10, steel pipe hanger 
except hanger is made of fiberglass-reinforced resin. 
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a. Flammability: ASTM D 635, ASTM E 84, and UL 94. 

2. Hanger Rod and Fittings: Continuous-thread rod, washer, and nuts made 
of stainless steel. 

2.5 PLASTIC PIPE HANGERS 

A. Description: Similar to MSS SP-58, Types 1 through 58, factory-fabricated steel 
pipe hanger except hanger is made of plastic. 

B. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel. 

C. Flammability: ASTM D 635, ASTM E 84, and UL 94. 

2.6 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. ABB, Electrification Products Division. 
b. B-line; Eaton, Electrical Sector. 
c. Flex-Strut Inc. 
d. G-Strut. 
e. Haydon Corporation. 
f. MIRO Industries. 
g. Unistrut; Atkore International. 
h. Wesanco, Inc. 

2. Description: Shop- or field-fabricated, pipe-support assembly made of steel 
channels, accessories, fittings, and other components for supporting 
multiple parallel pipes. 

3. Standard: Comply with MFMA-4 factory-fabricated components for field 
assembly. 

4. Channels: Continuous slotted stainless-steel, Type 304 channel with 
inturned lips. 

5. Channel Width: Selected for applicable load criteria. 
6. Channel Nuts: Formed or stamped nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
7. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless 

steel. 
8. Metallic Coating:  Hot-dip galvanized. 

B. Non-MFMA Manufacturer Metal Framing Systems: 
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1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Anvil International. 
b. CADDY; nVent. 
c. Carpenter & Paterson, Inc. 
d. Eberl Iron Works, Inc. 
e. Empire Industries, Inc. 
f. Gripple Inc. 
g. MIRO Industries. 
h. PHD Manufacturing, Inc. 
i. RectorSeal HVAC; a CSW Industrials Company. 

2. Description: Shop- or field-fabricated, pipe-support assembly made of steel 
channels, accessories, fittings, and other components for supporting 
multiple parallel pipes. 

3. Standard: Comply with MFMA-4 factory-fabricated components for field 
assembly. 

4. Channels: Continuous slotted stainless-steel channel with inturned lips. 
5. Channel Width: Select for applicable load criteria. 
6. Channel Nuts: Formed or stamped nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
7. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless 

steel. 

2.7 FIBERGLASS STRUT SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Champion Fiberglass, Inc. 
2. Fabco Plastics Wholesale Limited. 
3. G-Strut. 
4. Seasafe, Inc.; AMICO, a Gibraltar Industries Company. 
5. Unistrut; Atkore International. 

B. Description: Structural-grade, factory-formed, glass-fiber-resin channels and 
angles for supporting multiple parallel pipes. 

1. Standard: Comply with MFMA-4 factory-fabricated components for field 
assembly. 

2. Channels: Continuous slotted fiberglass-reinforced plastic channel with 
inturned lips. 

3. Channel Width: Selected for applicable load criteria. 
4. Fittings and Accessories: Products provided by channel and angle 

manufacturer and designed for use with those items. 
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5. Fitting and Accessory Materials: Same as those for channels and 
angles, except metal items may be stainless steel. 

6. Rated Strength: Selected to suit applicable load criteria. 
7. Protect finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

2.8 THERMAL-HANGER SHIELD INSERTS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Buckaroos, Inc. 
2. CADDY; nVent. 
3. Carpenter & Paterson, Inc. 
4. KB Enterprise. 
5. National Pipe Hanger Corporation. 
6. Pipe Shields Inc. 
7. Piping Technology & Products, Inc. 
8. Rilco Manufacturing Co., Inc. 
9. Value Engineered Products, Inc. 

B. Insulation-Insert Material for Cold Piping: ASTM C 552, Type II cellular glass with 
100-psi (688-kPa) or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-
psi (862-kPa) minimum compressive strength and vapor barrier. 

C. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 
100-psi (688-kPa) or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-
psi (862-kPa) minimum compressive strength. 

D. For Trapeze or Clamped Systems: Insert and shield shall cover entire 
circumference of pipe. 

E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of 
pipe. 

F. Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping 
operating below ambient air temperature. 

2.9 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland 
cement concrete with pull-out, tension, and shear capacities appropriate for 
supported loads and building materials where used. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 
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a. Hilti, Inc. 
b. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
c. MKT Fastening, LLC. 
d. Simpson Strong-Tie Co., Inc. 

B. Mechanical-Expansion Anchors: Insert-wedge-type anchors for use in hardened 
portland cement concrete; with pull-out, tension, and shear capacities appropriate 
for supported loads and building materials where used. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. B-line; Eaton, Electrical Sector. 
b. Empire Tool and Manufacturing Co., Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
e. MKT Fastening, LLC. 

2. Indoor Applications:  stainless-steel. 
3. Outdoor Applications: Stainless steel. 

2.10 PIPE STANDS 

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies 
made of manufactured corrosion-resistant components to support roof-mounted 
piping. 

B. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made 
from structural-steel shapes, continuous-thread rods, and rollers, for mounting on 
permanent stationary roof curb. 

2.11 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from 
structural carbon-steel shapes. 

2.12 MATERIALS 

A. Aluminum: ASTM B 221 (ASTM B 221M). 

B. Carbon Steel: ASTM A 1011/A 1011M. 

C. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; 
galvanized. 

D. Stainless Steel: ASTM A 240/A 240M. 
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E. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for 
indoor applications and stainless steel for outdoor applications. Mating nuts and 
washers of similar materials as rods. 

F. Grout: ASTM C 1107/C 1107M, factory-mixed and -packaged, dry, hydraulic-
cement, nonshrink and nonmetallic grout; suitable for interior and exterior 
applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Powder Actuated Concrete Fasteners   

1. Obtain written approval from the structural engineer before using powder-
actuated concrete fasteners.  

2. Do not use powder-actuated concrete fasteners for lightweight-aggregate 
concretes or for slabs less than 4 inches (100 mm) thick. 

B. Suspension From Metal Decking 

1. Do not use metal decking for suspension of piping, ductwork or equipment. 
Hang items from top member of joist or provide additional structure to span 
between top members if needed. 

C. Comply with requirements in Section 078413 "Penetration Firestopping" for 
firestopping materials and installation for penetrations through fire-rated walls, 
ceilings, and assemblies. 

D. Strength of Support Assemblies: Where not indicated, select sizes of components 
so strength will be adequate to carry present and future static loads within 
specified loading limits. Minimum static design load used for strength 
determination shall be weight of supported components plus 200 lb (90 kg). 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, 
supports, clamps, and attachments as required to properly support piping from 
the building structure. 

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for 
grouping of parallel runs of horizontal piping, and support together on field-
fabricated trapeze pipe hangers. 
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1. Pipes of Various Sizes: Support together and space trapezes for smallest 
pipe size or install intermediate supports for smaller diameter pipes as 
specified for individual pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for 
loads being supported. Weld steel according to AWS D1.1/D1.1M. 

C. Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-
58. Install hangers and attachments as required to properly support piping from 
building structure. 

D. Metal and/or Fiberglass Framing System Installation: Arrange for grouping of 
parallel runs of piping, and support together on field-assembled strut systems. 

E. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated 
piping. 

F. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete 
slabs less than 4 inches (100 mm) thick in concrete after concrete is placed 
and completely cured. Use operators that are licensed by powder-actuated 
tool manufacturer. Install fasteners according to powder-actuated tool 
manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed 
and completely cured. Install fasteners according to manufacturer's written 
instructions. 

G. Pipe Stand Installation: 
1. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe 

stand and mount on permanent, stationary roof curb. See Section 077200 
"Roof Accessories" for curbs. 

H. Install hangers and supports complete with necessary attachments, inserts, bolts, 
rods, nuts, washers, and other accessories. 

I. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

J. Install hangers and supports to allow controlled thermal and seismic movement 
of piping systems, to permit freedom of movement between pipe anchors, and to 
facilitate action of expansion joints, expansion loops, expansion bends, and 
similar units. 

K. Install lateral bracing with pipe hangers and supports to prevent swaying. 

L. Install building attachments within concrete slabs or attach to structural steel. 
Install additional attachments at concentrated loads, including valves, flanges, 
and strainers, NPS 2-1/2 (DN 65) and larger and at changes in direction of piping. 
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Install concrete inserts before concrete is placed; fasten inserts to forms and 
install reinforcing bars through openings at top of inserts. 

M. Load Distribution: Install hangers and supports so that piping live and dead loads 
and stresses from movement will not be transmitted to connected equipment. 

N. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and 
to not exceed maximum pipe deflections allowed by ASME B31.9 for building 
services piping. 

O. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature: Clamp may project 
through insulation. 

b. Piping Operating below Ambient Air Temperature: Use thermal-
hanger shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building 
services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor 
barrier is indicated. Fill interior voids with insulation that matches adjoining 
insulation. 

a. Option: Thermal-hanger shield inserts may be used. Include steel 
weight-distribution plate for pipe NPS 4 (DN 100) and larger if pipe is 
installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor 
barrier. Shields shall span an arc of 180 degrees. 

a. Option: Thermal-hanger shield inserts may be used. Include steel 
weight-distribution plate for pipe NPS 4 (DN 100) and larger if pipe is 
installed on rollers. 

4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 
0.048 inch (1.22 mm) thick. 

b. NPS 4 (DN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) 
thick. 

c. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches (457 mm) long 
and 0.06 inch (1.52 mm) thick. 

d. NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches (610 mm) long and 
0.075 inch (1.91 mm) thick. 

e. NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches (610 mm) long and 
0.105 inch (2.67 mm) thick. 
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5. Pipes NPS 8 (DN 200) and Larger: Include wood or reinforced calcium-
silicate-insulation inserts of length at least as long as protective shield. 

6. Thermal-Hanger Shields: Install with insulation same thickness as piping 
insulation. 

3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead 
or to support equipment above floor. 

B. Grouting: Place grout under supports for equipment and make bearing surface 
smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and 
equipment supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections 
that cannot be shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc 
welding; appearance and quality of welds; and methods used in correcting 
welding work; and with the following: 

1. Use materials and methods that minimize distortion and develop strength 
and corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing 

and so contours of welded surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments 
and to achieve indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches 
(40 mm). 



New Bus Garage - Washington County Schools  C-S 1924 
 

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 23 05 29 - 12 

3.6 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed 
areas immediately after erecting hangers and supports. Use same materials as 
used for shop painting. Comply with SSPC-PA 1 requirements for touching up 
field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 
mils (0.05 mm). 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and 
apply galvanizing-repair paint to comply with ASTM A 780/A 780M. 

3.7 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping 
systems and equipment. 

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not 
specified in piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and 
equipment that will not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where 
attachments are in direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers, and 
metal framing systems and attachments for general service applications. 

F. Use stainless-steel pipe hangers, fiberglass pipe hangers, and fiberglass strut 
systems and stainless-steel attachments for hostile environment applications. 

G. Use copper-plated pipe hangers and stainless-steel attachments for copper 
piping and tubing. 

H. Use padded hangers for piping that is subject to scratching. 

I. Use thermal-hanger shield inserts for insulated piping and tubing. 

J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except 
as specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of 
noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to 
DN 750). 
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2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F 
(566 deg C), pipes NPS 4 to NPS 24 (DN 100 to DN 600), requiring up to 4 
inches (100 mm) of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For 
suspension of pipes NPS 3/4 to NPS 36 (DN 20 to DN 900), requiring clamp 
flexibility and up to 4 inches (100 mm) of insulation. 

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes 
NPS 1/2 to NPS 24 (DN 15 to DN 600) if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4 
(DN 15 to DN 100), to allow off-center closure for hanger installation before 
pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For 
suspension of noninsulated, stationary pipes NPS 3/4 to NPS 8 (DN 20 to 
DN 200). 

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of 
noninsulated, stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200). 

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200). 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of 
noninsulated, stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200). 

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For 
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 8 (DN 10 to 
DN 200). 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For 
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 3 (DN 10 to 
DN 80). 

12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30 
(DN 15 to DN 750). 

13. Clips (MSS Type 26): For support of insulated pipes not subject to 
expansion or contraction. 

14. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to 
NPS 36 (DN 100 to DN 900), with steel-pipe base stanchion support and 
cast-iron floor flange or carbon-steel plate. 

15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to 
NPS 36 (DN 100 to DN 900), with steel-pipe base stanchion support and 
cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe. 

16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type 
support for pipes NPS 2-1/2 to NPS 36 (DN 65 to DN 900) if vertical 
adjustment is required, with steel-pipe base stanchion support and cast-iron 
floor flange. 

17. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to 
NPS 30 (DN 25 to DN 750), from two rods if longitudinal movement caused 
by expansion and contraction might occur. 

18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-
1/2 to NPS 24 (DN 65 to DN 600), from single rod if horizontal movement 
caused by expansion and contraction might occur. 
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19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 
(DN 50 to DN 1050) if longitudinal movement caused by expansion and 
contraction might occur but vertical adjustment is unnecessary. 

20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to 
NPS 24 (DN 50 to DN 600) if small horizontal movement caused by 
expansion and contraction might occur and vertical adjustment is 
unnecessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes 
NPS 2 to NPS 30 (DN 50 to DN 750) if vertical and lateral adjustment during 
installation might be required in addition to expansion and contraction. 

K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers 
NPS 3/4 to NPS 24 (DN 24 to DN 600). 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe 
risers NPS 3/4 to NPS 24 (DN 20 to DN 600) if longer ends are required for 
riser clamps. 

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm) 
for heavy loads. 

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) 
piping installations. 

3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe 
rings. 

4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to 
various types of building attachments. 

5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F (49 to 232 
deg C) piping installations. 

M. Building Attachments: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment 
to suspend pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with 
bar-joist construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom 
flange of beams, channels, or angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom 
flange of beams. 

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of 
beams if loads are considerable and rod sizes are large. 
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6. C-Clamps (MSS Type 23): For structural shapes. 
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is 

required tangent to flange edge. 
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom 

of steel I-beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom 

of steel I-beams for heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For 

attaching to structural steel. 
12. Welded-Steel Brackets: For support of pipes from below or for suspending 

from above by using clip and rod. Use one of the following for indicated 
loads: 

a. Light (MSS Type 31): 750 lb (340 kg). 
b. Medium (MSS Type 32): 1500 lb (680 kg). 
c. Heavy (MSS Type 33): 3000 lb (1360 kg). 

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam 

is required. 
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject 

to linear horizontal movement where headroom is limited. 

N. Saddles and Shields: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids 
with insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by 
manufacturer to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe. 

O. Spring Hangers and Supports: Unless otherwise indicated and except as 
specified in piping system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping 
movement. 

2. Spring Cushions (MSS Type 48): For light loads if vertical movement does 
not exceed 1-1/4 inches (32 mm). 

3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll 
hanger with springs. 

4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or 
thermal expansion in piping systems. 

5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping 
system from hanger. 
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6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load 
and limit variability factor to 25 percent to allow expansion and contraction 
of piping system from base support. 

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load 
and limit variability factor to 25 percent to allow expansion and contraction 
of piping system from trapeze support. 

8. Constant Supports: For critical piping stress and if necessary to avoid 
transfer of stress from one support to another support, critical terminal, or 
connected equipment. Include auxiliary stops for erection, hydrostatic test, 
and load-adjustment capability. These supports include the following types: 

a. Horizontal (MSS Type 54): Mounted horizontally. 
b. Vertical (MSS Type 55): Mounted vertically. 
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze 

member. 

P. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that 
are not specified in piping system Sections. 

Q. Comply with MFMA-103 for metal framing system selections and applications that 
are not specified in piping system Sections. 

R. Use powder-actuated fasteners or mechanical-expansion anchors instead of 
building attachments where required in concrete construction. 

END OF SECTION 23 05 29 
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SECTION 23 05 48 - VIBRATION AND SEISMIC CONTROLS FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Elastomeric isolation pads. 
2. Elastomeric isolation mounts. 
3. Elastomeric hangers. 

1.3 DEFINITIONS 

A. IBC:  International Building Code. 

B. ICC-ES:  ICC-Evaluation Service. 

C. OSHPD:  Office of Statewide Health Planning & Development (for the State of 
California). 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated load, rated deflection, and overload capacity for each vibration 
isolation device. 

2. Illustrate and indicate style, material, strength, fastening provision, and 
finish for each type and size of vibration isolation device and seismic-
restraint component required. 
a. Annotate to indicate application of each product submitted and 

compliance with requirements. 

B. Shop Drawings: 
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1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Applicable Standards: 

1. The Kentucky Building Code. 
2. International Building Code. 

PART 2 - PRODUCTS 

2.1 ELASTOMERIC ISOLATION PADS 

A. Elastomeric Isolation Pads: . 

1. Manufacturers:  Subject to compliance with requirements, Subject to 
compliance with requirements, provide products by one of the following: 

a. Ace Mountings Co., Inc. 
b. California Dynamics Corporation. 
c. Isolation Technology, Inc. 
d. Kinetics Noise Control, Inc. 
e. Mason Industries, Inc. 
f. Vibration Eliminator Co., Inc. 
g. Vibration Isolation. 
h. Vibration Mountings & Controls, Inc. 

2. Fabrication:  Single or multiple layers of sufficient durometer stiffness for 
uniform loading over pad area. 

3. Size:  Factory or field cut to match requirements of supported equipment. 
4. Pad Material:  Oil and water resistant with elastomeric properties. 
5. Surface Pattern:  Waffle pattern. 
6. Infused nonwoven cotton or synthetic fibers. 
7. Load-bearing metal plates adhered to pads. 
8. Sandwich-Core Material:  Resilient and elastomeric. 

a. Surface Pattern:  Waffle pattern. 
b. Infused nonwoven cotton or synthetic fibers. 

2.2 ELASTOMERIC ISOLATION MOUNTS 

A. Double-Deflection, Elastomeric Isolation Mounts: . 
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1. Manufacturers:  Subject to compliance with requirements, Subject to 
compliance with requirements, provide products by the following: 

a. Ace Mountings Co., Inc. 
b. California Dynamics Corporation. 
c. Isolation Technology, Inc. 
d. Kinetics Noise Control, Inc. 
e. Mason Industries, Inc. 
f. Vibration Eliminator Co., Inc. 
g. Vibration Isolation. 
h. Vibration Mountings & Controls, Inc. 

2. Mounting Plates: 

a. Top Plate:  Encapsulated steel load transfer top plates, factory drilled 
and threaded with threaded studs or bolts. 

b. Baseplate:  Encapsulated steel bottom plates with holes provided for 
anchoring to support structure. 

3. Elastomeric Material:  Molded, oil-resistant rubber, neoprene, or other 
elastomeric material. 

2.3 ELASTOMERIC HANGERS 

A. Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods: . 

1. Manufacturers:  Subject to compliance with requirements, provide products 
by the following: 

a. Ace Mountings Co., Inc. 
b. California Dynamics Corporation. 
c. Isolation Technology, Inc. 
d. Kinetics Noise Control, Inc. 
e. Mason Industries, Inc. 
f. Vibration Eliminator Co., Inc. 
g. Vibration Mountings & Controls, Inc. 

2. Frame:  Steel, fabricated with a connection for an upper threaded hanger 
rod and an opening on the underside to allow for a maximum of 30 degrees 
of angular lower hanger-rod misalignment without binding or reducing 
isolation efficiency. 

3. Dampening Element:  Molded, oil-resistant rubber, neoprene, or other 
elastomeric material with a projecting bushing for the underside opening 
preventing steel to steel contact. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation control devices for 
compliance with requirements for installation tolerances and other conditions 
affecting performance of the Work. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual 
locations before installation. 

C. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 APPLICATIONS 

A. Multiple Pipe Supports:  Secure pipes to trapeze member with clamps approved 
for application. 

B. Strength of Support Assemblies:  Where not indicated, select sizes of 
components so strength is adequate to carry present and future static and 
seismic loads within specified loading limits. 

3.3 VIBRATION CONTROL DEVICE INSTALLATION 

A. Coordinate the location of embedded connection hardware with supported 
equipment attachment and mounting points and with requirements for concrete 
reinforcement and formwork specified. 

B. Installation of vibration isolators must not cause any change of position of 
equipment, piping, or ductwork resulting in stresses or misalignment. 

C. Comply with requirements in Section 077200 "Roof Accessories" for installation 
of roof curbs, equipment supports, and roof penetrations. 

D. Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to 
drilling holes for anchors.  Do not damage existing reinforcing or embedded 
items during coring or drilling.  Notify the structural engineer if reinforcing 
steel or other embedded items are encountered during drilling.  Locate and 
avoid prestressed tendons, electrical and telecommunications conduit, and 
gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has 
achieved full design strength. 
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3. Wedge Anchors:  Protect threads from damage during anchor installation.  
Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in 
the structural element to which anchor is to be fastened. 

4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust 
prior to installation of adhesive.  Place adhesive in holes proceeding from 
the bottom of the hole and progressing toward the surface in such a manner 
as to avoid introduction of air pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque 
wrench. 

6. Install stainless-steel anchors. 

3.4 EQUIPMENT BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to supported 
equipment manufacturer's written instructions. 

1. Place and secure anchorage devices.  Use Setting Drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

2. Install anchor bolts to elevations required for proper attachment to 
supported equipment. 

3. Install anchor bolts according to anchor-bolt manufacturer's written 
instructions. 

3.5 ADJUSTING 

A. Adjust isolators after piping system is at operating weight. 

3.6 VIBRATION ISOLATOR SCHEDULE 

A. Where not otherwise shown or specified in the contract documents, isolator type 
and deflection shall be according to manufacturer’s guidelines. 

B. Isolator type and deflection shall be according to schedules in contract 
documents. 

C. General:  Except as otherwise indicated, apply the following types of vibration 
isolators at indicated locations or for indicated items of equipment.  Selection is 
Installer's option where more than one type is indicated. 

D. Pad-Type Isolators or Elastomeric Mounts:  Install where the following equipment 
is indicated in noncritical locations:   
1. Floor mounted air handling units. 
2. Air compressor. 

E. Isolation Hangers:  Install where the following suspended equipment is indicated:   
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1. Fans. 
2. Unit Heaters. 

END OF SECTION 23 05 48 
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SECTION 23 05 53 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Warning tape. 
4. Pipe labels. 
5. Duct labels. 
6. Ceiling Identification Discs 
7. Stencils. 
8. Valve tags. 
9. Warning tags. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Equipment-Label Schedule: Include a listing of all equipment to be labeled with 
the proposed content for each label. 

C. Valve-numbering scheme. 

D. Valve Schedules: Provide for each piping system. Include in operation and 
maintenance manuals. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Brady Corporation. 
b. Brimar Industries, Inc. 
c. Carlton Industries, LP. 
d. Champion America. 
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e. Craftmark Pipe Markers. 
f. emedco. 
g. Kolbi Pipe Marker Co. 
h. LEM Products Inc. 
i. Marking Services, Inc. 
j. Seton Identification Products; a Brady Corporation company. 

2. Material and Thickness: Brass, 0.032-inch (0.8-mm) minimum thickness, 
with predrilled or stamped holes for attachment hardware. 

3. Letter and Background Color: As indicated for specific application under 
Part 3. 

4. Minimum Label Size: Length and width vary for required label content, but 
not less than 2-1/2 by 3/4 inch (64 by 19 mm). 

5. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance 
is less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances of 
up to 72 inches (1830 mm), and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-fourths 
the size of principal lettering. 

6. Fasteners: Stainless steel rivets or self-tapping screws. 
7. Adhesive: Contact-type permanent adhesive, compatible with label and with 

substrate. 

B. Plastic Labels for Equipment: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Brady Corporation. 
b. Brimar Industries, Inc. 
c. Carlton Industries, LP. 
d. Champion America. 
e. Craftmark Pipe Markers. 
f. emedco. 
g. Kolbi Pipe Marker Co. 
h. LEM Products Inc. 
i. Marking Services, Inc. 
j. Seton Identification Products; a Brady Corporation company. 

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical 
engraving, 1/8 inch (3.2 mm) thick, with predrilled holes for attachment 
hardware. 

3. Letter and Background Color: As indicated for specific application under 
Part 3. 

4. Maximum Temperature: Able to withstand temperatures of up to 160 deg F 
(71 deg C). 

5. Minimum Label Size: Length and width vary for required label content, but 
not less than 2-1/2 by 3/4 inch (64 by 19 mm). 

6. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance 
is less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances of 
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up to 72 inches (1830 mm), and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-fourths 
the size of principal lettering. 

7. Fasteners: Stainless steel rivets or self-tapping screws. 
8. Adhesive: Contact-type permanent adhesive, compatible with label and with 

substrate. 

C. Label Content: Include equipment's Drawing designation or unique equipment 
number, Drawing numbers where equipment is indicated (plans, details, and 
schedules), and the Specification Section number and title where equipment is 
specified. 

2.2 WARNING SIGNS AND LABELS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Brady Corporation. 
2. Brimar Industries, Inc. 
3. Carlton Industries, LP. 
4. Champion America. 
5. Craftmark Pipe Markers. 
6. emedco. 
7. LEM Products Inc. 
8. Marking Services Inc. 
9. National Marker Company. 
10. Seton Identification Products; a Brady Corporation company. 
11. Stranco, Inc. 

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical 
engraving, 1/8 inch (3.2 mm) thick, with predrilled holes for attachment hardware. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Maximum Temperature: Able to withstand temperatures of up to 160 deg F (71 
deg C). 

E. Minimum Label Size: Length and width vary for required label content, but not 
less than 2-1/2 by 3/4 inch (64 by 19 mm). 

F. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is 
less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances of up to 72 
inches (1830 mm), and proportionately larger lettering for greater viewing 
distances. Include secondary lettering two-thirds to three-fourths the size of 
principal lettering. 

G. Fasteners: Stainless steel rivets or self-taping screws. 
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H. Adhesive: Contact-type permanent adhesive, compatible with label and with 
substrate. 

I. Arc-Flash Warning Signs: Provide arc-flash warning signs in locations and with 
content in accordance with requirements of OSHA and NFPA70E and other 
applicable codes and standards. 

J. Label Content: Include caution and warning information plus emergency 
notification instructions. 

2.3 WARNING TAPE 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Brady Corporation. 
2. Brimar Industries, Inc. 
3. Craftmark Pipe Markers. 
4. National Marker Company. 
5. Seton Identification Products; a Brady Corporation company. 

B. Material: Vinyl. 

C. Minimum Thickness: 0.005 inch (0.12 mm). 

D. Letter, Pattern, and Background Color: As indicated for specific application under 
Part 3. 

E. Waterproof Adhesive Backing: Suitable for indoor or outdoor use. 

F. Maximum Temperature: 160 deg F (70 deg C). 

G. Minimum Width: 2 inches (50 mm). 

2.4 PIPE LABELS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation. 
3. Brimar Industries, Inc. 
4. Carlton Industries, LP. 
5. Champion America. 
6. Craftmark Pipe Markers. 
7. emedco. 
8. Kolbi Pipe Marker Co. 
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9. LEM Products Inc. 
10. Marking Services Inc. 
11. Seton Identification Products; a Brady Corporation company. 

B. General Requirements for Manufactured Pipe Labels: Preprinted, color coded, 
with lettering indicating service and showing flow direction in accordance with 
ASME A13.1. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-
adhesive backing. 

E. Pipe Label Contents: Include identification of piping service using same 
designations or abbreviations as used on Drawings. Also include: 

1. Pipe size. 
2. Flow-Direction Arrows: Include flow-direction arrows on distribution piping. 

Arrows may be either integral with label or applied separately. 
3. Lettering Size: Size letters in accordance with ASME A13.1 for piping. 

2.5 DUCT LABELS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Brady Corporation. 
2. Brimar Industries, Inc. 
3. Carlton Industries, LP. 
4. Champion America. 
5. Craftmark Pipe Markers. 
6. emedco. 
7. Kolbi Pipe Marker Co. 
8. LEM Products Inc. 
9. Marking Services Inc. 
10. Seton Identification Products; a Brady Corporation company. 

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical 
engraving, 1/8 inch (3.2 mm) thick, and having predrilled holes for attachment 
hardware. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 
deg C). 
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E. Minimum Label Size: Length and width vary for required label content, but not 
less than 2-1/2 by 3/4 inch (64 by 19 mm). 

F. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is 
less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances of up to 72 
inches (1830 mm), and proportionately larger lettering for greater viewing 
distances. Include secondary lettering two-thirds to three-fourths the size of 
principal lettering. 

G. Fasteners: Stainless steel rivets or self-tapping screws. 

H. Adhesive: Contact-type permanent adhesive, compatible with label and with 
substrate. 

I. Duct Label Contents: Include identification of duct service using same 
designations or abbreviations as used on Drawings. Also include the following: 

1. Duct size. 

J. Flow-Direction Arrows: Include flow-direction Arrows on distribution ducts. 
Arrows may be either integral with label or may be applied separately. 

K. Lettering Size: Size letters in accordance with ASME A13.1 for piping. 

2.6 UNDERGROUND-TYPE PLASTIC LINE MARKERS: 

A. General:  Manufacturer's standard permanent, bright-colored, continuous-printed 
plastic tape, intended for direct-burial service; not less than 6" wide x 4 mils thick.  
Provide tape with printing which most accurately indicates type of service of 
buried pipe. 

B. Provide multi-ply tape consisting of solid aluminum foil core between 2-layers of 
plastic tape. 

 

2.7 UTILITY SERVICE MARKERS: 

A. Markers shall consist of bronze plates, ground and polished, and marked to 
identify the service.  Markers shall also be stamped with arrows indicating the 
direction the service extends.  A typical marker detail is shown on the Drawings 

2.8 MARKERS FOR IDENTIFYING EQUIPMENT ABOVE CEILINGS: 

A. Provide manufacturer's standard laminated plastic, color-coded equipment 
markers for identifying type and location of mechanical equipment above 
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suspended ceilings.  Provide markers with pressure adhesive and engraved as 
scheduled in this section. Markers shall be narrow enough to fit on exposed 
ceiling grid and long enough to accommodate specified engraving.  Install on 
ceiling grid closest to equipment above ceiling. 

2.9 STENCILS 

A. Stencils for Piping: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Brimar Industries, Inc. 
b. Craftmark Pipe Markers. 
c. Kolbi Pipe Marker Co. 
d. Marking Services Inc. 

2. Lettering Size: Size letters in accordance with ASME A13.1 for piping. 
3. Stencil Material: Aluminum, brass, or fiberboard. 
4. Stencil Paint: Exterior, gloss, alkyd enamel in colors complying with 

recommendations in ASME A13.1 unless otherwise indicated. Paint may be 
in pressurized spray-can form. 

5. Identification Paint: Exterior, alkyd enamel. Paint may be in pressurized 
spray-can form. 

6. Letter and Background Color: As indicated for specific application under 
Part 3. 

B. Stencils for Ducts: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to the following: 

a. Brimar Industries, Inc. 
b. Craftmark Pipe Markers. 
c. Kolbi Pipe Marker Co. 
d. Marking Services Inc. 

2. Lettering Size: Minimum letter height of 1-1/4 inches (32 mm) for viewing 
distances of up to 15 ft. (4-1/2 m) and proportionately larger lettering for 
greater viewing distances. 

3. Stencil Material:  Fiberboard or metal. 
4. Stencil Paint: Exterior, gloss, alkyd enamel. Paint may be in pressurized 

spray-can form. 
5. Identification Paint: Exterior, alkyd enamel. Paint may be in pressurized 

spray-can form. 
6. Letter and Background Color: Color as indicated for specific application 

under Part 3. 
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C. Stencils for Access Panels and Door Labels, Equipment Labels, and Similar 
Operational Instructions: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Brimar Industries, Inc. 
b. Craftmark Pipe Markers. 
c. Kolbi Pipe Marker Co. 
d. Marking Services Inc. 

2. Lettering Size: Minimum letter height of 1/2 inch (13 mm) for viewing 
distances of up to 72 inches (1830 mm) and proportionately larger lettering 
for greater viewing distances. 

3. Stencil Material:  Fiberboard or metal. 
4. Stencil Paint: Exterior, gloss, alkyd enamel. Paint may be in pressurized 

spray-can form. 
5. Identification Paint: Exterior, alkyd enamel. Paint may be in pressurized 

spray-can form. 
6. Letter and Background Color: As indicated for specific application under 

Part 3. 

2.10 VALVE TAGS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation. 
3. Brimar Industries, Inc. 
4. Carlton Industries, LP. 
5. Champion America. 
6. Craftmark Pipe Markers. 
7. emedco. 
8. Kolbi Pipe Marker Co. 
9. LEM Products Inc. 
10. Marking Services Inc. 
11. Seton Identification Products; a Brady Corporation company. 

B. Description: Stamped or engraved with 1/4-inch (6.4-mm) letters for piping 
system abbreviation and 1/2-inch (13-mm) numbers. 

1. Tag Material: Brass, 0.04-inch (1.0-mm) minimum thickness, with predrilled 
or stamped holes for attachment hardware. 

2. Fasteners: Brass S-hook. 

C. Letter and Background Color: As indicated for specific application under Part 3. 
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D. Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) bond paper. 
Tabulate valve number, piping system, system abbreviation (as shown on valve 
tag), location of valve (room or space), normal-operating position (open, closed, 
or modulating), and variations for identification. Mark valves for emergency 
shutoff and similar special uses. 

1. Include valve-tag schedule in operation and maintenance data. 

2.11 WARNING TAGS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Brady Corporation. 
2. Brimar Industries, Inc. 
3. Champion America. 
4. Craftmark Pipe Markers. 
5. emedco. 
6. Kolbi Pipe Marker Co. 
7. LEM Products Inc. 
8. Marking Services Inc. 
9. Seton Identification Products; a Brady Corporation company. 

B. Description: Preprinted accident-prevention tags of plasticized card stock. 

1. Size: 3 by 5-1/4 inches (75 by 133 mm) minimum. 
2. Fasteners: Brass grommet and wire. 
3. Nomenclature: Large-size primary caption, such as "DANGER," 

"CAUTION," or "DO NOT OPERATE." 
4. Letter and Background Color: As indicated for specific application under 

Part 3. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of incompatible primers, paints, and 
encapsulants, as well as dirt, oil, grease, release agents, and other substances 
that could impair bond of identification devices. 

3.2 INSTALLATION, GENERAL REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and 
painting of surfaces where devices are to be applied. 
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B. Coordinate installation of identifying devices with locations of access panels and 
doors. 

C. Install identifying devices before installing acoustical ceilings and similar 
concealment. 

D. Locate identifying devices so that they are readily visible from the point of normal 
approach. 

3.3 MECHANICAL EQUIPMENT IDENTIFICATION ABOVE CEILING: 

A. Attach Seton-Ply Discs to ceiling grid under equipment or to access doors in non-
accessible ceilings as follows: 

                 Background  Lettering 
1.  Equipment       Engraved  Color   Color      
2.  Fire Damper       FD   Black   White 
3.  Smoke Damper       SMD  Black   White 
4.  Volume Damper      VD   Black   White 

3.4 INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS 

A. Permanently fasten labels on each item of mechanical equipment. 

B. Sign and Label Colors: 

1. White letters on an ANSI Z535.1 safety-blue background. 

C. Locate equipment labels where accessible and visible. 

D. Arc-Flash Warning Signs: Provide arc-flash warning signs on electrical 
disconnects and other equipment where arc-flash hazard exists, as indicated on 
Drawings, and in accordance with requirements of OSHA and NFPA 70E, and 
other applicable codes and standards. 

3.5 INSTALLATION OF WARNING TAPE 

A. Warning Tape Color and Pattern: Yellow background with black diagonal stripes. 

B. Install warning tape on pipes and ducts, with cross-designated walkways 
providing less than 6 ft. (2 m) of clearance. 

C. Locate tape so as to be readily visible from the point of normal approach. 
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3.6 INSTALLATION OF PIPE LABELS 

A. Piping Color Coding: Painting of piping is specified. 

B. Install pipe labels showing service and flow direction with permanent adhesive 
on pipes. 

C. Stenciled Pipe Label Option: Stenciled labels showing service and flow direction 
may be provided instead of manufactured pipe labels, at Installer's option. Install 
stenciled pipe labels, complying with ASME A13.1, with painted, color-coded 
bands or rectangles on each piping system. 

1. Identification Paint: Use for contrasting background. 
2. Stencil Paint: Use for pipe marking. 

D. Pipe-Label Locations: Locate pipe labels where piping is exposed or above 
accessible ceilings in finished spaces; machine rooms; accessible maintenance 
spaces such as shafts, tunnels, and plenums; and exterior exposed locations as 
follows: 

1. Within 3 ft. (1 m) of each valve and control device. 
2. At access doors, manholes, and similar access points that permit view of 

concealed piping. 
3. Within 3 ft. (1 m) of equipment items and other points of origination and 

termination. 
4. Spaced at maximum intervals of 25 ft. (8 m) along each run. Reduce 

intervals to 10 ft. (3.0 m) in areas of congested piping, ductwork, and 
equipment. 

5. Space every 10’ in mechanical rooms. 

E. Provide piping identification markers in accordance with the following schedule. 
Provide black lettering on yellow backgrounds and white lettering on backgrounds 
with other colors. 

F. COLOR CODING FOR HVAC PIPING 

Piping Identification Schedule 

         Background  Letter 
Piping       Color     Color  Legend - Band 

1. Relief Valve Discharge   Orange    Black  R.V.D. 
2. Fuel Oil Supply     Purple     White  F.O.S. 
3. Fuel Oil Return     Purple     White  F.O.R. 
4. Fuel Oil Fill     Purple     White  F.O.F. 
5. Fuel Oil Vent     Purple     White  F.O.V. 
6. Condensate Drainage   Green   White  C.D. 
7. Refrigerant Suction    Yellow   Black  R.S. 
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8. Refrigerant Hot Gas    Yellow   Black  R.H.G. 
9. Refrigerant Liquid    Yellow   Black  R.L. 

G. Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying 
fluids at temperatures of 125 deg F (52 deg C) or higher. Where these pipes are 
to remain uninsulated, use a short section of insulation or use stenciled labels. 

H. Flow-Direction Arrows: Use arrows to indicate direction of flow in pipes, including 
pipes where flow is allowed in both directions. 

3.7 INSTALLATION OF DUCT LABELS 

A. Install plastic-laminated duct labels showing service and flow direction with 
permanent adhesive on air ducts. 

1. Provide labels in the following color codes: 

a. For air supply ducts: White letters on blue background. 
b. For air return ducts: White letters on blue background. 
c. For exhaust-, outside-, relief-, return-, and mixed-air ducts: White 

letters on blue background. 

B. Stenciled Duct-Label Option: Stenciled labels showing service and flow direction 
may be provided instead of plastic-laminated duct labels, at Installer's option. 

1. For all air ducts: Black letters on white background. 

C. Locate label near each point where ducts enter into and exit from concealed 
spaces and at maximum intervals of [20 ft. (6 m)] where exposed or are 
concealed by removable ceiling system. 

Duct System    Stencil Wording 
1. Supply Air     "Supply Air" 
2. Return Air     "Return Air" 
3. Outside Air     "Outside Air" 
4. Exhaust Air     "Exhaust" 

D. Stenciled Access Panels and Door Labels, Equipment Labels, and Similar 
Operational Instructions: 

1. Black letters on White background. 

3.8 UNDERGROUND PIPING IDENTIFICATION: 

A. General:  During back-filling/top-soiling of each exterior underground piping 
systems, install continuous underground-type plastic line marker, located directly 
over buried line at 12" below finished grade.  Where multiple small lines are 
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buried in common trench and do not exceed overall width of 16", install single line 
marker.  For tile fields and similar installations, mark only edge pipe lines of field. 

3.9 UTILITY SERVICE MARKERS 

A. Install utility service markers where shown on plans for underground utilities and 
at building entrance or exit or any change in direction. 

3.10 INSTALLATION OF VALVE TAGS 

A. Install tags on valves and control devices in piping systems, except check valves, 
valves within factory-fabricated equipment units, shutoff valves, and HVAC 
terminal devices and similar roughing-in connections of end-use fixtures and 
units. List tagged valves in a valve schedule in the operating and maintenance 
manual. 

B. Mount valve schedule frames and schedules in machine rooms where indicated 
or, if not otherwise indicated, where directed by Architect/Engineer. 

C. Where more than one major machine room is shown for project, install mounted 
valve schedule in each major machine room, and repeat only main valves which 
are to be operated in conjunction with operations of more than single machine 
room. 

D. Valve-Tag Application Schedule: Tag valves according to size, shape, and color 
scheme and with captions similar to those indicated in "Valve-Tag Size and 
Shape" Subparagraph below. 

1. Valve-Tag Size and Shape:  1-1/2 inches (38 mm), round 

2. Valve-Tag Colors: 

a. For each piping system, use the same lettering and background 
coloring system on valve tags as used for the Pipe Label Schedule 
text and background. 

3.11 INSTALLATION OF WARNING TAGS 

A. Warning Tag Color: Black letters on an ANSI Z535.1 safety-yellow background. 

B. Attach warning tags, with proper message, to equipment and other items where 
specified. 

END OF SECTION 23 05 53 
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Testing, Adjusting, and Balancing of Air Systems: 

a. Constant-volume air systems. 

2. Testing, adjusting, and balancing of fuel oil systems for HVAC. 
3. Testing, adjusting, and balancing of equipment. 

1.3 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. NEBB: National Environmental Balancing Bureau. 

C. TAB: Testing, adjusting, and balancing. 

D. TABB: Testing, Adjusting, and Balancing Bureau. 

E. TAB Specialist: An independent entity meeting qualifications to perform TAB 
work. 

F. TDH: Total dynamic head. 

G. UFAD: Underfloor air distribution. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit 
documentation that the TAB specialist and this Project's TAB team members 
meet the qualifications specified in "Quality Assurance" Article. 
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B. Contract Documents Examination Report: Within 30 days of Contractor's Notice 
to Proceed, submit the Contract Documents review report, as specified in Part 3. 

C. System Readiness Checklists: Within 30 days of Contractor's Notice to Proceed, 
submit system readiness checklists, as specified in "Preparation" Article. 

D. Examination Report: Submit a summary report of the examination review 
required in "Examination" Article. 

E. Certified TAB reports. 

F. Sample report forms. 

G. Instrument calibration reports, to include the following: 

1. Instrument type and make. 
2. Serial number. 
3. Application. 
4. Dates of use. 
5. Dates of calibration. 

1.5 QUALITY ASSURANCE 

A. TAB Specialists Qualifications, Certified by NEBB or TABB: 

1. TAB Field Supervisor: Employee of the TAB specialist and certified by 
NEBB or TABB. 

2. TAB Technician: Employee of the TAB specialist and certified by NEBB or 
TABB. 

B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with 
requirements in ASHRAE 111, Section 4, "Instrumentation." 

C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, 
Section 6.7.2.3 - "System Balancing." 

D. Code and AHJ Compliance: TAB is required to comply with governing codes and 
requirements of authorities having jurisdiction. 
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PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements 
and to discover conditions in systems designs that may preclude proper TAB of 
systems and equipment. 

B. Examine installed systems for balancing devices, such as test ports, gauge 
cocks, thermometer wells, flow-control devices, balancing valves and fittings, and 
manual volume dampers. Verify that locations of these balancing devices are 
applicable for intended purpose and are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine design data, including HVAC system descriptions, statements of design 
assumptions for environmental conditions and systems output, and statements 
of philosophies and assumptions about HVAC system and equipment controls. 

E. Examine equipment performance data. 

F. Examine system and equipment installations and verify that field quality-control 
testing, cleaning, and adjusting specified in individual Sections have been 
performed. 

G. Examine test reports specified in individual system and equipment Sections. 

H. Examine HVAC equipment and verify that bearings are greased, belts are aligned 
and tight, filters are clean, and equipment with functioning controls is ready for 
operation. 

I. Examine heat-transfer coils for correct piping connections and for clean and 
straight fins. 

J. Examine operating safety interlocks and controls on HVAC equipment. 

K. Examine control dampers for proper installation for their intended function of 
isolating, throttling, diverting, or mixing air flows. 

L. Report deficiencies discovered before and during performance of TAB 
procedures. Observe and record system reactions to changes in conditions. 
Record default set points if different from indicated values. 



New Bus Garage - Washington County Schools  C-S 1924 
 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 23 05 93 - 4 

3.2 PREPARATION 

A. Prepare a TAB plan that includes the following: 

1. Equipment and systems to be tested. 
2. Strategies and step-by-step procedures for balancing the systems. 
3. Instrumentation to be used. 
4. Sample forms with specific identification for all equipment. 

B. Perform system-readiness checks of HVAC systems and equipment to verify 
system readiness for TAB work. Include, at a minimum, the following: 

1. Airside: 
a. Duct systems are complete with terminals installed. 
b. Volume, smoke, and fire dampers are open and functional. 
c. Clean filters are installed. 
d. Fans are operating, free of vibration, and rotating in correct direction. 
e. Ceilings are installed. 
f. Windows and doors are installed. 
g. Suitable access to balancing devices and equipment is provided. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system in accordance with 
the procedures contained in AABC's "National Standards for Total System 
Balance" or NEBB's "Procedural Standards for Testing, Adjusting, and Balancing 
of Environmental Systems" and in this Section. 

B. Cut insulation, ducts, pipes, and equipment casings for installation of test probes 
to the minimum extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material 
and thickness as used to construct ducts. 

2. After testing and balancing, install test ports and duct access doors that 
comply with requirements in Section 233300 "Air Duct Accessories." 

3. Install and join new insulation that matches removed materials. Restore 
insulation, coverings, vapor barrier, and finish in accordance with 
Section 230713 "Duct Insulation," Section 230716 "HVAC Equipment 
Insulation," and Section 230719 "HVAC Piping Insulation." 

C. Mark equipment and balancing devices, including damper-control positions, 
valve position indicators, fan-speed-control levers, and similar controls and 
devices, with paint or other suitable, permanent identification material to show 
final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 
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3.4 TESTING, ADJUSTING, AND BALANCING OF HVAC EQUIPMENT 

A. Test, adjust, and balance HVAC equipment indicated on Drawings, including, but 
not limited to, the following: 

1. Motors. 
2. Fans and ventilators. 
3. Furnaces. 
4. Unit heaters. 
5. Condensing units. 
6. Heating and ventilating units. 
7. Split-system air conditioners. 
8. Coils. 

3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet 
factors and recommended testing procedures. Crosscheck the summation of 
required outlet volumes with required fan volumes. 

B. Prepare schematic diagrams of systems' Record drawings duct layouts. 

C. Determine the best locations in main and branch ducts for accurate duct-airflow 
measurements. 

D. Locate start-stop and disconnect switches, electrical interlocks, and motor 
starters. 

E. Verify that motor starters are equipped with properly sized thermal protection. 

F. Check dampers for proper position to achieve desired airflow path. 

G. Check for airflow blockages. 

H. Check condensate drains for proper connections and functioning. 

I. Check for proper sealing of air-handling-unit components. 

3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan 
speed listed by fan manufacturer. 

1. Measure total airflow. 

a. Set outside-air, return-air, and relief-air dampers for proper position 
that simulates minimum outdoor-air conditions. 
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b. Where duct conditions allow, measure airflow by main Pitot-tube 
traverse. If necessary, perform multiple Pitot-tube traverses close to 
the fan and prior to any outlets, to obtain total airflow. 

c. Where duct conditions are unsuitable for Pitot-tube traverse 
measurements, a coil traverse may be acceptable. 

2. Measure fan static pressures as follows: 

a. Measure static pressure directly at the fan outlet or through the flexible 
connection. 

b. Measure static pressure directly at the fan inlet or through the flexible 
connection. 

c. Measure static pressure across each component that makes up the 
air-handling system. 

d. Report artificial loading of filters at the time static pressures are 
measured. 

3. Comply with requirements in HVAC Sections for air-handling units for 
adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-
unit performance. 

4. Do not make fan-speed adjustments that result in motor overload. Consult 
equipment manufacturers about fan-speed safety factors. Modulate 
dampers and measure fan-motor amperage to ensure that no overload 
occurs. Measure amperage in full-cooling, full-heating, and any other 
operating mode to determine the maximum required brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to 
indicated airflows. 

1. Measure airflow of submain and branch ducts. 
2. Adjust submain and branch duct volume dampers for specified airflow. 
3. Re-measure each submain and branch duct after all have been adjusted. 

C. Adjust air inlets and outlets for each space to indicated airflows. 

1. Set airflow patterns of adjustable outlets for proper distribution without 
drafts. 

2. Measure inlets and outlets airflow. 
3. Adjust each inlet and outlet for specified airflow. 
4. Re-measure each inlet and outlet after they have been adjusted. 

D. Verify final system conditions. 

1. Re-measure and confirm that minimum outdoor, return, and relief airflows 
are within design. Readjust to design if necessary. 

2. Re-measure and confirm that total airflow is within design. 
3. Re-measure all final fan operating data, speed, volts, amps, and static 

profile. 
4. Mark all final settings. 
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5. Test system in economizer mode. Verify proper operation and adjust if 
necessary. 

6. Measure and record all operating data. 
7. Record final fan-performance data. 

3.7 PROCEDURES FOR MOTORS 

A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the 
following data: 

1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Phase and hertz. 
5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter size and thermal-protection-element rating. 
8. Service factor and frame size. 

3.8 PROCEDURES FOR AIR-COOLED CONDENSING UNITS 

A. Verify proper rotation of fan(s). 

B. Measure and record entering- and leaving-air temperatures. 

C. Measure and record entering and leaving refrigerant pressures. 

D. Measure and record operating data of compressor(s), fan(s), and motors. 

3.9 PROCEDURES FOR HEAT-TRANSFER COILS 

A. Measure, adjust, and record the following data for each electric heating coil: 

1. Nameplate data. 
2. Airflow. 
3. Entering- and leaving-air temperature at full load. 
4. Air pressure drop. 
5. Voltage and amperage input of each phase at full load. 
6. Calculated kilowatt at full load. 
7. Fuse or circuit-breaker rating for overload protection. 

B. Measure, adjust, and record the following data for each refrigerant coil: 

1. Dry-bulb temperature of entering and leaving air. 
2. Wet-bulb temperature of entering and leaving air. 
3. Airflow. 
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4. Air pressure drop. 
5. Entering and leaving refrigerant pressure and temperatures. 

3.10 HVAC CONTROLS VERIFICATION 

A. In conjunction with system balancing, perform the following: 

1. Verify HVAC control system is operating within the design limitations. 
2. Confirm that the sequences of operation are in compliance with 

manufacturer’s requirements. 
3. Verify the operation of lockout or interlock systems. 
4. Verify the operation of damper actuators. 
5. Verify that controlled devices are properly installed and connected to correct 

controller. 
6. Verify that controlled devices travel freely and are in position indicated by 

controller: open, closed, or modulating. 
7. Verify location and installation of sensors to ensure that they sense only 

intended temperature, humidity, or pressure. 

B. Reporting: Include a summary of verifications performed, remaining deficiencies, 
and variations from indicated conditions. 

3.11 TOLERANCES 

A. Set HVAC system's airflow rates and water flow rates within the following 
tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 
10 percent. If design value is less than 100 cfm (47 L/s), within 10 cfm (4.7 
L/s). 

2. Air Outlets and Inlets: Plus or minus 10 percent. If design value is less than 
100 cfm (47 L/s), within 10 cfm (4.7 L/s). 

B. Maintaining pressure relationships as designed shall have priority over the 
tolerances specified above. 

3.12 PROGRESS REPORTING 

A. Initial Construction-Phase Report: Based on examination of the Contract 
Documents as specified in "Examination" Article, prepare a report on the 
adequacy of design for system-balancing devices. Recommend changes and 
additions to system-balancing devices, to facilitate proper performance 
measuring and balancing. Recommend changes and additions to HVAC systems 
and general construction to allow access for performance-measuring and -
balancing devices. 
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B. Status Reports: Prepare monthly progress reports to describe completed 
procedures, procedures in progress, and scheduled procedures. Include a list of 
deficiencies and problems found in systems being tested and balanced. Prepare 
a separate report for each system and each building floor for systems serving 
multiple floors. 

3.13 FINAL REPORT 

A. General: Prepare a certified written report; tabulate and divide the report into 
separate sections for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and 
sealed by the certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of 
calibration. 

3. Certify validity and accuracy of field data. 

B. Final Report Contents: In addition to certified field-report data, include the 
following: 
1. Fan curves. 
2. Manufacturers' test data. 
3. Field test reports prepared by system and equipment installers. 
4. Other information relative to equipment performance; do not include Shop 

Drawings and Product Data. 

C. General Report Data: In addition to form titles and entries, include the following 
data: 

1. Title page. 
2. Name and address of the TAB specialist. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section 

of the report. Number each page in the report. 
11. Summary of contents, including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 
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13. Data for terminal units, including manufacturer's name, type, size, and 
fittings. 

14. Notes to explain why certain final data in the body of reports vary from 
indicated values. 

15. Test conditions for fans performance forms, including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Heating coil, dry-bulb conditions. 
e. Fan drive settings, including settings and percentage of maximum 

pitch diameter. 
f. Other system operating conditions that affect performance. 

D. System Diagrams: Include schematic layouts of air distribution systems. Present 
each system with single-line diagram and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Duct, outlet, and inlet sizes. 
3. Terminal units. 

E. Air-Handling-Unit Test Reports: For air-handling units, include the following: 

1. Unit Data: 

a. Unit identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Discharge arrangement. 
g. Number, type, and size of filters. 

2. Motor Data: 

a. Motor make, and frame type and size. 
b. Horsepower and speed. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm (L/s). 
b. Total system static pressure in inches wg (Pa). 
c. Fan speed. 
d. Inlet and discharge static pressure in inches wg (Pa). 
e. For each filter bank, filter static-pressure differential in inches wg (Pa). 
f. Cooling-coil static-pressure differential in inches wg (Pa). 
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g. Outdoor airflow in cfm (L/s). 
h. Return airflow in cfm (L/s). 
i. Outdoor-air damper position. 

F. Apparatus-Coil Test Reports: 

1. Coil Data: 

a. System identification. 
b. Location. 
c. Coil type. 
d. Make and model number. 

2. Test Data (Indicated and Actual Values): 

a. Airflow rate in cfm (L/s). 
b. Air pressure drop in inches wg (Pa). 
c. Outdoor-air, wet- and dry-bulb temperatures in deg F (deg C). 
d. Return-air, wet- and dry-bulb temperatures in deg F (deg C). 
e. Entering-air, wet- and dry-bulb temperatures in deg F (deg C). 
f. Leaving-air, wet- and dry-bulb temperatures in deg F (deg C). 
g. Refrigerant expansion valve and refrigerant types. 
h. Refrigerant suction pressure in psig (kPa). 
i. Refrigerant suction temperature in deg F (deg C). 

G. Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's 
factory startup equipment reports, include the following: 

1. Unit Data: 

a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Fuel type in input data. 
g. Output capacity in Btu/h (kW). 
h. Ignition type. 
i. Burner-control types. 
j. Motor horsepower and speed. 
k. Motor volts, phase, and hertz. 
l. Motor full-load amperage and service factor. 
m. Sheave make, size in inches (mm), and bore. 
n. Center-to-center dimensions of sheave and amount of adjustments in 

inches (mm). 

2. Test Data (Indicated and Actual Values): 
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a. Total airflow rate in cfm (L/s). 
b. Entering-air temperature in deg F (deg C). 
c. Leaving-air temperature in deg F (deg C). 
d. Air temperature differential in deg F (deg C). 
e. Entering-air static pressure in inches wg (Pa). 
f. Leaving-air static pressure in inches wg (Pa). 
g. Air static-pressure differential in inches wg (Pa). 
h. Low-fire fuel input in Btu/h (kW). 
i. High-fire fuel input in Btu/h (kW). 
j. Manifold pressure in psig (kPa). 
k. High-temperature-limit setting in deg F (deg C). 
l. Operating set point in Btu/h (kW). 
m. Motor voltage at each connection. 
n. Motor amperage for each phase. 
o. Heating value of fuel in Btu/h (kW). 

H. Electric-Coil Test Reports: For electric furnaces, duct coils, and electric coils 
installed in central-station air-handling units, include the following: 

1. Unit Data: 

a. System identification. 
b. Location. 
c. Coil identification. 
d. Capacity in Btu/h (kW). 
e. Number of stages. 
f. Connected volts, phase, and hertz. 
g. Rated amperage. 
h. Airflow rate in cfm (L/s). 
i. Face area in sq. ft. (sq. m). 
j. Minimum face velocity in fpm (m/s). 

2. Test Data (Indicated and Actual Values): 

a. Heat output in Btu/h (kW). 
b. Airflow rate in cfm (L/s). 
c. Air velocity in fpm (m/s). 
d. Entering-air temperature in deg F (deg C). 
e. Leaving-air temperature in deg F (deg C). 
f. Voltage at each connection. 
g. Amperage for each phase. 

I. Fan Test Reports: For supply, return, and exhaust fans, include the following: 

1. Fan Data: 

a. System identification. 
b. Location. 
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c. Make and type. 
d. Model number and size. 
e. Manufacturer's serial number. 
f. Arrangement and class. 
g. Sheave make, size in inches (mm), and bore. 
h. Center-to-center dimensions of sheave and amount of adjustments in 

inches (mm). 

2. Motor Data: 

a. Motor make, and frame type and size. 
b. Horsepower and speed. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches (mm), and bore. 
f. Center-to-center dimensions of sheave and amount of adjustments in 

inches (mm). 
g. Number, make, and size of belts. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm (L/s). 
b. Total system static pressure in inches wg (Pa). 
c. Fan speed. 
d. Discharge static pressure in inches wg (Pa). 
e. Suction static pressure in inches wg (Pa). 

J. Round and Rectangular Duct Traverse Reports: Include a diagram with a grid 
representing the duct cross-section and record the following: 

1. Report Data: 

a. System fan and air-handling-unit number. 
b. Location and zone. 
c. Traverse air temperature in deg F (deg C). 
d. Duct static pressure in inches wg (Pa). 
e. Duct size in inches (mm). 
f. Duct area in sq. ft. (sq. m). 
g. Indicated airflow rate in cfm (L/s). 
h. Indicated velocity in fpm (m/s). 
i. Actual airflow rate in cfm (L/s). 
j. Actual average velocity in fpm (m/s). 
k. Barometric pressure in psig (Pa). 

K. Air-Terminal-Device Reports: 

1. Unit Data: 
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a. System and air-handling unit identification. 
b. Location and zone. 
c. Apparatus used for test. 
d. Area served. 
e. Make. 
f. Number from system diagram. 
g. Type and model number. 
h. Size. 
i. Effective area in sq. ft. (sq. m). 

2. Test Data (Indicated and Actual Values): 

a. Airflow rate in cfm (L/s). 
b. Air velocity in fpm (m/s). 
c. Preliminary airflow rate as needed in cfm (L/s). 
d. Preliminary velocity as needed in fpm (m/s). 
e. Final airflow rate in cfm (L/s). 
f. Final velocity in fpm (m/s). 
g. Space temperature in deg F (deg C). 

L. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 

3.14 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced 
conditions are being maintained throughout and to correct unusual conditions. 

B. Seasonal Periods: If initial TAB procedures were not performed during near-peak 
summer and winter conditions, perform additional TAB during near-peak summer 
and winter conditions. 

END OF SECTION 23 05 93 
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SECTION 23 07 13 - DUCT INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes insulating the following duct services: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, exposed supply and outdoor air. 
3. Indoor, concealed return located in unconditioned space. 
4. Indoor, exposed return located in unconditioned space. 
5. Indoor, concealed exhaust between isolation damper and penetration of 

building exterior. 
6. Indoor, exposed exhaust between isolation damper and penetration of 

building exterior. 

B. Related Sections: 

1. Section 230716 "HVAC Equipment Insulation." 
2. Section 230719 "HVAC Piping Insulation." 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, 
water-vapor permeance thickness, and jackets (both factory- and field-applied if 
any). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to 
other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for 
each type of insulation and hanger. 

2. Detail insulation application at elbows, fittings, dampers, specialties and 
flanges for each type of insulation. 

3. Detail application of field-applied jackets. 
4. Detail application at linkages of control devices. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities 
having jurisdiction indicating, interpreting, and certifying test results for 
compliance of insulation materials, sealers, attachments, cements, and jackets, 
with requirements indicated. Include dates of tests and test methods employed. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the 
Department of Labor, Bureau of Apprenticeship and Training. 

B. Surface-Burning Characteristics: For insulation and related materials, as 
determined by testing identical products according to ASTM E 84, by a testing 
agency acceptable to authorities having jurisdiction. Factory label insulation and 
jacket materials and adhesive, mastic, tapes, and cement material containers, 
with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-
developed index of 150 or less. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with 
appropriate ASTM standard designation, type and grade, and maximum use 
temperature. 

1.7 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields 
specified in Section 230529 "Hangers and Supports for HVAC Piping and 
Equipment." 

B. Coordinate clearance requirements with duct Installer for duct insulation 
application. Before preparing ductwork Shop Drawings, establish and maintain 
clearance requirements for installation of insulation and field-applied jackets and 
finishes and for space required for maintenance. 
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1.8 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where 
required, after installing and testing heat tracing. Insulation application may begin 
on segments that have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible 
in each area of construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct 
and Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum 
Insulation Schedule" articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 

D. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber 
materials. Comply with ASTM C 534, Type II for sheet materials. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Aeroflex USA. 
b. Armacell LLC. 
c. K-Flex USA. 

E. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 553, Type II and 
ASTM C 1290,Type III with factory-applied FSK jacket . Factory-applied jacket 
requirements are specified in "Factory-Applied Jackets" Article. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. CertainTeed Corporation; Saint-Gobain North America. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 
d. Manson Insulation Inc. 
e. Owens Corning. 
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F. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 612, Type IA or Type IB. For duct and 
plenum applications, provide insulation with factory-applied FSK jacket. Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. CertainTeed Corporation; Saint-Gobain North America. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 
d. Manson Insulation Inc. 
e. Owens Corning. 

G. Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a 
thermosetting resin. Semirigid board material with factory-applied ASJ complying 
with ASTM C 1393, Type II or Type IIIA Category 2, or with properties similar to 
ASTM C 612, Type IB. Nominal density is 2.5 lb/cu. ft. (40 kg/cu. m) or more. 
Thermal conductivity (k-value) at 100 deg F (55 deg C) is 0.29 Btu x in./h x sq. ft. 
x deg F (0.042 W/m x K) or less. Factory-applied jacket requirements are 
specified in "Factory-Applied Jackets" Article. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. CertainTeed Corporation; Saint-Gobain North America. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 
d. Manson Insulation Inc. 
e. Owens Corning. 

2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates 
and for bonding insulation to itself and to surfaces to be insulated unless 
otherwise indicated. 

B. Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Type II, Class I. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Aeroflex USA. 
b. Armacell LLC. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. K-Flex USA. 
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C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. Mon-Eco Industries, Inc. 

D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, 
Grade A for bonding insulation jacket lap seams and joints. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. Mon-Eco Industries, Inc. 

2.3 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; 
comply with MIL-PRF-19565C, Type II. 

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient 
services. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Knauf Insulation. 
d. Vimasco Corporation. 

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm 
(0.009 metric perm) at 43-mil (1.09-mm) dry film thickness. 

3. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 
82 deg C). 

4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by 
weight. 

5. Color: White. 

C. Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below ambient 
services. 
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1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. Mon-Eco Industries, Inc. 

2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm (0.03 metric perm) at 
35-mil (0.9-mm) dry film thickness. 

3. Service Temperature Range: 0 to 180 deg F (Minus 18 to plus 82 deg C). 
4. Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by 

weight. 
5. Color: White. 

D. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below ambient 
services. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 

2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm (0.033 metric perm) at 
30-mil (0.8-mm) dry film thickness. 

3. Service Temperature Range: Minus 50 to plus 220 deg F (Minus 46 to plus 
104 deg C). 

4. Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by 
weight. 

5. Color: White. 

2.4 LAGGING ADHESIVES 

A. Description: Comply with MIL-A-3316C, Class I, Grade A and shall be compatible 
with insulation materials, jackets, and substrates. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Vimasco Corporation. 

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to 
adhere fire-resistant lagging cloths over duct insulation. 

3. Service Temperature Range: 0 to plus 180 deg F (Minus 18 to plus 82 
deg C). 
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4. Color: White. 

2.5 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. Mon-Eco Industries, Inc. 

2. Materials shall be compatible with insulation materials, jackets, and 
substrates. 

3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 

121 deg C). 
5. Color: Aluminum. 

B. ASJ Flashing Sealants Jacket Flashing Sealants: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
2. Materials shall be compatible with insulation materials, jackets, and 

substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 

121 deg C). 
5. Color: White. 

2.6 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various 
applications. When factory-applied jackets are indicated, comply with the 
following: 

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil 
backing; complying with ASTM C 1136, Type I. 

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive 
covered by a removable protective strip; complying with ASTM C 1136, 
Type I. 

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper 
backing; complying with ASTM C 1136, Type II. 
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4. FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene 
backing; complying with ASTM C 1136, Type II. 

5. Vinyl Jacket: White vinyl with a permeance of 1.3 perms (0.86 metric perm) 
when tested according to ASTM E 96/E 96M, Procedure A, and complying 
with NFPA 90A and NFPA 90B. 

2.7 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and 
presized a minimum of 8 oz./sq. yd. (271 g/sq. m). 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Alpha Associates, Inc. 

2.8 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise 
indicated. 

B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper 
backing. 

2.9 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive, complying with ASTM C 1136. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Avery Dennison Corporation, Specialty Tapes Division. 
b. Compac Corporation. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 
e. Venture Tape. 

2. Width: 3 inches (75 mm). 
3. Thickness: 11.5 mils (0.29 mm). 
4. Adhesion: 90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch (7.2 N/mm) in width. 
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 
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B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with 
acrylic adhesive; complying with ASTM C 1136. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Avery Dennison Corporation, Specialty Tapes Division. 
b. Compac Corporation. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 
e. Venture Tape. 

2. Width: 3 inches (75 mm). 
3. Thickness: 6.5 mils (0.16 mm). 
4. Adhesion: 90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch (7.2 N/mm) in width. 
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with 
acrylic adhesive; suitable for indoor and outdoor applications. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Compac Corporation. 
b. Ideal Tape Co., Inc., an American Biltrite Company. 
c. Venture Tape. 

2. Width: 2 inches (50 mm). 
3. Thickness: 6 mils (0.15 mm). 
4. Adhesion: 64 ounces force/inch (0.7 N/mm) in width. 
5. Elongation: 500 percent. 
6. Tensile Strength: 18 lbf/inch (3.3 N/mm) in width. 

D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Avery Dennison Corporation, Specialty Tapes Division. 
b. Compac Corporation. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 
e. Venture Tape. 

2. Width: 2 inches (50 mm). 
3. Thickness: 3.7 mils (0.093 mm). 
4. Adhesion: 100 ounces force/inch (1.1 N/mm) in width. 
5. Elongation: 5 percent. 
6. Tensile Strength: 34 lbf/inch (6.2 N/mm) in width. 
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2.10 SECUREMENTS 

A. Bands: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. ITW Insulation Systems; Illinois Tool Works, Inc. 
b. RPR Products, Inc. 

2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or 
Type 316; 0.015 inch (0.38 mm) thick, 3/4 inch (19 mm) wide with wing seal. 

B. Insulation Pins and Hangers: 

1. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated 
steel pin, fully annealed for capacitor-discharge welding, 0.135-inch- (3.5-
mm-) diameter shank, length to suit depth of insulation indicated with 
integral 1-1/2-inch (38-mm) galvanized carbon-steel washer. 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) AGM Industries, Inc. 
2) CL WARD & Family Inc. 
3) Gemco. 
4) Hardcast; a Carlisle Company. 
5) Midwest Fasteners, Inc. 
6) Nelson Stud Welding. 

2. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: 
Baseplate welded to projecting spindle that is capable of holding insulation, 
of thickness indicated, securely in position indicated when self-locking 
washer is in place. Comply with the following requirements: 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) AGM Industries, Inc. 
2) Gemco. 
3) Midwest Fasteners, Inc. 

b. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch 
(0.76 mm) thick by 2 inches (50 mm) square. 

c. Spindle:  Stainless steel, fully annealed, 0.106-inch- (2.6-mm-) 
diameter shank, length to suit depth of insulation indicated. 

d. Adhesive: Recommended by hanger manufacturer. Product with 
demonstrated capability to bond insulation hanger securely to 
substrates indicated without damaging insulation, hangers, and 
substrates. 
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3. Insulation-Retaining Washers: Self-locking washers formed from 0.016-
inch- (0.41-mm-) thick, stainless-steel sheet, with beveled edge sized as 
required to hold insulation securely in place but not less than 1-1/2 inches 
(38 mm) in diameter. 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) AGM Industries, Inc. 
2) Gemco. 
3) Hardcast; a Carlisle Company. 
4) Midwest Fasteners, Inc. 
5) Nelson Stud Welding. 

b. Protect ends with capped self-locking washers incorporating a spring 
steel insert to ensure permanent retention of cap in exposed locations. 

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, 
stainless steel or Monel. 

D. Wire:  0.062-inch (1.6-mm) soft-annealed, stainless steel. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. C & F Wire. 

2.11 CORNER ANGLES 

A. Aluminum Corner Angles: 0.040 inch (1.0 mm) thick, minimum 1 by 1 inch (25 by 
25 mm), aluminum according to ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 
3105, or 5005; Temper H-14. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for 
installation tolerances and other conditions affecting performance of insulation 
application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been 
corrected. 
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3.2 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove 
materials that will adversely affect insulation application. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. For ducts mounted on trapeze hangers or channel supports, provide rigid foam type 
insulation inserts at hanger contact points to prevent crushing of insulation. 

B. Install insulation materials, accessories, and finishes with smooth, straight, and 
even surfaces; free of voids throughout the length of ducts and fittings. 

C. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses 
required for each item of duct system as specified in insulation system schedules. 

D. Install accessories compatible with insulation materials and suitable for the 
service. Install accessories that do not corrode, soften, or otherwise attack 
insulation or jacket in either wet or dry state. 

E. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

F. Install multiple layers of insulation with longitudinal and end seams staggered. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and 
joints with adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in 
insulation at hangers, supports, anchors, and other projections with vapor-barrier 
mastic. 

1. Install insulation continuously through hangers and around anchor 
attachments. 

2. For insulation application where vapor barriers are indicated, extend 
insulation on anchor legs from point of attachment to supported item to point 
of attachment to structure. Taper and seal ends at attachment to structure 
with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal 
insulation to insulation inserts with adhesive or sealing compound 
recommended by insulation material manufacturer. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended 
coverage rate and wet and dry film thicknesses. 
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L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same 

material as insulation jacket. Secure strips with adhesive and outward 
clinching staples along both edges of strip, spaced 4 inches (100 mm) o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Clean and 
dry surface to receive self-sealing lap. Staple laps with outward clinching 
staples along edge at 2 inches (50 mm) o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material 
manufacturer's written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams 
and joints and at ends adjacent to duct flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent 
of its nominal thickness. 

N. Finish installation with systems at operating conditions. Repair joint separations 
and cracking due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over 
damaged areas. Extend patches at least 4 inches (100 mm) beyond damaged 
areas. Adhere, staple, and seal patches similar to butt joints. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through 
roof penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above 

roof surface and seal with joint sealant. For applications requiring indoor 
and outdoor insulation, install insulation for outdoor applications tightly 
joined to indoor insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches 
(50 mm) below top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Aboveground Exterior Wall Penetrations: Install 
insulation continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside 

wall surface and seal with joint sealant. For applications requiring indoor 
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and outdoor insulation, install insulation for outdoor applications tightly 
joined to indoor insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall 
flashing at least 2 inches (50 mm). 

4. Seal jacket to wall flashing with flashing sealant. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not 
Fire Rated): Install insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate 
insulation at fire damper sleeves for fire-rated wall and partition penetrations. 
Externally insulate damper sleeves to match adjacent insulation and overlap duct 
insulation at least 2 inches (50 mm). 

1. Comply with requirements in Section 078413 "Penetration Firestopping." 

E. Insulation Installation at Floor Penetrations: 

1. Duct: For penetrations through fire-rated assemblies, terminate insulation 
at fire damper sleeves and externally insulate damper sleeve beyond floor 
to match adjacent duct insulation. Overlap damper sleeve and duct 
insulation at least 2 inches (50 mm). 

2. Seal penetrations through fire-rated assemblies. Comply with requirements 
in Section 078413 "Penetration Firestopping." 

3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

3.6 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and 
insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates 
per unit area, for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings 
and transitions. 

3. Install either cupped-head, capacitor-discharge-weld pins on sides and 
bottom of horizontal ducts and sides of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place 
pins along longitudinal centerline of duct. Space 3 inches (75 mm) 
maximum from insulation end joints, and 16 inches (400 mm) o.c. 
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b. On duct sides with dimensions larger than 18 inches (450 mm), place 
pins 16 inches (400 mm) o.c. each way, and 3 inches (75 mm) 
maximum from insulation joints. Install additional pins to hold 
insulation tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts 
and plenums. 

d. Do not overcompress insulation during installation. 
e. Impale insulation over pins and attach speed washers. 
f. Cut excess portion of pins extending beyond speed washers or bend 

parallel with insulation surface. Cover exposed pins and washers with 
tape matching insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a 
continuous unbroken vapor barrier. Create a facing lap for longitudinal 
seams and end joints with insulation by removing 2 inches (50 mm) from 
one edge and one end of insulation segment. Secure laps to adjacent 
insulation section with 1/2-inch (13-mm) outward-clinching staples, 1 inch 
(25 mm) o.c. Install vapor barrier consisting of factory- or field-applied 
jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and 
protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to 
maintain vapor-barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 
deg F (10 deg C) at 18-foot (5.5-m) intervals. Vapor stops shall consist 
of vapor-barrier mastic applied in a Z-shaped pattern over insulation 
face, along butt end of insulation, and over the surface. Cover 
insulation face and surface to be insulated a width equal to two times 
the insulation thickness, but not less than 3 inches (75 mm). 

5. Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal 
seams and end joints. At end joints, secure with steel bands spaced a 
maximum of 18 inches (450 mm) o.c. 

6. Install insulation on rectangular duct elbows and transitions with a full 
insulation section for each surface. Install insulation on round and flat-oval 
duct elbows with individually mitered gores cut to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond 
insulation surface with 6-inch- (150-mm-) wide strips of same material used 
to insulate duct. Secure on alternating sides of stiffener, hanger, and flange 
with pins spaced 6 inches (150 mm) o.c. 

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and 
insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates 
per unit area, for 100 percent coverage of duct and plenum surfaces. 
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2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings 
and transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-
head, capacitor-discharge-weld pins on sides and bottom of horizontal 
ducts and sides of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place 
pins along longitudinal centerline of duct. Space 3 inches (75 mm) 
maximum from insulation end joints, and 16 inches (400 mm) o.c. 

b. On duct sides with dimensions larger than 18 inches (450 mm), space 
pins 16 inches (400 mm) o.c. each way, and 3 inches (75 mm) 
maximum from insulation joints. Install additional pins to hold 
insulation tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts 
and plenums. 

d. Do not overcompress insulation during installation. 
e. Cut excess portion of pins extending beyond speed washers or bend 

parallel with insulation surface. Cover exposed pins and washers with 
tape matching insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a 
continuous unbroken vapor barrier. Create a facing lap for longitudinal 
seams and end joints with insulation by removing 2 inches (50 mm) from 
one edge and one end of insulation segment. Secure laps to adjacent 
insulation section with 1/2-inch (13-mm) outward-clinching staples, 1 inch 
(25 mm) o.c. Install vapor barrier consisting of factory- or field-applied 
jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and 
protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to 
maintain vapor-barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 
deg F (10 deg C) at 18-foot (5.5-m) intervals. Vapor stops shall consist 
of vapor-barrier mastic applied in a Z-shaped pattern over insulation 
face, along butt end of insulation, and over the surface. Cover 
insulation face and surface to be insulated a width equal to two times 
the insulation thickness, but not less than 3 inches (75 mm). 

5. Install insulation on rectangular duct elbows and transitions with a full 
insulation section for each surface. Groove and score insulation to fit as 
closely as possible to outside and inside radius of elbows. Install insulation 
on round and flat-oval duct elbows with individually mitered gores cut to fit 
the elbow. 

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond 
insulation surface with 6-inch- (150-mm-) wide strips of same material used 
to insulate duct. Secure on alternating sides of stiffener, hanger, and flange 
with pins spaced 6 inches (150 mm) o.c. 
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3.7 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or 
insulation with factory-applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch (50-mm) overlap at 
seams and joints. 

2. Embed glass cloth between two 0.062-inch- (1.6-mm-) thick coats of lagging 
adhesive. 

3. Completely encapsulate insulation with coating, leaving no exposed 
insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch (38-mm) laps at longitudinal seams and 3-inch- 

(75-mm-) wide joint strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and 

exposed insulation with vapor-barrier mastic. 

3.8 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket 
with paint system identified below and as specified in Section 099113 "Exterior 
Painting" and Section 099123 "Interior Painting." 

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with 
jacket material and finish coat paint. Add fungicidal agent to render fabric 
mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two 
coats of insulation manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow 
visual inspection of the completed Work. 

3.9 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply, return, and outdoor air. 
2. Indoor, exposed supply, return, and outdoor air. 
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3. Indoor, concealed exhaust between isolation damper and penetration of 
building exterior. 

4. Indoor, exposed exhaust between isolation damper and penetration of 
building exterior. 

5. Outdoor, concealed supply and return. 
6. Outdoor, exposed supply and return. 

B. Items Not Insulated: 
1. Factory-insulated flexible ducts. 
2. Factory-insulated plenums and casings. 
3. Flexible connectors. 
4. Vibration-control devices. 
5. Factory-insulated access panels and doors. 

3.10 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed supply-, return-, and outside-air duct insulation shall be one of the 
following: 

1. Flexible Elastomeric: 1 inch (25 mm) thick. 
2. Mineral-Fiber Blanket: 1-1/2 inches (38 mm) thick and 1.5-lb/cu. ft. (24-

kg/cu. m) nominal density. 
3. Mineral-Fiber Board: 1-1/2 inches (38 mm) thick and 3-lb/cu. ft. (48-

kg/cu. m) nominal density. 

B. Concealed supply-, return-, and outside-air plenum insulation shall be one of the 
following: 

1. Flexible Elastomeric: 1 inch (25 mm) thick. 
2. Mineral-Fiber Blanket: 1-1/2 inches (38 mm) thick and 1.5-lb/cu. ft. (24-

kg/cu. m) nominal density. 
3. Mineral-Fiber Board: 1-1/2 inches (38 mm) thick and 3-lb/cu. ft. (48-

kg/cu. m) nominal density. 

C. Exposed supply-, return-, and outside-air duct insulation shall be one of the 
following: 

1. Flexible Elastomeric: 1 inch (25 mm) thick. 
2. Mineral-Fiber Board: 1-1/2 inches (38 mm) thick and 3-lb/cu. ft. (48-

kg/cu. m) nominal density. 
3. Mineral-Fiber Pipe and Tank: 1-1/2 inches (38 mm) thick. 

D. Exposed supply-, return-, outside-air plenum insulation shall be one of the 
following: 

1. Flexible Elastomeric: 1 inch (25 mm) thick. 
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2. Mineral-Fiber Board: 1-1/2 inches (38 mm) thick and 3-lb/cu. ft. (48-
kg/cu. m) nominal density. 

END OF SECTION 23 07 13 
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SECTION 23 07 19 - HVAC PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes insulation for HVAC piping systems. 

B. Related Requirements: 

1. Section 230713 "Duct Insulation" for duct insulation. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory and field applied if any). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to 
other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for 
each type of insulation and hanger. 

2. Detail insulation application at elbows, fittings, flanges, valves, and 
specialties for each type of insulation. 

3. Detail application of field-applied jackets. 
4. Detail application at linkages of control devices. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities 
having jurisdiction indicating, interpreting, and certifying test results for 
compliance of insulation materials, sealers, attachments, cements, and jackets, 
with requirements indicated. Include dates of tests and test methods employed. 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the 
Department of Labor, Bureau of Apprenticeship and Training. 

B. Surface-Burning Characteristics: For insulation and related materials, as 
determined by testing identical products in accordance with ASTM E84, by a 
testing agency acceptable to authorities having jurisdiction. Factory label 
insulation and jacket materials and adhesive, mastic, tapes, and cement material 
containers, with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-
developed index of 150 or less. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with 
appropriate ASTM standard designation, type and grade, and maximum use 
temperature. 

1.7 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields 
specified in Section 230529 "Hangers and Supports for HVAC Piping and 
Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation 
application. Before preparing piping Shop Drawings, establish and maintain 
clearance requirements for installation of insulation and field-applied jackets and 
finishes and for space required for maintenance. 

1.8 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where 
required, after installing and testing heat tracing. Insulation application may begin 
on segments that have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible 
in each area of construction. 
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PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor 
Piping Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," 
and "Outdoor, Underground Piping Insulation Schedule" articles for where 
insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come into contact with stainless steel shall have a leachable 
chloride content of less than 50 ppm when tested in accordance with 
ASTM C871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as 
acceptable in accordance with ASTM C795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 

F. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. 
Comply with ASTM C534/C534M, Type I for tubular materials, Type II for sheet 
materials. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Aeroflex USA. 
b. Armacell LLC. 
c. K-Flex USA. 

G. Mineral-Fiber, Preformed Pipe: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C547. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Johns Manville; a Berkshire Hathaway company. 
b. Knauf Insulation. 
c. Manson Insulation Inc. 
d. Owens Corning. 

2. Preformed Pipe Insulation: Type I, Grade A with factory-applied ASJ-SSL. 
3. 850 deg F (454 deg C). 
4. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585. 
5. Factory-applied jacket requirements are specified in "Factory-Applied 

Jackets" Article. 
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H. Mineral-Fiber, Pipe and Tank: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C1393. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. CertainTeed Corporation; Saint-Gobain North America. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 
d. Manson Insulation Inc. 
e. Owens Corning. 

2. Semirigid board material with factory-applied ASJ jacket. 
3. Nominal density is 2.5 lb/cu. ft. (40 kg/cu. m) or more. 
4. Thermal conductivity (k-value) at 100 deg F (55 deg C) is 0.29 Btu x in./h x 

sq. ft. x deg F (0.042 W/m x K) or less. 
5. Factory-applied jacket requirements are specified in "Factory-Applied 

Jackets" Article. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement: Comply with ASTM C195. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Ramco Insulation, Inc. 

B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Ramco Insulation, Inc. 

C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with 
ASTM C449. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Ramco Insulation, Inc. 
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2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates 
and for bonding insulation to itself and to surfaces to be insulated unless 
otherwise indicated. 

B. Flexible Elastomeric Adhesive: Solvent-based adhesive. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Aeroflex USA. 
b. Armacell LLC. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. K-Flex USA. 

2. Flame-spread index shall be 25 or less and smoke-developed index shall 
be 50 or less as tested in accordance with ASTM E84. 

3. Wet Flash Point: Below 0 deg F (minus 18 deg C). 
4. Service Temperature Range: 40 to 200 deg F (4 to plus 93 deg C). 
5. Color: Black. 

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Mon-Eco Industries, Inc. 

D. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, 
Grade A, for bonding insulation jacket lap seams and joints. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Mon-Eco Industries, Inc. 

2.4 MASTICS AND COATINGS 

A. Materials shall be compatible with insulation materials, jackets, and substrates. 

B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient 
services. 
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1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Knauf Insulation. 
d. Vimasco Corporation. 

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 
3. Service Temperature Range:  Minus 20 to plus 180 deg F (Minus 29 to plus 

82 deg C). 
4. Comply with MIL-PRF-19565C, Type II, for permeance requirements, with 

supplier listing on DOD QPD - Qualified Products Database. 
5. Color: White. 

C. Vapor-Retarder Mastic, Solvent Based, Indoor Use: Suitable for indoor use on 
below-ambient services. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Mon-Eco Industries, Inc. 

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 
3. Service Temperature Range: 0 to 180 deg F (Minus 18 to plus 82 deg C). 
4. Color: White. 

D. Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Suitable for outdoor use on 
below-ambient services. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 
3. Service Temperature Range: Minus 50 to plus 220 deg F (Minus 46 to plus 

104 deg C). 
4. Color: White. 

2.5 LAGGING ADHESIVES 

A. Adhesives shall comply with MIL-A-3316C, Class I, Grade A, and shall be 
compatible with insulation materials, jackets, and substrates. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 
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a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Vimasco Corporation. 

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to 
adhere fire-resistant lagging cloths over pipe insulation. 

3. Service Temperature Range:  0 to plus 180 deg F (Minus 18 to plus 82 
deg C). 

4. Color: White. 

2.6 SEALANTS 

A. Materials shall be as recommended by the insulation manufacturer and shall be 
compatible with insulation materials, jackets, and substrates. 

B. Joint Sealants: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Mon-Eco Industries, Inc. 
d. Pittsburgh Corning Corporation. 

2. Permanently flexible, elastomeric sealant. 

a. Service Temperature Range: Minus 150 to plus 250 deg F (Minus 101 
to plus 121 deg C). 

b. Color: White or gray. 

C. FSK and Metal Jacket Flashing Sealants: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Mon-Eco Industries, Inc. 

2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 

121 deg C). 
4. Color: Aluminum. 

D. ASJ Flashing Sealants Jacket Flashing Sealants: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 
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a. Childers Brand; H. B. Fuller Construction Products. 
2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 

121 deg C). 
4. Color: White. 

2.7 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various 
applications. When factory-applied jackets are indicated, comply with the 
following: 

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil 
backing; complying with ASTM C1136, Type I. 

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive 
covered by a removable protective strip; complying with ASTM C1136, 
Type I. 

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper 
backing; complying with ASTM C1136, Type II. 

2.8 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Cloth: Comply with MIL-C-20079H, Type I, plain weave, and 
presized a minimum of 8 oz./sq. yd. (271 g/sq. m). 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Alpha Associates, Inc. 

2.9 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C1136, Type I, unless otherwise 
indicated. 

B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper 
backing. 

C. Metal Jacket: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. ITW Insulation Systems; Illinois Tool Works, Inc. 
b. RPR Products, Inc. 
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2. Aluminum Jacket: Comply with ASTM B209 (ASTM B209M), Alloy 3003, 
3005, 3105, or 5005, Temper H-14. 

a. Sheet and roll stock ready for shop or field sizing. 
b. Finish and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier for Indoor Applications: 1-mil- (0.025-mm-) thick, 

heat-bonded polyethylene and kraft paper. 
d. Moisture Barrier for Outdoor Applications: 3-mil- (0.075-mm-) thick, 

heat-bonded polyethylene and kraft paper. 
e. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 
2) Preformed two-piece or gore, 45- and 90-degree, short- and 

long-radius elbows. 
3) Tee covers. 
4) Flange and union covers. 
5) End caps. 
6) Beveled collars. 
7) Valve covers. 
8) Field fabricate fitting covers only if factory-fabricated fitting 

covers are not available. 

2.10 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive, complying with ASTM C1136. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. 3M Industrial Adhesives and Tapes Division. 
b. Avery Dennison Corporation, Specialty Tapes Division. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 

2. Width: 3 inches (75 mm). 
3. Thickness: 11.5 mils (0.29 mm). 
4. Adhesion: 90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch (7.2 N/mm) in width. 
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with 
acrylic adhesive; complying with ASTM C1136. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 
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a. 3M Industrial Adhesives and Tapes Division. 
b. Avery Dennison Corporation, Specialty Tapes Division. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 

2. Width: 3 inches (75 mm). 
3. Thickness: 6.5 mils (0.16 mm). 
4. Adhesion: 90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch (7.2 N/mm) in width. 
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. 3M Industrial Adhesives and Tapes Division. 
b. Avery Dennison Corporation, Specialty Tapes Division. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 

2. Width: 2 inches (50 mm). 
3. Thickness: 3.7 mils (0.093 mm). 
4. Adhesion: 100 ounces force/inch (1.1 N/mm) in width. 
5. Elongation: 5 percent. 
6. Tensile Strength: 34 lbf/inch (6.2 N/mm) in width. 

2.11 SECUREMENTS 

A. Bands: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. ITW Insulation Systems; Illinois Tool Works, Inc. 
b. RPR Products, Inc. 

2. Aluminum: ASTM B209 (ASTM B209M), Alloy 3003, 3005, 3105, or 5005; 
Temper H-14, 0.020 inch (0.51 mm) thick, 3/4 inch (19 mm) wide with wing 
seal. 

B. Staples: Outward-clinching insulation staples, nominal 3/4 inch (19 mm) wide, 
stainless steel or Monel. 

C. Wire:  0.062-inch (1.6-mm) soft-annealed, stainless steel. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 
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a. C & F Wire. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for 
installation tolerances and other conditions affecting performance of insulation 
application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Clean and dry surfaces to receive insulation. Remove materials that will 
adversely affect insulation application. 

B. Mix insulating cements with clean potable water; if insulating cements are to be 
in contact with stainless steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and 
even surfaces; free of voids throughout the length of piping, including fittings, 
valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of 
thicknesses required for each item of pipe system, as specified in insulation 
system schedules. 

C. Install accessories compatible with insulation materials and suitable for the 
service. Install accessories that do not corrode, soften, or otherwise attack 
insulation or jacket in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and 
specialties. 
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G. Keep insulation materials dry during storage, application, and finishing. Replace 
insulation materials that get wet. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and 
joints with adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in 
insulation at hangers, supports, anchors, and other projections with vapor-barrier 
mastic. 

1. Install insulation continuously through hangers and around anchor 
attachments. 

2. For insulation application where vapor barriers are indicated, extend 
insulation on anchor legs from point of attachment to supported item to point 
of attachment to structure. Taper and seal ends attached to structure with 
vapor-barrier mastic. 

3. Install insert materials and insulation to tightly join the insert. Seal insulation 
to insulation inserts with adhesive or sealing compound recommended by 
insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install 
shields over jacket, arranged to protect jacket from tear or puncture by 
hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended 
coverage rate and wet and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same 

material as insulation jacket. Secure strips with adhesive and outward-
clinching staples along both edges of strip, spaced 4 inches (100 mm) o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Install 
insulation with longitudinal seams at bottom of pipe. Clean and dry surface 
to receive self-sealing lap. Staple laps with outward-clinching staples along 
edge at 2 inches (50 mm) o.c. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, in accordance with insulation material 
manufacturer's written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams 
and joints and at ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 25 percent 
of its nominal thickness. 
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N. Finish installation with systems at operating conditions. Repair joint separations 
and cracking due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over 
damaged areas. Extend patches at least 4 inches (100 mm) beyond damaged 
areas. Adhere, staple, and seal patches in similar fashion to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through 
roof penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above 

roof surface and seal with joint sealant. For applications requiring indoor 
and outdoor insulation, install insulation for outdoor applications tightly 
joined to indoor insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches 
(50 mm) below top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate 
insulation flush with sleeve seal. Seal terminations with flashing sealant. 

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install 
insulation continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside 

wall surface and seal with joint sealant. For applications requiring indoor 
and outdoor insulation, install insulation for outdoor applications tightly 
joined to indoor insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall 
flashing at least 2 inches (50 mm). 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not 
Fire Rated): Install insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install 
insulation continuously through penetrations of fire-rated walls and partitions. 
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1. Comply with requirements in Section 078413 "Penetration Firestopping" for 
firestopping and fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 

1. Pipe: Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies. Comply with requirements 

in Section 078413 "Penetration Firestopping." 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials, except 
where more specific requirements are specified in various pipe insulation material 
installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical 
Couplings, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, mechanical 
couplings, unions, and other specialties with continuous thermal and vapor-
retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings 
made from same material and density as that of adjacent pipe insulation. 
Each piece shall be butted tightly against adjoining piece and bonded with 
adhesive. Fill joints, seams, voids, and irregular surfaces with insulating 
cement finished to a smooth, hard, and uniform contour that is uniform with 
adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe 
insulation of same material and thickness as that used for adjacent pipe. 
Cut sectional pipe insulation to fit. Butt each section closely to the next and 
hold in place with tie wire. Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation 
of same material, density, and thickness as that used for adjacent pipe. 
Overlap adjoining pipe insulation by not less than 2 times the thickness of 
pipe insulation, or one pipe diameter, whichever is thicker. For valves, 
insulate up to and including the bonnets, valve stuffing-box studs, bolts, and 
nuts. Fill joints, seams, and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe 
insulation of same material, density, and thickness as that used for adjacent 
pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness 
of pipe insulation, or one pipe diameter, whichever is thicker. Fill joints, 
seams, and irregular surfaces with insulating cement. Insulate strainers, so 
strainer basket flange or plug can be easily removed and replaced without 
damaging the insulation and jacket. Provide a removable reusable 
insulation cover. For below-ambient services, provide a design that 
maintains vapor barrier. 
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6. Insulate flanges, mechanical couplings, and unions using a section of 
oversized preformed pipe insulation to fit. Overlap adjoining pipe insulation 
by not less than 2 times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker. Stencil or label the outside insulation jacket 
of each union with the word "union" matching size and color of pipe labels. 

7. Cover segmented insulated surfaces with a layer of finishing cement and 
coat with a mastic. Install vapor-barrier mastic for below-ambient services 
and a breather mastic for above-ambient services. Reinforce the mastic with 
reinforcing mesh. Trowel the mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket, except for flexible 
elastomeric and polyolefin, install fitted PVC cover over elbows, tees, 
strainers, valves, flanges, and unions. Terminate ends with PVC end caps. 
Tape PVC covers to adjoining insulation facing, using PVC tape. 

C. Insulate instrument connections for thermometers, pressure gages, pressure 
temperature taps, test connections, flow meters, sensors, switches, and 
transmitters on insulated pipes. Shape insulation at these connections by 
tapering it to and around the connection with insulating cement and finish with 
finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers. Installation shall conform to the following: 

1. Make removable flange and union insulation from sectional pipe insulation 
of same thickness as that on adjoining pipe. Install same insulation jacket 
as that of adjoining pipe insulation. 

2. When flange and union covers are made from sectional pipe insulation, 
extend insulation from flanges or union at least 2 times the insulation 
thickness over adjacent pipe insulation on each side of flange or union. 
Secure flange cover in place with stainless steel or aluminum bands. Select 
band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, 
except divide the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each 
consisting of mitered blocks wired to stainless steel fabric. Secure this wire 
frame, with its attached insulation, to flanges with tie wire. Extend insulation 
at least 2 inches (50 mm) over adjacent pipe insulation on each side of 
valve. Fill space between flange or union cover and pipe insulation with 
insulating cement. Finish cover assembly with insulating cement applied in 
two coats. After first coat is dry, apply and trowel second coat to a smooth 
finish. 

5. Finish exposed surfaces with a metal jacket. 
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3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, 

plus twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of sheet 
insulation of same thickness as that of pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's 
recommended adhesive to eliminate openings in insulation that allow 
passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow 
passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as that of 
pipe insulation when available. 

2. When preformed valve covers are not available, install cut sections of pipe 
and sheet insulation to valve body. Arrange insulation to permit access to 
packing and to allow valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties, and seal seams with 

manufacturer's recommended adhesive to eliminate openings in insulation 
that allow passage of air to surface being insulated. 

3.7 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands, 
and tighten bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and 
protrusions with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, 
secure laps with outward-clinched staples at 6 inches (150 mm) o.c. 
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4. For insulation with factory-applied jackets on below-ambient surfaces, do 
not staple longitudinal tabs. Instead, secure tabs with additional adhesive, 
as recommended by insulation material manufacturer, and seal with vapor-
barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, 

plus twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with mineral-fiber blanket 
insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap 
seams at least 1 inch (25 mm), and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as that of straight segments of 
pipe insulation when available. 

2. When preformed insulation elbows and fittings are not available, install 
mitered sections of pipe insulation, to a thickness equal to adjoining pipe 
insulation. Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as that of straight segments of 
pipe insulation when available. 

2. When preformed sections are not available, install mitered sections of pipe 
insulation to valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation 
without disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.8 INSTALLATION OF FIELD-APPLIED JACKETS 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or 
insulation with factory-applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch (50-mm) overlap at 
seams and joints. 

2. Embed glass cloth between two 0.062-inch- (1.6-mm-) thick coats of lagging 
adhesive. 

3. Completely encapsulate insulation with coating, leaving no exposed 
insulation. 

B. Where FSK jackets are indicated, install as follows: 
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1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch (38-mm) laps at longitudinal seams and 3-inch- 

(75-mm-) wide joint strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and 

exposed insulation with vapor-barrier mastic. 

C. Where metal jackets are indicated, install with 2-inch (50-mm) overlap at 
longitudinal seams and end joints. Overlap longitudinal seams arranged to shed 
water. Seal end joints with weatherproof sealant recommended by insulation 
manufacturer. Secure jacket with stainless steel bands 12 inches (300 mm) o.c. 
and at end joints. 

3.9 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket 
with paint system identified below and as specified in Section 099113 "Exterior 
Painting" and Section 099123 "Interior Painting." 

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with 
jacket material and finish coat paint. Add fungicidal agent to render fabric 
mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two 
coats of insulation manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow 
visual inspection of the completed Work. 

D. Do not field paint aluminum or stainless steel jackets. 

3.10 PIPING INSULATION SCHEDULE, GENERAL 

A. Insulation conductivity and thickness per pipe size shall comply with schedules 
in this Section or with requirements of authorities having jurisdiction, whichever 
is more stringent. 

B. Acceptable preformed pipe and tubular insulation materials and thicknesses are 
identified for each piping system and pipe size range. If more than one material 
is listed for a piping system, selection from materials listed is Contractor's option. 

C. Items Not Insulated: Unless otherwise indicated, do not install insulation on the 
following: 
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1. Underground piping. 
2. Chrome-plated pipes and fittings unless there is a potential for personnel 

injury. 

3.11 INDOOR PIPING INSULATION SCHEDULE 

A. Condensate and Equipment Drain Water below 60 Deg F (16 Deg C): 

1. All Pipe Sizes: Insulation shall be one of the following: 
a. Flexible Elastomeric: 3/4 inch (19 mm) thick. 
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch (13 mm) 

thick. 

B. Refrigerant Suction and Hot-Gas Piping: 

1. All Pipe Sizes: Insulation shall be the following: 
a. Flexible Elastomeric: Thickness as required by equipment 

manufacturer. 

C. Refrigerant Suction and Hot-Gas Flexible Tubing: 

1. All Pipe Sizes: Insulation shall be the following: 

a. Flexible Elastomeric: Thickness as required by equipment 
manufacturer. 

D. Refrigerant Liquid Piping: 

1. All Pipe Sizes: Insulation shall be the following: 
a. Flexible Elastomeric: Thickness as required by equipment 

manufacturer. 

3.12 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Refrigerant Suction and Hot-Gas Piping: 

1. All Pipe Sizes: Insulation shall be the following: 
a. Flexible Elastomeric: Thickness as required by equipment 

manufacturer. 

B. Refrigerant Suction and Hot-Gas Flexible Tubing: 

1. All Pipe Sizes: Insulation shall be the following: 

a. Flexible Elastomeric: Thickness as required by equipment 
manufacturer. 
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C. Refrigerant Liquid Piping: 

1. All Pipe Sizes: Insulation shall be the following: 

a. Flexible Elastomeric: Thickness as required by equipment 
manufacturer. 

3.13 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Exposed piping in any room and all piping in boiler, mechanical rooms, and tunnels 
shall have an 8 ounce canvas jacket applied over the fiberglass factory ASJ/SSL 
jacketing to further protect the insulation from abuse.  This jacketing must be 
properly applied with lagging adhesive, such that the outer surface is smooth and 
free or wrinkles.  The canvas jacketing in all mechanical areas is to be prepared for 
painting, and then painted according to the schedule included in specifications. 

B. Install jacket over insulation material. For insulation with factory-applied jacket, 
install the field-applied jacket over the factory-applied jacket. 

3.14 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, 
install the field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's 
option. 

C. Piping, Exposed: 
1. Painted Aluminum, Stucco Embossed with Z-Shaped Locking Seam:  0.020 

inch (0.51 mm) thick. 

END OF SECTION 23 07 19 
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SECTION 23 11 13 - FACILITY FUEL-OIL PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fuel-oil pipes, tubes, and fittings. 
2. Piping specialties. 
3. Joining materials. 
4. Specialty valves. 
5. Labels and identification. 

1.3 DEFINITIONS 

A. Exposed, Interior Installations: Exposed to view indoors. Examples include 
finished occupied spaces and mechanical equipment rooms. 

B. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor 
ambient temperatures and weather conditions. Examples include rooftop 
locations. 

C. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, 
furred spaces, pipe and duct shafts, unheated spaces immediately below roof, 
spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, and dimensions of 
individual components and profiles. 

2. Include, where applicable, rated capacities, operating characteristics, 
electrical characteristics, and furnished specialties and accessories. 

3. For valves, include pressure rating, capacity, settings, and electrical 
connection data of selected models. 
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B. Shop Drawings: For fuel-oil piping. 

1. Include plans, elevations sections, hangers, and supports for multiple pipes. 
2. Include details of location of anchors, alignment guides, and expansion 

joints and loops. 
3. Scale: 1/4 inch per foot (1:50). 

C. Delegated-Design Submittal: For fuel-oil piping indicated to comply with 
performance requirements and design criteria. 

1. Include analysis data signed and sealed by the qualified professional 
engineer responsible for their preparation. 

2. Detail fabrication and assembly of pipe anchors, hangers, supports for 
multiple pipes, and attachments of the same to building structure. 

1.5 INFORMATIONAL SUBMITTALS 

A. Brazing certificates. 

B. Welding certificates. 

C. Field quality-control reports. 

D. Sample Warranty: For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fuel-oil equipment and accessories to 
include in emergency, operation, and maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1.8 QUALITY ASSURANCE 

A. Brazing: Qualify processes and operators according to ASME Boiler and 
Pressure Vessel Code: Section IX. 

B. Steel Support Welding Qualifications: Qualify procedures and personnel 
according to AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

C. Pipe Welding Qualifications: Qualify procedures and personnel according to 
ASME Boiler and Pressure Vessel Code. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Lift and support fuel-oil storage tanks only at designated lifting or supporting 
points, as shown on Shop Drawings. Do not move or lift tanks unless empty. 

B. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through 
shipping, storage, and handling to prevent pipe end damage and to prevent 
entrance of dirt, debris, and moisture. 

C. Store pipes and tubes with protective PE coating to avoid damaging the coating 
and to protect from direct sunlight. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Comply with ASME B31.9, "Building Services Piping," for fuel-oil piping materials, 
installation, testing, and inspecting. 

C. Fuel-Oil Valves: Comply with UL 842 and have service mark initials "WOG" 
permanently marked on valve body. 

D. Comply with requirements of the EPA and of state and local authorities having 
jurisdiction. Include recording of fuel-oil piping. 

2.2 PERFORMANCE REQUIREMENTS 

A. Maximum Operating-Pressure Ratings: 3-psig (21-kPa) fuel-oil supply pressure 
at oil-fired appliances. 

2.3 FUEL-OIL PIPES, TUBES, AND FITTINGS 

A. See "Indoor Piping Installation" articles for where pipes, tubes, fittings, and joining 
materials are applied in various services. 

B. Steel Pipe: ASTM A53/A53M, black steel, Schedule 40, Type E or S, Grade B. 

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard 
pattern. 

2. Wrought-Steel Welding Fittings: ASTM A234/A234M, for butt and socket 
welding. 
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3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, 
ground joint, and threaded ends. 

4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum 
Class 150, including bolts, nuts, and gaskets of the following material group, 
end connections, and facings: 

a. Material Group: 1.1. 
b. End Connections: Threaded or butt welding to match pipe. 
c. Lapped Face: Not permitted underground. 
d. Gasket Materials: Asbestos free, ASME B16.20 metallic, or 

ASME B16.21 nonmetallic, gaskets compatible with fuel oil. 
e. Bolts and Nuts: ASME B18.2.1, cadmium-plated steel. 

C. Drawn-Temper Copper Tube: Comply with ASTM B88, Type K (ASTM B88M, 
Type A). 

1. Copper Fittings: ASME B16.22, wrought copper, streamlined pattern. 
2. Bronze Flanges and Flanged Fittings: ASME B16.24, Class 150. 

a. Gasket Material: Asbestos free, ASME B16.20 metallic or 
ASME B16.21 nonmetallic, gaskets compatible with fuel oil. 

b. Bolts and Nuts: ASME B18.2.1, cadmium-plated steel. 

D. Annealed-Temper Copper Tube: Comply with ASTM B88, Type K (ASTM B88M, 
Type A). 

1. Copper Fittings: ASME B16.22, wrought copper, streamlined pattern. 
2. Flare Fittings: Comply with ASME B16.26 and SAE J513. 

a. Copper fittings with long nuts. 
b. Metal-to-metal compression seal without gasket. 
c. Dryseal threads complying with ASME B1.20.3. 

2.4 PIPING SPECIALTIES 

A. Metallic Flexible Connectors: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. American Flexible Hose Co., Inc. 
b. Flexicraft Industries. 
c. FLEX-ING, Inc. 
d. Hose Master, Inc. 
e. Metraflex Company (The). 
f. Proco Products, Inc. 
g. Tru-Flex Metal Hose Corp. 



New Bus Garage - Washington County Schools  C-S 1924 
 

FACILITY FUEL-OIL PIPING 23 11 13 - 5 

h. Unaflex. 
2. Listed and labeled for aboveground and underground applications by an 

NRTL acceptable to authorities having jurisdiction. 
3. Stainless-steel bellows with woven, flexible, bronze or stainless-steel, wire-

reinforcing protective jacket. 
4. Minimum Operating Pressure: 150 psig (1035 kPa). 
5. End Connections: Socket, flanged, or threaded end to match connected 

piping. 
6. Maximum Length: 30 inches (762 mm.) 
7. Swivel end, 50-psig (345-kPa) maximum operating pressure. 
8. Factory-furnished anode for connection to cathodic protection. 

B. Y-Pattern Strainers: 

1. Body: ASTM A126, Class B, cast iron with bolted cover and bottom drain 
connection. 

2. End Connections: Threaded ends for NPS 2 (DN 50) and smaller; flanged 
ends for NPS 2-1/2 (DN 65) and larger. 

3. Strainer Screen: [60] [80]-mesh startup strainer and perforated stainless-
steel basket with 50 percent free area. 

4. CWP Rating: 125 psig (860 kPa). 

C. Manual Air Vents: 

1. Body: Bronze. 
2. Internal Parts: Nonferrous. 
3. Operator: Screwdriver or thumbscrew. 
4. Inlet Connection: NPS 1/2 (DN 15). 
5. Discharge Connection: NPS 1/8 (DN 6). 
6. CWP Rating: 150 psig (1035 kPa). 
7. Maximum Operating Temperature: 225 deg F (107 deg C). 

2.5 JOINING MATERIALS 

A. Joint Compound and Tape for Threaded Joints: Suitable for fuel oil. 

B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials 
appropriate for wall thickness and chemical analysis of steel pipe being welded. 

C. Brazing Filler Metals: Alloy with melting point greater than 1000 deg F (540 
deg C) complying with AWS A5.8/A5.8M. Brazing alloys containing more than 
0.05 percent phosphorus are prohibited. 

D. Bonding Adhesive for RTRP and RTRF: As recommended by piping and fitting 
manufacturer. 
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2.6 SPECIALTY VALVES 

A. Pressure Relief Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Anderson Greenwood; Pentair, Ltd. 
b. Fulflo Specialties, Inc. 
c. OPW Engineered Systems; OPW Fluid Transfer Group; a Dover 

company. 
d. Webster Fuel Pumps & Valves;  a division of Capital City Tool, Inc. 

2. Listed and labeled for fuel-oil service by an NRTL acceptable to authorities 
having jurisdiction. 

3. Body: Brass, bronze, or cast steel. 
4. Springs: Stainless steel, interchangeable. 
5. Seat and Seal: Nitrile rubber. 
6. Orifice: Stainless steel, interchangeable. 
7. Factory-Applied Finish: Baked enamel. 
8. Maximum Inlet Pressure: 150 psig (1035 kPa). 
9. Relief Pressure Setting: 60 psig (414 kPa). 

B. Oil Safety Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Anderson Greenwood; Pentair, Ltd. 
b. Fulflo Specialties, Inc. 
c. OPW Engineered Systems; OPW Fluid Transfer Group; a Dover 

company. 
d. Webster Fuel Pumps & Valves;  a division of Capital City Tool, Inc. 

2. Listed and labeled for fuel-oil service by an NRTL acceptable to authorities 
having jurisdiction. 

3. Body: Brass, bronze, or cast steel. 
4. Springs: Stainless steel. 
5. Seat and Diaphragm: Nitrile rubber. 
6. Orifice: Stainless steel, interchangeable. 
7. Factory-Applied Finish: Baked enamel. 
8. Manual override port. 
9. Maximum Inlet Pressure: 60 psig (414 kPa). 
10. Maximum Outlet Pressure: 3 psig (21 kPa). 

C. Emergency Shutoff Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 
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a. EMCO Wheaton. 
b. Franklin Fueling Systems. 
c. OPW Engineered Systems; OPW Fluid Transfer Group; a Dover 

company. 
2. Listed and labeled for fuel-oil service by an NRTL acceptable to authorities 

having jurisdiction. 
3. Single poppet valve. 
4. Body: ASTM A126, cast iron. 
5. Disk: FPM. 
6. Poppet Spring: Stainless steel. 
7. Stem: Plated brass. 
8. O-Ring: FPM. 
9. Packing Nut: PTFE-coated brass. 
10. Fusible link to close valve at 165 deg F (74 deg C). 
11. Thermal relief to vent line pressure buildup due to fire. 
12. Air test port. 
13. Maximum Operating Pressure: 0.5 psig (3.45 kPa). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas for compliance with requirements for installation tolerances and 
other conditions affecting performance of fuel-oil piping. 

B. Examine installation of fuel-burning equipment and fuel-handling and storage 
equipment to verify actual locations of piping connections before installing fuel-
oil piping. 

C. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Close equipment shutoff valves before turning off fuel oil to premises or piping 
section. 

B. Comply with NFPA 30 and NFPA 31 requirements for prevention of accidental 
ignition. 

3.3 INSTALLATION OF INDOOR PIPING 

A. Install piping systems between components show on drawings as required by 
manufacturer. 
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B. Arrange for pipe spaces, chases, slots, sleeves, and openings in building 
structure during progress of construction to allow for mechanical installations. 

C. Install piping in concealed locations unless otherwise indicated and except in 
equipment rooms and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service 
areas at right angles or parallel to building walls. Diagonal runs are prohibited 
unless specifically indicated otherwise. 

E. Install piping above accessible ceilings at a height that allows sufficient space for 
ceiling panel removal. 

F. Install piping free of sags and bends. 

G. Install fittings for changes in direction and branch connections. 

H. Comply with requirements for equipment specifications for roughing-in 
requirements. 

I. Conceal pipe installations in walls, pipe spaces, or utility spaces; above ceilings; 
below grade or floors; and in floor channels unless indicated to be exposed to 
view. 

J. Prohibited Locations: 

1. Do not install fuel-oil piping in or through HVAC ducts and plenums, clothes 
or trash chutes, chimneys or gas vents (flues), ventilating ducts, or 
dumbwaiter or elevator shafts. 

2. Do not install fuel-oil piping in solid walls or partitions. 

K. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with 
level side down. 

L. Connect branch piping from top or side of horizontal piping. 

M. Install unions in pipes NPS 2 (DN 50) and smaller at final connection to each 
piece of equipment and elsewhere as indicated. Unions are not required on 
flanged devices. 

N. Do not use fuel-oil piping as grounding electrode. 

O. Install sleeves and sleeve seals for piping penetrations of walls, ceilings, and 
floors. Comply with requirements for sleeves specified in Section 230517 
"Sleeves and Sleeve Seals for HVAC Piping." 
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P. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply 
with requirements for escutcheons specified in Section 230518 "Escutcheons for 
HVAC Piping." 

3.4 INSTALLATION OF VALVES 

A. Install manual fuel-oil shutoff valves on branch connections to fuel-oil appliance. 

B. Install valves in accessible locations. 

C. Install oil safety valves at inlet of each oil-fired appliance. 

D. Install pressure relief valves in distribution piping between the supply and return 
lines. 

E. Install one-piece, bronze ball valve with hose end connection at low points in fuel-
oil piping. Comply with requirements in Section 230523.12 "Ball Valves for HVAC 
Piping." 

F. Install manual air vents at high points in fuel-oil piping. 

G. Install emergency shutoff valves at dispensers. 

3.5 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings 
before assembly. 

C. Threaded Joints: Thread pipe with tapered pipe threads according to 
ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe 
ends to remove burrs and restore full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless 
dry seal threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are 
corroded or damaged. Do not use pipe sections that have cracked or open 
welds. 

D. Welded Joints: Construct joints according to AWS D10.12/D10.12M, using 
qualified processes and welding operators according to "Quality Assurance" 
Article. 

1. Bevel plain ends of steel pipe. 
2. Patch factory-applied protective coating as recommended by manufacturer 

at field welds and where damage to coating occurs during construction. 
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E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe 
and Tubing" Chapter. 

F. Flanged Joints: Install gasket material, size, type, and thickness for service 
application. Install gasket concentrically positioned. 

3.6 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for hangers, supports, and anchor devices specified 
in Section 230529 "Hangers and Supports for HVAC Piping and Equipment." 

B. Install hangers for steel piping and copper tubing, with maximum horizontal 
spacing and minimum rod diameters, to comply with MSS-58, locally enforced 
codes, and authorities having jurisdiction requirements, whichever are most 
stringent. 

C. Support horizontal piping within 12 inches (300 mm) of each fitting and coupling. 

D. Support vertical runs of copper tube and steel piping to comply with MSS-58, 
locally enforced codes, and authorities having jurisdiction requirements, 
whichever are most stringent. 

3.7 CONNECTIONS 

A. Where installing piping adjacent to equipment, allow space for service and 
maintenance. 

B. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and 
at final connection to each piece of equipment having threaded pipe connection. 

C. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves 
and at final connection to each piece of equipment having flanged pipe 
connection. 

D. Connect piping to equipment with shutoff valve and union. Install union between 
valve and equipment. 

E. Install flexible piping connectors at final connection to burners or oil-fired 
appliances. 

3.8 LABELING AND IDENTIFYING 

A. Nameplates, pipe identification, valve tags, and signs are specified in 
Section 230553 "Identification for HVAC Piping and Equipment." 
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B. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment 
nameplates and signs on or near each service regulator, service meter, and 
earthquake valve. 

1. Text: In addition to identifying unit, distinguish between multiple units; inform 
operator of operational requirements; indicate safety and emergency 
precautions; and warn of hazards and improper operations. 

3.9 FIELD QUALITY CONTROL 

A. Pressure Test Piping: Minimum hydrostatic or pneumatic test-pressures 
measured at highest point in system: 

1. Fuel-Oil Distribution Piping: Minimum 5 psig (34.5 kPa) for minimum 30 
minutes. 

2. Suction Piping: Minimum 20-in. Hg (68 kPa) for minimum 30 minutes. 
3. Isolate storage tanks if test pressure in piping will cause pressure in storage 

tanks to exceed 10 psig (69 kPa). 

B. Inspect and test fuel-oil piping according to NFPA 31, "Tests of Piping" 
Paragraph; and according to requirements of authorities having jurisdiction. 

C. Test leak-detection and monitoring system for accuracy by manually operating 
sensors and checking against alarm panel indication. 

D. Test and adjust controls and safeties. Replace damaged and malfunctioning 
controls and equipment. 

E. Bleed air from fuel-oil piping using manual air vents. 

F. Fuel-oil piping and equipment will be considered defective if it does not pass tests 
and inspections. 

G. Prepare test and inspection reports. 

3.10 INDOOR PIPING SCHEDULE 

A. Aboveground fuel-oil piping shall be one of the following: 

1. NPS 1/2 (DN 15) and Smaller: Annealed-temper copper pipe, wrought 
copper fittings, and brazed joints. 

2. NPS 5/8 to NPS 2 (DN 18 to DN 50): Steel pipe, steel or malleable-iron 
threaded fittings, and threaded joints. 

3. NPS 2-1/2 (DN 65) and Larger: Steel pipe, steel fittings, and welded or 
flanged joints. 
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3.11 SHUTOFF VALVE SCHEDULE 

A. Valves for aboveground distribution piping NPS 2 (DN 50) and smaller shall be 
the following: 
1. Two-piece, full-port, bronze ball valves with bronze trim. 

B. Distribution piping valves for pipe NPS 2-1/2 (DN 65) and larger shall be the 
following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 

C. Valves in branch piping for single appliance shall be the following: 
1. Two-piece, full-port, bronze ball valves with bronze trim. 

END OF SECTION 23 11 13 
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SECTION 23 11 23 - FACILITY NATURAL-GAS PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipes, tubes, and fittings. 
2. Piping specialties. 
3. Piping and tubing joining materials. 
4. Manual gas shutoff valves. 
5. Pressure regulators. 
6. Service meters. 
7. Dielectric fittings. 

1.3 GAS MAIN CONNECTION  

A. Arrange and pay for tap in gas main, of size and in location indicated, by Local 
Gas Utility Company. Pay all costs pertaining to this work, including materials, 
labor, piping, excavation, backfill, tap-on fees, meter charges, etc. 

1.4 COORDINATION WITH LOCAL GAS UTILITY CO. 

A. Coordinate with the Local Gas Utility Co. and determine the extent of the work 
required to be done by them.  Provide the work required by the Contract 
Documents that the Gas Co. does not provide.  If the Gas Co. does not install the 
gas service piping then furnish the labor and materials necessary to install the 
gas service pipe.  If the Gas Co. does not furnish the gas meter then provide the 
gas meter in accordance with the Gas Co.’s requirements and the requirements 
of this section.  If the Gas Co. furnishes the gas meter then provide the materials, 
accessories and labor necessary to install it. 
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1.5 DEFINITIONS 

A. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor 
ambient temperatures and weather conditions. Examples include rooftop 
locations. 

B. Exposed, Interior Installations: Exposed to view indoors. Examples include 
finished occupied spaces and mechanical equipment rooms. 

C. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, 
furred spaces, pipe and duct shafts, unheated spaces immediately below roof, 
spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of the following: 

1. Piping specialties. 
2. Corrugated, stainless-steel tubing with associated components. 
3. Valves. Include pressure rating, capacity, settings, and electrical connection 

data of selected models. 
4. Pressure regulators. Indicate pressure ratings and capacities. 
5. Dielectric fittings. 

B. Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout 
and elevations, sections, and details for fabrication of pipe anchors, hangers, 
supports for multiple pipes, alignment guides, expansion joints and loops, and 
attachments of the same to building structure. Detail location of anchors, 
alignment guides, and expansion joints and loops. 

1. Shop Drawing Scale: 1/4 inch per foot (1:50). 

1.7 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans and details, drawn to scale, on which natural-gas 
piping is shown and coordinated with other installations, using input from 
installers of the items involved. 

B. Site Survey: Plans, drawn to scale, on which natural-gas piping is shown and 
coordinated with other services and utilities. 

C. Qualification Data: For qualified professional engineer. 

D. Welding certificates. 

E. Field quality-control reports. 
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1.8 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For pressure regulators to include in 
emergency, operation, and maintenance manuals. 

1.9 QUALITY ASSURANCE 

A. Steel Support Welding Qualifications: Qualify procedures and personnel 
according to AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators according to 
ASME Boiler and Pressure Vessel Code. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Handling Flammable Liquids: Remove and dispose of liquids from existing 
natural-gas piping according to requirements of authorities having jurisdiction. 

B. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through 
shipping, storage, and handling to prevent pipe end damage and to prevent 
entrance of dirt, debris, and moisture. 

C. Store and handle pipes and tubes having factory-applied protective coatings to 
avoid damaging coating, and protect from direct sunlight. 

1.11 PROJECT CONDITIONS 

A. Perform site survey, research public utility records, and verify existing utility 
locations. Contact utility-locating service for area where Project is located. 

B. Interruption of Existing Natural-Gas Service: Do not interrupt natural-gas service 
to facilities occupied by Owner or others unless permitted under the following 
conditions and then only after arranging to provide purging and startup of natural-
gas supply according to requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption 
of natural-gas service. 

2. Do not proceed with interruption of natural-gas service without Owner's 
written permission. 
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1.12 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment 
provided. 

B. Coordinate requirements for access panels and doors for valves installed 
concealed behind finished surfaces. Comply with requirements in 
Section 083113 "Access Doors and Frames." 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Minimum Operating-Pressure Ratings: 

1. Piping and Valves: 100 psig (690 kPa) minimum unless otherwise indicated. 
2. Service Regulators:  100 psig (690 kPa) minimum unless otherwise 

indicated. 
3. Minimum Operating Pressure of Service Meter: 5 psig (34.5 kPa). 

B. Natural-Gas System Pressure within Buildings: 0.5 psig (3.45 kPa) or less. 

C. Delegated Design: Design restraints and anchors for natural-gas piping and 
equipment, including comprehensive engineering analysis by a qualified 
professional engineer, using performance requirements and design criteria 
indicated. 

2.2 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe: ASTM A53/A53M, black steel, Schedule 40, Type E or S, Grade B. 

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard 
pattern. 

2. Wrought-Steel Welding Fittings: ASTM A234/A234M for butt welding and 
socket welding. 

3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, 
ground joint, and threaded ends. 

4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum 
Class 150, including bolts, nuts, and gaskets of the following material group, 
end connections, and facings: 

a. Material Group: 1.1. 
b. End Connections: Threaded or butt welding to match pipe. 
c. Lapped Face: Not permitted underground. 
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d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, 
aluminum o-rings, and spiral-wound metal gaskets. 

e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and 
stainless steel underground. 

5. Mechanical Couplings: 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) Baker Hughes Company. 
2) Smith-Blair, Inc. 
3) Viega LLC. 

b.  Stainless-steel flanges and tube with epoxy finish. 
c. Buna-nitrile seals. 
d. Stainless-steel bolts, washers, and nuts. 
e. Coupling shall be capable of joining PE pipe to PE pipe, steel pipe to 

PE pipe, or steel pipe to steel pipe. 
f. Steel body couplings installed underground on plastic pipe shall be 

factory equipped with anode. 

B. Corrugated, Stainless-Steel Tubing: Comply with ANSI/IAS LC 1. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. FlashShield Products; Gastite, a division of Titeflex Corp. 
b. TracPipe CounterStrike; Omega Flex, Inc. 
c. Tru-Flex Metal Hose Corp. 
d. Ward Manufacturing LLC. 

2. Tubing: ASTM A240/A240M, corrugated, Series 300 stainless steel. 
3. Coating: PE with flame retardant. 

a. Surface-Burning Characteristics: As determined by testing identical 
products according to ASTM E84 by a qualified testing agency. 
Identify products with appropriate markings of applicable testing 
agency. 

1) Flame-Spread Index: 25 or less. 
2) Smoke-Developed Index: 50 or less. 

4. Fittings: Copper-alloy mechanical fittings with ends made to fit and listed for 
use with corrugated stainless-steel tubing and capable of metal-to-metal 
seal without gaskets. Include brazing socket or threaded ends complying 
with ASME B1.20.1. 

5. Striker Plates: Steel, designed to protect tubing from penetrations. 
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6. Manifolds: Malleable iron or steel with factory-applied protective coating. 
Threaded connections shall comply with ASME B1.20.1 for pipe inlet and 
corrugated tubing outlets. 

7. Operating-Pressure Rating: 5 psig (34.5 kPa). 

C. Aluminum Tubing: Comply with ASTM B210 and ASTM B241/B241M. 

1. Aluminum Alloy: Alloy 5456 is prohibited. 
2. Protective Coating: Factory-applied coating capable of resisting corrosion 

on tubing in contact with masonry, plaster, insulation, water, detergents, and 
sewerage. 

3. Flare Fittings: Comply with ASME B16.26 and SAE J513. 

a. Copper-alloy fittings. 
b. Metal-to-metal compression seal without gasket. 
c. Dryseal threads shall comply with ASME B1.20.3. 

D. Drawn-Temper Copper Tube: Comply with ASTM B88, Type L (ASTM B88M, 
Type B). 

1. Copper Fittings: ASME B16.22, wrought copper, and streamlined pattern. 
2. Bronze Flanges and Flanged Fittings: ASME B16.24, Class 150. 

a. Gasket Material: ASME B16.20, metallic, flat, asbestos free, 
aluminum o-rings, and spiral-wound metal gaskets. 

b. Bolts and Nuts: ASME B18.2.1, carbon steel or stainless steel. 

E. Annealed-Temper Copper Tube: Comply with ASTM B88, Type K (ASTM B88M, 
Type A). 

1. Copper Fittings: ASME B16.22, wrought copper, and streamlined pattern. 
2. Flare Fittings: Comply with ASME B16.26 and SAE J513. 

a. Copper fittings with long nuts. 
b. Metal-to-metal compression seal without gasket. 
c. Dryseal threads complying with ASME B1.20.3. 

F. PE Pipe: ASTM D2513, SDR 11. 

1. PE Fittings: ASTM D2683, socket-fusion type or ASTM D3261, butt-fusion 
type with dimensions matching PE pipe. 

2. PE Transition Fittings: Factory-fabricated fittings with PE pipe complying 
with ASTM D2513, SDR 11; and steel pipe complying with 
ASTM A53/A53M, black steel, Schedule 40, Type E or S, Grade B. 

3. Anodeless Service-Line Risers: Factory fabricated and leak tested. 

a. Underground Portion: PE pipe complying with ASTM D2513, SDR 11 
inlet. 
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b. Casing: Steel pipe complying with ASTM A53/A53M, Schedule 40, 
black steel, Type E or S, Grade B, with corrosion-protective coating 
covering. Vent casing aboveground. 

c. Aboveground Portion: PE transition fitting. 
d. Outlet shall be threaded or flanged or suitable for welded connection. 
e. Tracer wire connection. 
f. Ultraviolet shield. 
g. Stake supports with factory finish to match steel pipe casing or carrier 

pipe. 

4. Transition Service-Line Risers: Factory fabricated and leak tested. 

a. Underground Portion: PE pipe complying with ASTM D2513, SDR 11 
inlet connected to steel pipe complying with ASTM A53/A53M, 
Schedule 40, Type E or S, Grade B, with corrosion-protective coating 
for aboveground outlet. 

b. Outlet shall be threaded or flanged or suitable for welded connection. 
c. Bridging sleeve over mechanical coupling. 
d. Factory-connected anode. 
e. Tracer wire connection. 
f. Ultraviolet shield. 
g. Stake supports with factory finish to match steel pipe casing or carrier 

pipe. 

5. Plastic Mechanical Couplings, NPS 1-1/2 (DN 40) and Smaller: Capable of 
joining PE pipe to PE pipe. 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) Lyall, R. W. & Company, Inc. 
2) Mueller Co. 
3) Perfection Corporation. 

b. PE body with molded-in, stainless-steel support ring. 
c. Buna-nitrile seals. 
d. Acetal collets. 
e. Electro-zinc-plated steel stiffener. 

6. Plastic Mechanical Couplings, NPS 2 (DN 50) and Larger: Capable of 
joining PE pipe to PE pipe, steel pipe to PE pipe, or steel pipe to steel pipe. 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) Lyall, R. W. & Company, Inc. 
2) Mueller Co. 
3) Perfection Corporation. 

b. Fiber-reinforced plastic body. 
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c. PE body tube. 
d. Buna-nitrile seals. 
e. Acetal collets. 
f. Stainless-steel bolts, nuts, and washers. 

7. Steel Mechanical Couplings: Capable of joining plain-end PE pipe to PE 
pipe, steel pipe to PE pipe, or steel pipe to steel pipe. 

a. Manufacturers: Subject to compliance with requirements, provide 
products by one of the following: 

1) Baker Hughes Company. 
2) Smith-Blair, Inc. 

b.  Stainless-steel flanges and tube with epoxy finish. 
c. Buna-nitrile seals. 
d. Stainless-steel bolts, washers, and nuts. 
e. Factory-installed anode for steel-body couplings installed 

underground. 

2.3 PIPING SPECIALTIES 

A. Appliance Flexible Connectors: 

1. Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24. 
2. Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69. 
3. Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75. 
4. Corrugated stainless-steel tubing with polymer coating. 
5. Operating-Pressure Rating: 0.5 psig (3.45 kPa). 
6. End Fittings: Zinc-coated steel. 
7. Threaded Ends: Comply with ASME B1.20.1. 
8. Maximum Length: 72 inches (1830 mm.) 

B. Quick-Disconnect Devices: Comply with ANSI Z21.41. 

1. Copper-alloy convenience outlet and matching plug connector. 
2. Nitrile seals. 
3. Hand operated with automatic shutoff when disconnected. 
4. For indoor or outdoor applications. 
5. Adjustable, retractable restraining cable. 

C. Y-Pattern Strainers: 

1. Body: ASTM A126, Class B, cast iron with bolted cover and bottom drain 
connection. 

2. End Connections: Threaded ends for NPS 2 (DN 50) and smaller; flanged 
ends for NPS 2-1/2 (DN 65) and larger. 
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3. Strainer Screen: 40-mesh startup strainer, and perforated stainless-steel 
basket with 50 percent free area. 

4. CWP Rating: 125 psig (862 kPa). 

D. Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-
resistant wire screen, with free area at least equal to cross-sectional area of 
connecting pipe and threaded-end connection. 

2.4 JOINING MATERIALS 

A. Joint Compound and Tape: Suitable for natural gas. 

B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials 
appropriate for wall thickness and chemical analysis of steel pipe being welded. 

C. Brazing Filler Metals: Alloy with melting point greater than 1000 deg F (540 
deg C) complying with AWS A5.8/A5.8M. Brazing alloys containing more than 
0.05 percent phosphorus are prohibited. 

2.5 MANUAL GAS SHUTOFF VALVES 

A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground 
Manual Gas Shutoff Valve Schedule" Articles for where each valve type is applied 
in various services. 

B. General Requirements for Metallic Valves, NPS 2 (DN 50) and Smaller: Comply 
with ASME B16.33. 

1. CWP Rating: 125 psig (862 kPa). 
2. Threaded Ends: Comply with ASME B1.20.1. 
3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3. 
4. Tamperproof Feature: Locking feature for valves indicated in "Underground 

Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas 
Shutoff Valve Schedule" Articles. 

5. Listing: Listed and labeled by an NRTL acceptable to authorities having 
jurisdiction for valves 1 inch (25 mm) and smaller. 

6. Service Mark: Valves 1-1/4 inches (32 mm) to NPS 2 (DN 50) shall have 
initials "WOG" permanently marked on valve body. 

C. General Requirements for Metallic Valves, NPS 2-1/2 (DN 65) and Larger: 
Comply with ASME B16.38. 

1. CWP Rating: 125 psig (862 kPa). 
2. Flanged Ends: Comply with ASME B16.5 for steel flanges. 
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3. Tamperproof Feature: Locking feature for valves indicated in "Underground 
Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas 
Shutoff Valve Schedule" Articles. 

4. Service Mark: Initials "WOG" shall be permanently marked on valve body. 

D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. A.Y. McDonald Mfg. Co. 
b. Apollo Valves; a part of Aalberts Integrated Piping Systems. 
c. BrassCraft Manufacturing Co.; a Masco company. 
d. Lyall, R. W. & Company, Inc. 
e. Perfection Corporation. 

2. Body: Bronze, complying with ASTM B584. 
3. Ball: Chrome-plated bronze. 
4. Stem: Bronze; blowout proof. 
5. Seats: Reinforced TFE; blowout proof. 
6. Packing: Threaded-body packnut design with adjustable-stem packing. 
7. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve 
Schedule" Articles. 

8. CWP Rating: 600 psig (4140 kPa). 
9. Listing: Valves NPS 1 (DN 25) and smaller shall be listed and labeled by an 

NRTL acceptable to authorities having jurisdiction. 
10. Service: Suitable for natural-gas service with "WOG" indicated on valve 

body. 

E. Cast-Iron, Nonlubricated Plug Valves: MSS SP-78. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. A.Y. McDonald Mfg. Co. 
b. Mueller Co. 
c. Xomox Corporation. 

2. Body: Cast iron, complying with ASTM A126, Class B. 
3. Plug: Bronze or nickel-plated cast iron. 
4. Seat: Coated with thermoplastic. 
5. Stem Seal: Compatible with natural gas. 
6. Ends: Threaded or flanged as indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve 
Schedule" Articles. 

7. Operator: Square head or lug type with tamperproof feature where 
indicated. 

8. Pressure Class: 125 psig (862 kPa). 
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9. Listing: Valves NPS 1 (DN 25) and smaller shall be listed and labeled by an 
NRTL acceptable to authorities having jurisdiction. 

10. Service: Suitable for natural-gas service with "WOG" indicated on valve 
body. 

F. Valve Boxes: 

1. Cast-iron, two-section box. 
2. Top section with cover with "GAS" lettering. 
3. Bottom section with base to fit over valve and barrel a minimum of 5 inches 

(125 mm) in diameter. 
4. Adjustable cast-iron extensions of length required for depth of bury. 
5. Include tee-handle, steel operating wrench with socket end fitting valve nut 

or flat head, and with stem of length required to operate valve. 

2.6 PRESSURE REGULATORS 

A. General Requirements: 

1. Single stage and suitable for natural gas. 
2. Steel jacket and corrosion-resistant components. 
3. Elevation compensator. 
4. End Connections: Threaded for regulators NPS 2 (DN 50) and smaller; 

flanged for regulators NPS 2-1/2 (DN 65) and larger. 

B. Service Pressure Regulators: Comply with ANSI Z21.80. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Actaris. 
b. American Meter Company. 
c. Fisher Control Valves & Instruments; a brand of Emerson Process 

Management. 
d. Invensys. 
e. Itron Gas. 
f. Richards Industries. 

2. Body and Diaphragm Case: Cast iron or die-cast aluminum. 
3. Springs: Zinc-plated steel; interchangeable. 
4. Diaphragm Plate: Zinc-plated steel. 
5. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and 

deformation at the valve port. 
6. Orifice: Aluminum; interchangeable. 
7. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon. 
8. Single-port, self-contained regulator with orifice no larger than required at 

maximum pressure inlet, and no pressure sensing piping external to the 
regulator. 
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9. Pressure regulator shall maintain discharge pressure setting downstream, 
and not exceed 150 percent of design discharge pressure at shutoff. 

10. Overpressure Protection Device: Factory mounted on pressure regulator. 
11. Atmospheric Vent: Factory- or field-installed, stainless-steel screen in 

opening if not connected to vent piping. 
12. Maximum Inlet Pressure: 100 psig (690 kPa). 

C. Line Pressure Regulators: Comply with ANSI Z21.80. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Actaris. 
b. American Meter Company. 
c. Dormont; a WATTS brand. 
d. Eclipse Innovative Thermal Technologies. 
e. Fisher Control Valves & Instruments; a brand of Emerson Process 

Management. 
f. Invensys. 
g. Itron Gas. 
h. Maxitrol Company. 
i. Richards Industries. 

2. Body and Diaphragm Case: Cast iron or die-cast aluminum. 
3. Springs: Zinc-plated steel; interchangeable. 
4. Diaphragm Plate: Zinc-plated steel. 
5. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and 

deformation at the valve port. 
6. Orifice: Aluminum; interchangeable. 
7. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon. 
8. Single-port, self-contained regulator with orifice no larger than required at 

maximum pressure inlet, and no pressure sensing piping external to the 
regulator. 

9. Pressure regulator shall maintain discharge pressure setting downstream, 
and not exceed 150 percent of design discharge pressure at shutoff. 

10. Overpressure Protection Device: Factory mounted on pressure regulator. 
11. Atmospheric Vent: Factory- or field-installed, stainless-steel screen in 

opening if not connected to vent piping. 
12. Maximum Inlet Pressure:  10 psig (69 kPa). 

D. Appliance Pressure Regulators: Comply with ANSI Z21.18. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Canadian Meter Company Inc. 
b. Dormont; a WATTS brand. 
c. Eaton. 
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d. Harper Wyman Co. 
e. Maxitrol Company. 
f. SCP, Inc. 

2. Body and Diaphragm Case: Die-cast aluminum. 
3. Springs: Zinc-plated steel; interchangeable. 
4. Diaphragm Plate: Zinc-plated steel. 
5. Seat Disc: Nitrile rubber. 
6. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon. 
7. Factory-Applied Finish: Minimum three-layer polyester and polyurethane 

paint finish. 
8. Regulator may include vent limiting device, instead of vent connection, if 

approved by authorities having jurisdiction. 
9. Maximum Inlet Pressure:  5 psig (34.5 kPa). 

2.7 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with 
separating nonconductive insulating material. Include end connections 
compatible with pipes to be joined. 

B. Dielectric Unions: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. A.Y. McDonald Mfg. Co. 
b. Capitol Manufacturing Company. 
c. Central Plastics Company. 
d. HART Industrial Unions, LLC. 
e. Jomar Valve. 
f. Matco-Norca. 
g. WATTS. 
h. Wilkins. 
i. Zurn Industries, LLC. 

2. Description: 

a. Standard: ASSE 1079. 
b. Pressure Rating:  150 psig (1035 kPa). 
c. End Connections: Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
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c. Matco-Norca. 
d. WATTS. 
e. Wilkins. 

2. Description: 

a. Standard: ASSE 1079. 
b. Factory-fabricated, bolted, companion-flange assembly. 
c. Pressure Rating:  150 psig (1035 kPa). 
d. End Connections: Solder-joint copper alloy and threaded ferrous; 

threaded solder-joint copper alloy and threaded ferrous. 

D. Dielectric-Flange Insulating Kits: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

2. Description: 

a. Nonconducting materials for field assembly of companion flanges. 
b. Pressure Rating: 150 psig (1035 kPa). 
c. Gasket: Neoprene or phenolic. 
d. Bolt Sleeves: Phenolic or polyethylene. 
e. Washers: Phenolic with steel backing washers. 

2.8 LABELING AND IDENTIFYING 

A. Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 
inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a 
description of utility, with metallic core encased in a protective jacket for corrosion 
protection, detectable by metal detector when tape is buried up to 30 inches (750 
mm) deep; colored yellow. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for natural-gas piping system to verify actual locations of 
piping connections before equipment installation. 
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B. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Close equipment shutoff valves before turning off natural gas to premises or 
piping section. 

B. Inspect natural-gas piping according to NFPA 54 to determine that natural-gas 
utilization devices are turned off in piping section affected. 

C. Comply with NFPA 54 requirements for prevention of accidental ignition. 

3.3 OUTDOOR PIPING INSTALLATION 

A. Comply with NFPA 54 for installation and purging of natural-gas piping. 

B. Install underground, natural-gas piping buried at least 36 inches (900 mm) below 
finished grade. Comply with requirements in Section 312000 "Earth Moving" for 
excavating, trenching, and backfilling. 

1. If natural-gas piping is installed less than 36 inches (900 mm) below finished 
grade, install it in containment conduit. 

C. Install underground, PE, natural-gas piping according to ASTM D2774. 

D. Steel Piping with Protective Coating: 

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints. 
2. Replace pipe having damaged PE coating with new pipe. 

E. Copper Tubing with Protective Coating: 

1. Apply joint cover kits over tubing to cover, seal, and protect joints. 
2. Repair damage to PE coating on pipe as recommended in writing by 

protective coating manufacturer. 

F. Install fittings for changes in direction and branch connections. 

G. Install pressure gage upstream and downstream from each service regulator. 
Pressure gages are specified in Section 230519 "Meters and Gages for HVAC 
Piping." 

3.4 INDOOR PIPING INSTALLATION 

A. Comply with NFPA 54 for installation and purging of natural-gas piping. 
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B. Drawing plans, schematics, and diagrams indicate general location and 
arrangement of piping systems. Indicated locations and arrangements are used 
to size pipe and calculate friction loss, expansion, and other design 
considerations. Install piping as indicated unless deviations to layout are 
approved on Coordination Drawings. 

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building 
structure during progress of construction, to allow for mechanical installations. 

D. Install piping in concealed locations unless otherwise indicated and except in 
equipment rooms and service areas. 

E. Install piping indicated to be exposed and piping in equipment rooms and service 
areas at right angles or parallel to building walls. Diagonal runs are prohibited 
unless specifically indicated otherwise. 

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

G. Locate valves for easy access. 

H. Install natural-gas piping at uniform grade of 2 percent down toward drip and 
sediment traps. 

I. Install piping free of sags and bends. 

J. Install fittings for changes in direction and branch connections. 

K. Verify final equipment locations for roughing-in. 

L. Comply with requirements in Sections specifying gas-fired appliances and 
equipment for roughing-in requirements. 

M. Drips and Sediment Traps: Install drips at points where condensate may collect, 
including service-meter outlets. Locate where accessible to permit cleaning and 
emptying. Do not install where condensate is subject to freezing. 

1. Construct drips and sediment traps using tee fitting with bottom outlet 
plugged or capped. Use nipple a minimum length of 3 pipe diameters, but 
not less than 3 inches (75 mm) long and same size as connected pipe. 
Install with space below bottom of drip to remove plug or cap. 

N. Extend relief vent connections for service regulators, line regulators, and 
overpressure protection devices to outdoors and terminate with weatherproof 
vent cap. 
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O. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, 
below grade or floors, and in floor channels unless indicated to be exposed to 
view. 

P. Concealed Location Installations: Except as specified below, install concealed 
natural-gas piping and piping installed under the building in containment conduit 
constructed of steel pipe with welded joints as described in Part 2. Install a vent 
pipe from containment conduit to outdoors and terminate with weatherproof vent 
cap. 

1. Above Accessible Ceilings: Natural-gas piping, fittings, valves, and 
regulators may be installed in accessible spaces without containment 
conduit. 

2. In Floors: Install natural-gas piping with welded or brazed joints and 
protective coating in cast-in-place concrete floors. Cover piping to be cast 
in concrete slabs with minimum of 1-1/2 inches (38 mm) of concrete. Piping 
may not be in physical contact with other metallic structures such as 
reinforcing rods or electrically neutral conductors. Do not embed piping in 
concrete slabs containing quick-set additives or cinder aggregate. 

3. In Floor Channels: Install natural-gas piping in floor channels. Channels 
must have cover and be open to space above cover for ventilation. 

4. In Walls or Partitions: Protect tubing installed inside partitions or hollow 
walls from physical damage using steel striker barriers at rigid supports. 

a. Exception: Tubing passing through partitions or walls does not require 
striker barriers. 

5. Prohibited Locations: 

a. Do not install natural-gas piping in or through circulating air ducts, 
clothes or trash chutes, chimneys or gas vents (flues), ventilating 
ducts, or dumbwaiter or elevator shafts. 

b. Do not install natural-gas piping in solid walls or partitions. 

Q. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with 
level side down. 

R. Connect branch piping from top or side of horizontal piping. 

S. Install unions in pipes NPS 2 (DN 50) and smaller, adjacent to each valve, at final 
connection to each piece of equipment. Unions are not required at flanged 
connections. 

T. Do not use natural-gas piping as grounding electrode. 

U. Install strainer on inlet of each line-pressure regulator and automatic or 
electrically operated valve. 
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V. Install pressure gage upstream and downstream from each line regulator. 
Pressure gages are specified in Section 230519 "Meters and Gages for HVAC 
Piping." 

W. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals 
for HVAC Piping." 

X. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply 
with requirements for sleeve seals specified in Section 230517 "Sleeves and 
Sleeve Seals for HVAC Piping." 

Y. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply 
with requirements for escutcheons specified in Section 230518 "Escutcheons for 
HVAC Piping." 

3.5 SERVICE-METER ASSEMBLY INSTALLATION 

A. Install service-meter assemblies aboveground, on concrete bases. 

B. Install metal shutoff valves upstream from service regulators. Shutoff valves are 
not required at second regulators if two regulators are installed in series. 

C. Install strainer on inlet of service-pressure regulator and meter set. 

D. Install service regulators mounted outside with vent outlet horizontal or facing 
down. Install screen in vent outlet if not integral with service regulator. 

E. Install metal shutoff valves upstream from service meters. Install dielectric fittings 
downstream from service meters. 

F. Install service meters downstream from pressure regulators. 

G. Install metal bollards to protect meter assemblies. Comply with requirements in 
Section 055000 "Metal Fabrications" for pipe bollards. 

3.6 VALVE INSTALLATION 

A. Install manual gas shutoff valve for each gas appliance ahead of corrugated 
stainless-steel tubing, aluminum, or copper connector. 

B. Install underground valves with valve boxes. 

C. Install regulators and overpressure protection devices with maintenance access 
space adequate for servicing and testing. 

D. Install anode for metallic valves in underground PE piping. 
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3.7 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings 
before assembly. 

C. Threaded Joints: 

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 
2. Cut threads full and clean using sharp dies. 
3. Ream threaded pipe ends to remove burrs and restore full inside diameter 

of pipe. 
4. Apply appropriate tape or thread compound to external pipe threads unless 

dryseal threading is specified. 
5. Damaged Threads: Do not use pipe or pipe fittings with threads that are 

corroded or damaged. Do not use pipe sections that have cracked or open 
welds. 

D. Welded Joints: 

1. Construct joints according to AWS D10.12/D10.12M, using qualified 
processes and welding operators. 

2. Bevel plain ends of steel pipe. 
3. Patch factory-applied protective coating as recommended by manufacturer 

at field welds and where damage to coating occurs during construction. 

E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe 
and Tube" Chapter. 

F. Flanged Joints: Install gasket material, size, type, and thickness appropriate for 
natural-gas service. Install gasket concentrically positioned. 

G. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean 
cloth or paper towels. Join according to ASTM D2657. 

1. Plain-End Pipe and Fittings: Use butt fusion. 
2. Plain-End Pipe and Socket Fittings: Use socket fusion. 

3.8 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hangers and supports specified in 
Section 230529 "Hangers and Supports for HVAC Piping and Equipment." 

B. Install hangers for steel piping and copper tubing, with maximum horizontal 
spacing and minimum rod diameters, to comply with MSS-58, locally enforced 
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codes, and authorities having jurisdiction requirements, whichever are most 
stringent. 

C. Support horizontal piping within 12 inches (300 mm) of each fitting. 

D. Support vertical runs of steel piping and copper tubing to comply with MSS-58, 
locally enforced codes, and authorities having jurisdiction requirements, 
whichever are most stringent. 

E. Support vertical runs of corrugated stainless-steel tubing to comply with 
manufacturer's written instructions, locally enforced codes, and authorities having 
jurisdiction requirements, whichever are most stringent. 

3.9 CONNECTIONS 

A. Connect to utility's gas main according to utility's procedures and requirements. 

B. Install natural-gas piping electrically continuous, and bonded to gas appliance 
equipment grounding conductor of the circuit powering the appliance according 
to NFPA 70. 

C. Install piping adjacent to appliances to allow service and maintenance of 
appliances. 

D. Connect piping to appliances using manual gas shutoff valves and unions. Install 
valve within 72 inches (1800 mm) of each gas-fired appliance and equipment. 
Install union between valve and appliances or equipment. 

E. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as 
close as practical to inlet of each appliance. 

3.10 LABELING AND IDENTIFYING 

A. Install detectable warning tape directly above gas piping, 12 inches (300 mm) 
below finished grade, except 6 inches (150 mm) below subgrade under 
pavements and slabs. 

3.11 PAINTING 

A. Comply with requirements in Section 099113 "Exterior Painting" and 
Section 099123 "Interior Painting" for painting interior and exterior natural-gas 
piping. 

B. Paint exposed, exterior metal piping, valves, service regulators, service meters 
and meter bars, and piping specialties, except components, with factory-applied 
paint or protective coating. 
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1. Alkyd System: MPI EXT 5.1D. 

a. Prime Coat: Alkyd anticorrosive metal primer. 
b. Topcoat: Exterior alkyd enamel (flat). 
c. Color: Gray. 

C. Paint exposed, interior metal piping, valves, service regulators, service meters 
and meter bars, and piping specialties, except components, with factory-applied 
paint or protective coating. 

1. Alkyd System: MPI INT 5.1E. 

a. Prime Coat: Alkyd anticorrosive metal primer. 
b. Intermediate Coat: Interior alkyd matching topcoat. 
c. Topcoat: Interior alkyd (flat). 
d. Color: Gray. 

D. Damage and Touchup: Repair marred and damaged factory-applied finishes with 
materials and by procedures to match original factory finish. 

3.12 CONCRETE BASES 

A. Concrete Bases: Anchor equipment to concrete base. 

1. Construct concrete bases of dimensions indicated, but not less than 4 
inches (100 mm) larger in both directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor. Unless 
otherwise indicated, install dowel rods on 18-inch (450-mm) centers around 
the full perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend 
through concrete base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices. Use supported equipment 
manufacturer's setting drawings, templates, diagrams, instructions, and 
directions furnished with items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to 
supported equipment. 

6. Use 3000-psig (20.7-MPa), 28-day, compressive-strength concrete and 
reinforcement as specified in Section 033000 "Cast-in-Place Concrete." 

3.13 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 
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1. Test, inspect, and purge natural gas according to NFPA 54 and authorities 
having jurisdiction. 

C. Natural-gas piping will be considered defective if it does not pass tests and 
inspections. 

D. Prepare test and inspection reports. 

3.14 OUTDOOR PIPING SCHEDULE 

A. Underground natural-gas piping shall be the following: 

1. PE pipe and fittings joined by heat fusion, or mechanical couplings; service-
line risers with tracer wire terminated in an accessible location. 

B. Aboveground natural-gas piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 
3. Drawn-temper copper tube with wrought-copper fittings and brazed joints. 

C. Branch Piping in Cast-in-Place Concrete to Single Appliance: Annealed-temper 
copper tube with wrought-copper fittings and brazed joints. Install piping 
embedded in concrete with no joints in concrete. 

D. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. 
Coat pipe and fittings with protective coating for steel piping. 

3.15 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 
PSIG (3.45 kPa) 

A. Aboveground, branch piping NPS 1 (DN 25) and smaller shall be one of the 
following: 
1. Annealed-temper, copper tube with wrought-copper fittings and brazed 

joints. 
2. Steel pipe with malleable-iron fittings and threaded joints. 

B. Aboveground, distribution piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 
3. Drawn-temper copper tube with wrought-copper fittings and brazed joints. 

C. Underground, below building, piping shall be the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
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D. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. 
Coat pipe and fittings with protective coating for steel piping. 

E. Containment Conduit Vent Piping: Steel pipe with malleable-iron fittings and 
threaded or wrought-steel fittings with welded joints. Coat underground pipe and 
fittings with protective coating for steel piping. 

3.16 UNDERGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Connections to Existing Gas Piping: Use valve and fitting assemblies made for 
tapping utility's gas mains and listed by an NRTL. 

B. Underground: 
1. NPS 2 (DN 50) and Smaller: Bronze plug valves. 
2. NPS 2-1/2 (DN 65) and Larger: Cast-iron, nonlubricated plug valves. 

3.17 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Valves for pipe sizes NPS 2 (DN 50) and smaller at service meter shall be the 
following: 
1. Two-piece, full-port, bronze ball valves with bronze trim. 

B. Valves for pipe sizes NPS 2-1/2 (DN 65) and larger at service meter shall be one 
of the following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 
2. Cast-iron, nonlubricated plug valve. 

C. Distribution piping valves for pipe sizes NPS 2 (DN 50) and smaller shall be the 
following: 
1. Two-piece, full-port, bronze ball valves with bronze trim. 

D. Distribution piping valves for pipe sizes NPS 2-1/2 (DN 65) and larger shall 
be one of the following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 
2. Cast-iron, nonlubricated plug valve. 

E. Valves in branch piping for single appliance shall be the following: 
1. Two-piece, full-port, bronze ball valves with bronze trim. 

END OF SECTION 23 11 23 
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SECTION 23 23 00 - REFRIGERANT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Copper tube and fittings. 
2. Steel pipe and fittings. 
3. Valves and specialties. 
4. Refrigerants. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of valve, refrigerant piping, and piping specialty. 

1. Include pressure drop, based on manufacturer's test data, for the following: 
a. Filter dryers. 
b. Strainers. 

B. Shop Drawings: 

1. Show layout of refrigerant piping and specialties, including pipe, tube, and 
fitting sizes; flow capacities; valve arrangements and locations; slopes of 
horizontal runs; oil traps; double risers; wall and floor penetrations; and 
equipment connection details. 

2. Show piping size and piping layout, including oil traps, double risers, 
specialties, and pipe and tube sizes to accommodate, as a minimum, 
equipment provided, elevation difference between compressor and 
evaporator, and length of piping to ensure proper operation and compliance 
with warranties of connected equipment. 

3. Show interface and spatial relationships between piping and equipment. 
4. Shop Drawing Scale: 1/4 inch equals 1 foot (1:50). 
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1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For refrigerant valves and piping specialties to 
include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to 2010 
ASME Boiler and Pressure Vessel Code: Section IX, "Welding and Brazing 
Qualifications." 

B. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems." 

C. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer 
Components." 

1.7 PRODUCT STORAGE AND HANDLING 

A. Store piping with end caps in place to ensure that piping interior and exterior are 
clean when installed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Line Test Pressure for Refrigerant R-410A: 

1. Suction Lines for Air-Conditioning Applications: 300 psig (2068 kPa). 
2. Hot-Gas and Liquid Lines: 535 psig (3689 kPa). 

2.2 COPPER TUBE AND FITTINGS 

A. Copper Tube:  ASTM B 280, Type ACR. 

B. Wrought-Copper Fittings, Solder-Joint: ASME B16.22. 

C. Wrought-Copper Fittings, Brazed-Joint: ASME B16.50. 
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D. Wrought-Copper Unions: ASME B16.22. 

E. Solder Filler Metals: ASTM B 32. Use 95-5 tin antimony or alloy HB solder to join 
copper socket fittings on copper pipe. 

F. Brazing Filler Metals: AWS A5.8/A5.8M. 

G. Flexible Connectors: 

1. Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-
reinforced protective jacket. 

2. End Connections: Socket ends. 
3. Offset Performance: Capable of minimum 3/4-inch (20-mm) misalignment 

in minimum 7-inch- (180-mm-) long assembly. 
4. Working Pressure Rating: Factory test at minimum 500 psig (3450 kPa). 
5. Maximum Operating Temperature: 250 deg F (121 deg C). 

2.3 VALVES AND SPECIALTIES 

A. Diaphragm Packless Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Danfoss Inc. 
b. Heldon Products; Henry Technologies. 
c. Parker Hannifin Corp. 
d. Paul Mueller Company. 

2. Body and Bonnet: Forged brass or cast bronze; globe design with straight-
through or angle pattern. 

3. Diaphragm: Phosphor bronze and stainless steel with stainless-steel spring. 
4. Operator: Rising stem and hand wheel. 
5. Seat: Nylon. 
6. End Connections: Socket, union, or flanged. 
7. Working Pressure Rating: 500 psig (3450 kPa). 
8. Maximum Operating Temperature: 275 deg F (135 deg C). 

B. Packed-Angle Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Danfoss Inc. 
b. Heldon Products; Henry Technologies. 
c. Parker Hannifin Corp. 
d. Paul Mueller Company. 
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2. Body and Bonnet: Forged brass or cast bronze. 
3. Packing: Molded stem, back seating, and replaceable under pressure. 
4. Operator: Rising stem. 
5. Seat: Nonrotating, self-aligning polytetrafluoroethylene. 
6. Seal Cap: Forged-brass or valox hex cap. 
7. End Connections: Socket, union, threaded, or flanged. 
8. Working Pressure Rating: 500 psig (3450 kPa). 
9. Maximum Operating Temperature: 275 deg F (135 deg C). 

C. Service Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Danfoss Inc. 
b. Emerson Climate Technologies. 
c. Heldon Products; Henry Technologies. 
d. Parker Hannifin Corp. 
e. Paul Mueller Company. 
f. Refrigeration Sales, Inc. 

2. Body: Forged brass with brass cap including key end to remove core. 
3. Core: Removable ball-type check valve with stainless-steel spring. 
4. Seat: Polytetrafluoroethylene. 
5. End Connections: Copper spring. 
6. Working Pressure Rating: 500 psig (3450 kPa). 

D. Refrigerant Locking Caps: 
1. Description: Locking-type, tamper-resistant, threaded caps to protect 

refrigerant charging ports from unauthorized refrigerant access and 
leakage. 

2. Material: Brass, with protective shroud or sleeve. 
3. Refrigerant Identification: Color-coded, refrigerant specific design. 
4. Special Tool: For installing and unlocking. 

E. Straight-Type Strainers: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Danfoss Inc. 
b. Heldon Products; Henry Technologies. 
c. Parker Hannifin Corp. 

2. Body: Welded steel with corrosion-resistant coating. 
3. Screen: 100-mesh stainless steel. 
4. End Connections: Socket or flare. 
5. Working Pressure Rating: 500 psig (3450 kPa). 
6. Maximum Operating Temperature: 275 deg F (135 deg C). 



New Bus Garage - Washington County Schools  C-S 1924 
 

REFRIGERANT PIPING 23 23 00 - 5 

F. Moisture/Liquid Indicators: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Danfoss Inc. 
b. Emerson Climate Technologies. 
c. Heldon Products; Henry Technologies. 
d. Parker Hannifin Corp. 

2. Body: Forged brass. 
3. Window: Replaceable, clear, fused glass window with indicating element 

protected by filter screen. 
4. Indicator: Color coded to show moisture content in parts per million (ppm). 
5. Minimum Moisture Indicator Sensitivity: Indicate moisture above 60 ppm. 
6. End Connections: Socket or flare. 
7. Working Pressure Rating: 500 psig (3450 kPa). 
8. Maximum Operating Temperature: 240 deg F (116 deg C). 

G. Replaceable-Core Filter Dryers: Comply with AHRI 730. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Danfoss Inc. 
b. Emerson Climate Technologies. 
c. Heldon Products; Henry Technologies. 
d. Parker Hannifin Corp. 

2. Body and Cover: Painted-steel shell with ductile-iron cover, stainless-steel 
screws, and neoprene gaskets. 

3. Filter Media: 10 micron, pleated with integral end rings; stainless-steel 
support. 

4. Desiccant Media: Activated alumina. 
5. End Connections: Socket. 
6. Access Ports: NPS 1/4 (DN 8) connections at entering and leaving sides for 

pressure differential measurement. 
7. Maximum Pressure Loss: 2 psig (14 kPa). 
8. Working Pressure Rating: 500 psig (3450 kPa). 
9. Maximum Operating Temperature: 240 deg F (116 deg C). 

2.4 REFRIGERANTS 

A. ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Arkema Inc. 
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b. DuPont Fluorochemicals Div. 
c. Genetron Refrigerants; Honeywell International Inc. 
d. Mexichem Fluor Inc. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A 

A. Suction Lines NPS 4 (DN 100) and Smaller for Conventional Air-Conditioning 
Applications: Copper, Type ACR, drawn-temper tubing and wrought-copper 
fittings with soldered joints. 

B. Hot-Gas and Liquid Lines: 

1. Copper, Type ACR, drawn-temper tubing and wrought-copper fittings with 
brazed or soldered joints. 

3.2 VALVE AND SPECIALTY APPLICATIONS 

A. Install diaphragm packless valves in suction and discharge lines of compressor. 

B. Install service valves for gauge taps at inlet and outlet of strainers if they are not 
an integral part of valves and strainers. 

C. Except as otherwise indicated, install diaphragm packless valves on inlet and 
outlet side of filter dryers. 

D. Install a full-size, three-valve bypass around filter dryers. 

E. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic 
expansion valve or at the inlet of the evaporator coil capillary tube. 

F. Install strainers upstream from and adjacent to the following unless they are 
furnished as an integral assembly for the device being protected: 
1. Thermostatic expansion valves. 
2. Compressor. 

G. Install flexible connectors at compressors. 

H. Provide refrigerant locking caps on refrigerant charging ports that are located 
outdoors unless otherwise protected from unauthorized access by a means 
acceptable to the authority having jurisdiction. 
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3.3 INSTALLATION OF PIPING, GENERAL 

A. Drawing plans, schematics, and diagrams indicate general location and 
arrangement of piping systems; indicated locations and arrangements were used 
to size pipe and calculate friction loss, expansion, pump sizing, and other design 
considerations. Install piping as indicated unless deviations to layout are 
approved on Shop Drawings. 

B. Install refrigerant piping according to ASHRAE 15. 

C. Install piping in concealed locations unless otherwise indicated and except in 
equipment rooms and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service 
areas at right angles or parallel to building walls. Diagonal runs are prohibited 
unless specifically indicated otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

F. Install piping adjacent to machines to allow service and maintenance. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Select system components with pressure rating equal to or greater than system 
operating pressure. 

J. Install piping as short and direct as possible, with a minimum number of joints, 
elbows, and fittings. 

K. Arrange piping to allow inspection and service of refrigeration equipment. Install 
valves and specialties in accessible locations to allow for service and inspection. 
Install access doors or panels as specified in Section 083113 "Access Doors and 
Frames" if valves or equipment requiring maintenance is concealed behind 
finished surfaces. 

L. Install refrigerant piping in protective conduit where installed belowground. 

M. Install refrigerant piping in rigid or flexible conduit in locations where exposed to 
mechanical injury. 

N. Slope refrigerant piping as follows: 

1. Install horizontal hot-gas discharge piping with a uniform slope downward 
away from compressor. 
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2. Install horizontal suction lines with a uniform slope downward to 
compressor. 

3. Install traps and double risers to entrain oil in vertical runs. 
4. Liquid lines may be installed level. 

O. When brazing or soldering, remove solenoid-valve coils and sight glasses; also 
remove valve stems, seats, and packing, and accessible internal parts of 
refrigerant specialties. Do not apply heat near expansion-valve bulb. 

P. Install piping with adequate clearance between pipe and adjacent walls and 
hangers or between pipes for insulation installation. 

Q. Identify refrigerant piping and valves according to Section 230553 "Identification 
for HVAC Piping and Equipment." 

R. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals 
for HVAC Piping." 

S. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply 
with requirements for sleeve seals specified in Section 230517 "Sleeves and 
Sleeve Seals for HVAC Piping." 

T. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply 
with requirements for escutcheons specified in Section 230518 "Escutcheons for 
HVAC Piping." 

3.4 PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings 
before assembly. 

C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing 
or welding, to prevent scale formation. 

D. Soldered Joints: Construct joints according to ASTM B 828 or CDA's "Copper 
Tube Handbook." 

E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter 
"Pipe and Tube." 

1. Use Type BCuP (copper-phosphorus) alloy for joining copper socket fittings 
with copper pipe. 

2. Use Type BAg (cadmium-free silver) alloy for joining copper with bronze or 
steel. 
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3.5 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for seismic restraints in Section 230548 "Vibration and 
Seismic Controls for HVAC." 

B. Comply with Section 230529 "Hangers and Supports for HVAC Piping and 
Equipment" for hangers, supports, and anchor devices. 

C. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 
feet (6 m) long. 

2. Roller hangers and spring hangers for individual horizontal runs 20 feet 
(6 m) or longer. 

3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6 m) 
or longer, supported on a trapeze. 

4. Spring hangers to support vertical runs. 
5. Copper-clad hangers and supports for hangers and supports in direct 

contact with copper pipe. 

D. Install hangers for copper tubing, with maximum horizontal spacing and minimum 
rod diameters, to comply with MSS-58, locally enforced codes, and authorities 
having jurisdiction requirements, whichever are most stringent. 

E. Support horizontal piping within 12 inches (300 mm) of each fitting. 

F. Support vertical runs of copper tubing to comply with MSS-58, locally enforced 
codes, and authorities having jurisdiction requirements, whichever are most 
stringent. 

3.6 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Comply with ASME B31.5, Chapter VI. 
2. Test refrigerant piping, specialties, and receivers. Isolate compressor, 

condenser, evaporator, and safety devices from test pressure if they are not 
rated above the test pressure. 

3. Test high- and low-pressure side piping of each system separately at not 
less than the pressures indicated in "Performance Requirements" Article. 

a. Fill system with nitrogen to the required test pressure. 
b. System shall maintain test pressure at the manifold gage throughout 

duration of test. 
c. Test joints and fittings with electronic leak detector or by brushing a 

small amount of soap and glycerin solution over joints. 
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d. Remake leaking joints using new materials, and retest until 
satisfactory results are achieved. 

B. Prepare test and inspection reports. 

3.7 SYSTEM CHARGING 

A. Charge system using the following procedures: 

1. Install core in filter dryers after leak test but before evacuation. 
2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers 

(67 Pa). If vacuum holds for 12 hours, system is ready for charging. 
3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig 

(14 kPa). 
4. Charge system with a new filter-dryer core in charging line. 

3.8 ADJUSTING 

A. Adjust thermostatic expansion valve to obtain proper evaporator superheat. 

B. Adjust high- and low-pressure switch settings to avoid short cycling in response 
to fluctuating suction pressure. 

C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the 
system design temperature. 

D. Perform the following adjustments before operating the refrigeration system, 
according to manufacturer's written instructions: 
1. Verify that compressor oil level is correct. 
2. Open compressor suction and discharge valves. 
3. Open refrigerant valves except bypass valves that are used for other 

purposes. 

E. Replace core of replaceable filter dryer after system has been adjusted and after 
design flow rates and pressures are established. 

END OF SECTION 23 23 00 
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SECTION 23 31 13 - METAL DUCTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Single-wall rectangular ducts and fittings. 
2. Single-wall round ducts and fittings. 
3. Sheet metal materials. 
4. Sealants and gaskets. 
5. Hangers and supports. 

B. Install duct accessories (such as turning vanes, access doors, dampers, 
automatic control dampers, sound traps, grilles and diffusers, etc.) furnished 
under other sections of the Specification in duct system. 

C. Install stainless steel duct accessories in stainless steel duct systems. Provide 
stainless steel duct support systems (such as strap hangers, support plates, etc.). 

D. Related Sections: 

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, 
adjusting, and balancing requirements for metal ducts. 

2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, 
duct-mounting access doors and panels, turning vanes, and flexible ducts. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of the following products: 
1. Sealants and gaskets. 

B. Shop Drawings: 

1. Fabrication, assembly, and installation, including plans, elevations, 
sections, components, and attachments to other work. 

2. Factory- and shop-fabricated ducts and fittings. 
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3. Fittings. 
4. Reinforcement and spacing. 
5. Seam and joint construction. 
6. Penetrations through fire-rated and other partitions. 
7. Equipment installation based on equipment being used on Project. 
8. Locations for duct accessories, including dampers, turning vanes, and 

access doors and panels. 
9. Hangers and supports, including methods for duct and building attachment 

and vibration isolation. 

C. Delegated-Design Submittal: 

1. Sheet metal thicknesses. 
2. Joint and seam construction and sealing. 
3. Reinforcement details and spacing. 
4. Materials, fabrication, assembly, and spacing of hangers and supports. 
5. Design Calculations: Calculations for selecting hangers and supports. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Comply with the Kentucky Building Code. 

 

B. Welding Qualifications: Qualify procedures and personnel in accordance with the 
following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and 
supports. 

2. AWS D9.1/D9.1M, "Sheet Metal Welding Code," for duct joint and seam 
welding. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, 
seam and joint construction, reinforcements, and hangers and supports, shall 
comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
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Flexible" and with performance requirements and design criteria indicated in 
"Duct Schedule" Article. 

B. Structural Performance: Duct hangers and supports shall withstand the effects of 
gravity loads and stresses within limits and under conditions described in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible". 

C. Airstream Surfaces: Surfaces in contact with airstream shall comply with 
requirements in ASHRAE 62.1. 

D. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - 
"Systems and Equipment," and Section 7 - "Construction and System Startup." 

E. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, 
Section 6.4.4 - "HVAC System Construction and Insulation." 

F. Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on 
Drawings are inside clear dimensions and do not include insulation or duct wall 
thickness. 

2.2 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" based on indicated static-pressure 
class unless otherwise indicated. 

1. Construct ducts of galvanized sheet steel unless otherwise indicated. 
2. For ducts exposed to weather, construct of Type 304 stainless steel 

indicated by manufacturer to be suitable for outdoor installation. 

B. Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular 
Duct/Transverse Joints," for static-pressure class, applicable sealing 
requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

1. For ducts with longest side less than 36 inches (914 mm), select joint types 
in accordance with Figure 2-1. 

2. For ducts with longest side 36 inches (914 mm) or greater, use flange joint 
connector Type T-22, T-24, T-24A, T-25a, or T-25b. Factory-fabricated 
flanged duct connection system may be used if submitted and approved by 
engineer of record. 

C. Longitudinal Seams: Select seam types and fabricate in accordance with 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-
2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable 
sealing requirements, materials involved, duct-support intervals, and other 
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provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." All longitudinal seams shall be Pittsburgh lock seams unless otherwise 
specified for specific application. 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: 
Select types and fabricate in accordance with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Ch. 4, "Fittings and Other 
Construction," for static-pressure class, applicable sealing requirements, 
materials involved, duct-support intervals, and other provisions in SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible." 

2.3 SINGLE-WALL ROUND DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Ch. 3, "Round, Oval, and Flexible 
Duct," based on indicated static-pressure class unless otherwise indicated. 

1. Construct ducts of galvanized sheet steel unless otherwise indicated. 
2. For ducts exposed to weather, construct of Type 304 stainless steel 

indicated by manufacturer to be suitable for outdoor installation. 

B. Transverse Joints: Select joint types and fabricate in accordance with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round 
Duct Transverse Joints," for static-pressure class, applicable sealing 
requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

1. Transverse Joints in Ducts Larger Than 60 (1524) Inches (mm) in Diameter: 
Flanged. 

C. Longitudinal Seams: Select seam types and fabricate in accordance with 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-
2, "Round Duct Longitudinal Seams," for static-pressure class, applicable sealing 
requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

1. Fabricate round ducts larger than 90 inches (2286 mm) in diameter with 
butt-welded longitudinal seams. 

D. Tees and Laterals: Select types and fabricate in accordance with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 
Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure 
class, applicable sealing requirements, materials involved, duct-support intervals, 
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible." 

E. Coat welded joints with a protective paint, inside and out. 
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2.4 FLEXIBLE DUCTS: 

A. Flexible ducts shall be a factory-fabricated assembly consisting of an all-
aluminum flexible duct, insulation and an outer moisture barrier. 

B. Ducts shall be of single-ply aluminum, closely corrugated for strength, folded flat, 
and knurled to insure air-tightness.   

C. A l-l/2" thick insulating blanket of glass wool, with a minimum R-Value of 6.0, with 
a polyethylene moisture barrier shall encase the ducts.   

D. Assembly shall have a flame spread of not over 25, a smoke developed rate of 
not over 50 and shall comply with U.L. Standard No. UL l8l.     

E. Ducts shall be rated for use at 8 inches minimum W.G. positive and negative 
static pressures for all duct diameters.   

F. Flexible duct insulation may be omitted on flexible ducts in return and exhaust air 
systems. 

G. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

H. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

1. ATCO 
2. Clevepak Corporation, Clevaflex Division 
3. Flexmaster, USA, Inc. 
4. Hart & Cooley, Inc. 

2.5 FLEXIBLE DUCT CONNECTORS: 

A. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band 
with a worm-gear action in sizes 3 through 18 inches (75 through 460 mm), to 
suit duct size. 

2.6 SHEET METAL MATERIALS 

A. General Material Requirements: Comply with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" for acceptable materials, material 
thicknesses, and duct construction methods unless otherwise indicated. Sheet 
metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections. 

B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M. 
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1. Galvanized Coating Designation:  G90 (Z275). 
2. Finishes for Surfaces Exposed to View: Mill phosphatized. 

C. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as 
indicated in "Duct Schedule" Article; cold rolled, annealed, sheet. Exposed 
surface finish shall be No. 2B, No. 2D, No. 3, or No. 4 as indicated in "Duct 
Schedule" Article. 

D. Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and 
bars; black and galvanized. 

E. Tie Rods: Galvanized steel, 1/4-inch- (6-mm-) minimum diameter for lengths 36 
inches (900 mm) or less; 3/8-inch- (10-mm-) minimum diameter for lengths longer 
than 36 inches (900 mm). 

2.7 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements: Surface-burning characteristics for 
sealants and gaskets shall be a maximum flame-spread index of 25 and a 
maximum smoke-developed index of 50 when tested in accordance with UL 723; 
certified by an NRTL. 

B. Two-Part Tape Sealing System: 

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified 
acrylic/silicone activator to react exothermically with tape to form hard, 
durable, airtight seal. 

2. Tape Width:  4 inches (102 mm). 
3. Sealant: Modified styrene acrylic. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. Maximum Static-Pressure Class: 10 inch wg (2500 Pa), positive and 

negative. 
7. Service: Indoor and outdoor. 
8. Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 

deg C). 
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and 

bare), stainless steel, or aluminum. 

C. Water-Based Joint and Seam Sealant: 

1. Application Method: Brush on. 
2. Solids Content: Minimum 65 percent. 
3. Shore A Hardness: Minimum 20. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. VOC: Maximum 75 g/L (less water). 
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7. Maximum Static-Pressure Class: 10 inch wg (2500 Pa), positive and 
negative. 

8. Service: Indoor or outdoor. 
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and 

bare), stainless steel, or aluminum sheets. 

D. Solvent-Based Joint and Seam Sealant: 

1. Application Method: Brush on. 
2. Base: Synthetic rubber resin. 
3. Solvent: Toluene and heptane. 
4. Solids Content: Minimum 60 percent. 
5. Shore A Hardness: Minimum 60. 
6. Water resistant. 
7. Mold and mildew resistant. 
8. Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive or 

negative. 
9. Service: Indoor or outdoor. 
10. Substrate: Compatible with galvanized sheet steel (both PVC coated and 

bare), stainless steel, or aluminum sheets. 

E. Flanged Joint Sealant: Comply with ASTM C 920. 

1. General: Single-component, acid-curing, silicone, elastomeric. 
2. Type: S. 
3. Grade: NS. 
4. Class: 25. 
5. Use: O. 

F. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene 
plasticizer. 

2.8 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts. 

B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or 
galvanized rods with threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct 
Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round 
Duct." 

D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with 
ASTM A 603. 
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E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with 
ASTM A 492. 

F. Steel Cable End Connections: Galvanized-steel assemblies with brackets, 
swivel, and bolts designed for duct hanger service; with an automatic-locking and 
clamping device. 

G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; 
compatible with duct materials. 

H. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates. 
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates. 

PART 3 - EXECUTION 

3.1 DUCT APPLICATIONS 

A. Static-Pressure Classes:  Construct ducts according to the “DUCT SEALING, 
TESTING AND LEAKAGE TABLES” at the end of this specification section. 

B. Ducts shall be galvanized steel. 

3.2 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and 
arrangement of duct system. Indicated duct locations, configurations, and 
arrangements were used to size ducts and calculate friction loss for air-handling 
equipment sizing and for other design considerations. Install duct systems as 
indicated unless deviations to layout are approved on Shop Drawings and 
coordination drawings. 

B. Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible" unless otherwise indicated. 

C. Do not apply duct sealant to interior surfaces of ductwork. 

D. Where radius elbows with R/D ratio of 1.5 cannot be installed due to space 
limitations, use a radius elbow with an R/D of 1.0.  

E. Where square elbows with turning vanes (in supply ductwork) are shown on the 
Drawings, use square elbows with turning vanes. Do not substitute a radius elbow 
for a square elbow with turning vanes. 
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F. Where square elbows with turning vanes are shown on the Drawings in return or 
exhaust ductwork, provide minimum size 12"x12" access doors in bottom of 
elbows, upstream and downstream of turning vanes, for access to clean vanes. 

G. Where radius elbows with R/D ratios of other than 1.5 are shown on the Drawings, 
install radius elbows with the R/D ratio indicated on the Drawings. 

H. Install ducts in maximum practical lengths with fewest possible joints. 

I. Install factory- or shop-fabricated fittings for changes in direction, size, and shape 
and for branch connections. 

J. Unless otherwise indicated, install ducts vertically and horizontally, and parallel 
and perpendicular to building lines. 

K. Install ducts close to walls, overhead construction, columns, and other structural 
and permanent enclosure elements of building. 

L. Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation 
thickness. 

M. Route ducts to avoid passing through transformer vaults and electrical equipment 
rooms and enclosures. 

N. Where ducts pass through non-fire-rated interior partitions and exterior walls and 
are exposed to view, cover the opening between the partition and duct or duct 
insulation with sheet metal flanges of same metal thickness as the duct. Overlap 
openings on four sides by at least 1-1/2 inches (38 mm). 

O. Install fire, combination fire/smoke, and smoke dampers where indicated on 
Drawings and as required by code, and by local authorities having jurisdiction. 
Comply with requirements in Section 233300 "Air Duct Accessories" for fire and 
smoke dampers and specific installation requirements of the damper UL listing. 

P. Install heating coils, cooling coils, air filters, dampers, and all other duct-mounted 
accessories in air ducts where indicated on Drawings. 

Q. Protect duct interiors from moisture, construction debris and dust, and other 
foreign materials both before and after installation. Comply with SMACNA's "IAQ 
Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct 
Cleanliness for New Construction Guidelines." 

R. Elbows: Use long-radius elbows wherever they fit. 

1. Fabricate 90-degree rectangular mitered elbows to include turning vanes. 
2. Fabricate 90-degree round elbows with a minimum of three segments for 

12 inches (300 mm) and smaller and a minimum of five segments for 14 
inches (350 mm) and larger. 
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S. Branch Connections: Use lateral or conical branch connections. 

3.3 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or 
damaged. 

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. 
Do not use two-part tape sealing system. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld 
splatter. When welding stainless steel with a No. 3 or 4 finish, grind the welds 
flush, polish the exposed welds, and treat the welds to remove discoloration 
caused by welding. 

D. Maintain consistency, symmetry, and uniformity in arrangement and fabrication 
of fittings, hangers and supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with 
these requirements. 

3.4 FLEXIBLE DUCTS, INSTALLATION REQUIREMENTS 

A. For any duct run using flexible ductwork, do not exceed 3'-0" extended length 
unless shown otherwise on the drawings.  

B. Minimum bend radius shall be l-l/2 times the duct diameter. 

C. Flexible duct shall not have more than 90 deg. total deflection unless shown 
otherwise. 

3.5 DUCT SEALING 

 

A. Seal ducts according to the “DUCT SEALING, TESTING AND LEAKAGE 
TABLES” at the end of this specification section. 

B. Seal corners of rectangular ductwork completely with sealant, especially corners 
of "Ductmate" and other types of flanged joints. If holes at corners are too large 
to permit sealant, then remake joint. 

C. Seal top joints of rectangular ductwork. If ductwork is to be installed too close to 
building substrate to permit sealing these joints after installation, then seal joints 
before ductwork is raised into place. 
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D. Do not apply duct sealant to interior surfaces of ductwork. 

E. Seal ducts before external insulation is applied. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Chapter 5, "Hangers and Supports." 

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-
steel fasteners appropriate for construction materials to which hangers are being 
attached. 

1. Where practical, install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and 

completely cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate 

concretes or for slabs more than 4 inches (100 mm) thick. 
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate 

concretes or for slabs less than 4 inches (100 mm) thick. 

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers 
Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for 
maximum hanger spacing; install hangers and supports within 24 inches (610 
mm) of each elbow and within 48 inches (1220 mm) of each branch intersection. 

D. Hangers Exposed to View: Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the 
duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor 
and at a maximum intervals of 16 feet (5 m). 

F. Install upper attachments to structures. Select and size upper attachments with 
pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used. 

G. Do not use metal decking for suspension of ductwork and accessories. Hang 
items from top member of joist or provide additional structure to span between 
top members if needed. 

3.7 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with 
Section 233300 "Air Duct Accessories." 
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B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" for branch, outlet and inlet, and terminal unit connections. 

C. Make connections to grilles, registers and diffusers as detailed on the Drawings.  
Do not deviate from these details.  

1. Provide the boxes with turning vanes or mitered round elbows with turning 
vanes for supply diffusers. Make branch connections into the sides of these 
boxes as detailed. 

2. Provide full size sheet metal boxes over return and exhaust grilles and 
registers. Make the boxes the minimum height shown on the Drawings. If 
no minimum height is given, then the minimum height shall be 10 inches. 
Make branch connections into the sides of these boxes as detailed. 

D. Install volume dampers in branch ducts at the locations shown on the Drawings. 
Do not install the dampers at the branch duct connection points to the grilles and 
diffusers. 

E. Provide volume dampers behind register or diffuser faces only behind sidewall 
outlets, and only where specifically indicated on the Drawings. 

3.8 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that 
do not have duct liner. Apply one coat of flat, black, latex paint over a compatible 
galvanized-steel primer. Paint materials and application requirements are 
specified in Section 099113 "Exterior Painting" and Section 099123 "Interior 
Painting." 

3.9 STARTUP 

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, 
and Balancing for HVAC." 

3.10 DUCT SEALING, TESTING AND LEAKAGE TABLES 

Ductwork Indoors   

Duct System Seal 
Class 

Leakage 
Class 

Test 
Pressure 
“ W.G. 

Allowable 
Leakage 
CFM/100SF 

Supply air duct - round A 4 3 8.2 

Supply air duct - rectangular A 4 3 8.2 
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Exhaust  duct - round A 4 3 8.2 

Exhaust  duct - rectangular A 4 3 8.2 

Return and outside air duct - round A 4 3 8.2 

Return and outside air duct - rectangular A 4 3 8.2 

 
 

END OF SECTION 23 31 13 
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SECTION 23 33 00 - AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Manual volume dampers. 
2. Control dampers. 
3. Fire dampers. 
4. Combination fire and smoke dampers. 
5. Flange connectors. 
6. Turning vanes. 
7. Duct-mounted access doors. 
8. Duct access panel assemblies. 
9. Flexible connectors. 
10. Duct accessory hardware. 

1.3 ACTION SUBMITTALS 

A. Shop Drawings: For duct accessories. Include plans, elevations, sections, details, 
and attachments to other work. 

1. Detail duct accessories' fabrication and installation in ducts and other 
construction. Include dimensions, weights, loads, and required clearances; 
and method of field assembly into duct systems and other construction. 
Include the following: 

a. Special fittings. 
b. Manual volume damper installations. 
c. Control-damper installations. 
d. Fire-damper, smoke-damper, combination fire- and smoke-damper, 

ceiling, and corridor-damper installations, including sleeves; and duct-
mounted access doors and remote damper operators. 

e. Include diagrams for power, signal, and control wiring. 
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1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air duct accessories to include in operation 
and maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Fusible Links: Furnish quantity equal to 10 percent of amount installed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with NFPA 90A and NFPA 90B. 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" for acceptable materials, material thicknesses, and duct construction 
methods unless otherwise indicated. Sheet metal materials shall be free of pitting, 
seam marks, roller marks, stains, discolorations, and other imperfections. 

2.2 TAKE-OFF FITTINGS: 

A. Manufacturers:  Subject to compliance with requirements, [provide products by 
one of the following] [available manufacturers offering products that may be 
incorporated into the Work include, but are not limited to, the following]: 

1. Creative Metals 
2. Flexmaster 
3. United Air 

B. Provide spin-collar type take-off fittings where low pressure round branch ducts 
connect to low pressure rectangular main ducts.  Construct fittings of 26 gauge 
galvanized steel.  Provide joint on end of fitting so that fitting can be inserted in 
round opening in side of rectangular duct and locked in place with one quarter 
turn.  Provide single blade round damper with wing nut and lever type position 
indicator in each fitting.  Provide fittings without scoops or extractors.  

C. Provide standard "extended plenum" type rectangular-to-round take-off fittings 
with separate single blade volume damper in branch ducts where rectangular 
duct depth is too shallow to permit the use of spin-collar take-off fittings. 
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2.3 MANUAL VOLUME DAMPERS 

A. Dampers in insulated ductwork: 

1. Extended operating handle of nonthermal-conductive material, and 
protective sleeves that allow operation of valves without breaking the vapor 
seals or disturbing insulation. 

2. Memory stops that are fully adjustable after insulation is applied. 

B. Standard, Steel, Manual Volume Dampers: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Air Balance; a division of MESTEK, Inc. 
b. Aire Technologies. 
c. American Warming and Ventilating; a Mestek Architectural Group 

company. 
d. Arrow United Industries. 
e. Cesco Products; a division of MESTEK, Inc. 
f. Greenheck Fan Corporation. 
g. Lloyd Industries, Inc. 
h. McGill AirFlow LLC. 
i. Nailor Industries Inc. 
j. Pottorff. 
k. Ruskin Company. 
l. Safe Air - Dowco Products. 

2. Performance: 

a. Leakage Rating Class III: Leakage not exceeding 40 cfm/sq. ft. 
(203 L/s per sq. m) against 1-inch wg (250-Pa) differential static 
pressure. 

3. Construction: 

a. Linkage out of airstream. 
b. Suitable for horizontal or vertical airflow applications. 

4. Frames: 

a. Hat-shaped, 16-gauge- (1.6-mm-) thick, galvanized sheet steel. 
b. Mitered and welded corners. 
c. Flanges for attaching to walls and flangeless frames for installing in 

ducts. 

5. Blades: 

a. Multiple or single blade. 
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b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized steel; 16 gauge (1.6 mm) thick. 

6. Blade Axles: Galvanized steel. 
7. Bearings: 

a. Oil-impregnated bronze. 
b. Dampers mounted with vertical blades to have thrust bearing at each 

end of every blade. 

8. Tie Bars and Brackets: Galvanized steel. 
9. Locking device to hold damper blades in a fixed position without vibration. 

C. Low-Leakage, Steel, Manual Volume Dampers: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Air Balance; a division of MESTEK, Inc. 
b. American Warming and Ventilating; a Mestek Architectural Group 

company. 
c. Arrow United Industries. 
d. Cesco Products; a division of MESTEK, Inc. 
e. Greenheck Fan Corporation. 
f. Lloyd Industries, Inc. 
g. McGill AirFlow LLC. 
h. Nailor Industries Inc. 
i. Pottorff. 
j. Ruskin Company. 
k. Safe Air - Dowco Products. 
l. United Enertech. 
m. Vent Products Co., Inc. 

2. Performance: 

a. AMCA Certification: Test and rate in accordance with AMCA 511. 
b. Leakage: 

1) Class IA: Leakage shall not exceed 3 cfm/sq. ft. (15.2 L/s per 
sq. m) against 1-inch wg (250-Pa) differential static pressure. 

3. Construction: 

a. Linkage: Out of airstream. 
b. Suitable for horizontal or vertical airflow applications. 

4. Frames: 
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a. Hat, U, or angle shaped. 
b. Thickness: 16-gauge (1.6-mm) galvanized sheet steel. 
c. Mitered and welded corners. 
d. Flanges for attaching to walls and flangeless frames for installing in 

ducts. 

5. Blades: 

a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized, roll-formed steel; 16 gauge (1.6 mm) thick. 

6. Blade Edging Seals: 

a. Closed-cell neoprene. 
b. Inflatable seal blade edging or replaceable rubber seals. 

7. Blade Jamb Seals: Flexible metal compression type. 
8. Blade Axles: Galvanized steel. 
9. Bearings: 

a. Oil-impregnated bronze. 
b. Dampers mounted with vertical blades to have thrust bearing at each 

end of every blade. 

10. Tie Bars and Brackets: Galvanized steel. 
11. Locking device to hold damper blades in a fixed position without vibration. 

D. Jackshaft: 

1. Size: 0.5-inch (13-mm) diameter. 
2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly 

mounted on supports at each mullion and at each end of multiple-damper 
assemblies. 

3. Length and Number of Mountings: As required to connect linkage of each 
damper in multiple-damper assembly. 

E. Damper Hardware: 

1. Zinc-plated, die-cast core with dial and handle, made of 3/32-inch- (2.4-mm-
) thick zinc-plated steel, and a 3/4-inch (19-mm) hexagon locking nut. 

2. Include center hole to suit damper operating-rod size. 
3. Include elevated platform for insulated duct mounting. 
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2.4 CONTROL DAMPERS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. American Warming and Ventilating; a Mestek Architectural Group company. 
2. Arrow United Industries. 
3. Carnes Company. 
4. Cesco Products; a division of MESTEK, Inc. 
5. Greenheck Fan Corporation. 
6. Lloyd Industries, Inc. 
7. McGill AirFlow LLC. 
8. Metal Form Manufacturing, Inc. 
9. Nailor Industries Inc. 
10. NCA Manufacturing, Inc. 
11. Pottorff. 
12. Ruskin Company. 
13. Safe Air - Dowco Products. 
14. United Enertech. 
15. Vent Products Co., Inc. 
16. Young Regulator Company. 

B. General Requirements: 

1. Unless otherwise indicated, use parallel-blade configuration for two-position 
control, equipment isolation service, and when mixing two airstreams. For 
other applications, use opposed-blade configuration. 

2. Factory or field assemble multiple damper sections to provide a single 
damper assembly of size required by the application. 

C. Performance: 

1. AMCA Certification: Test and rate in accordance with AMCA 511. 
2. Leakage: 

a. Class IA: Leakage shall not exceed 3 cfm/sq. ft. (15.2 L/s per sq. m) 
against 1-inch wg (250-Pa) differential static pressure. 

3. Pressure Drop: 0.05 inch wg (12.5 Pa) at 1500 fpm (7.6 m/s) across a 24-
by-24-inch (600-by-600-mm) damper when tested in accordance with 
AMCA 500-D, Figure 5.3. 

4. Velocity: Up to 3000 fpm (15 m/s). 
5. Temperature: Minus 25 to plus 180 deg F (Minus 32 to plus 83 deg C). 
6. Pressure Rating: Damper close-off pressure equal to fan shutoff pressure 

with a maximum blade deflection of 1/200 of blade length. 

D. Construction: 
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1. Linkage out of airstream. 
2. Suitable for horizontal or vertical airflow applications. 
3. Frames: 

a. Hat, U, or angle shaped. 
b. 16-gauge- (1.6-mm-) thick, galvanized sheet steel. 
c. Mitered and welded corners. 
d. Flanges for attaching to walls and flangeless frames for installing in 

ducts. 

4. Blades: 

a. Multiple blade with maximum blade width of 6 inches (150 mm). 
b. Opposed-blade design. 
c. Galvanized steel. 
d. 16-gauge- (1.6-mm-) thick single skin. 

5. Blade Edging Seals: 

a. Replaceable Closed-cell neoprene. 
b. Inflatable seal blade edging, or replaceable rubber seals. 

6. Blade Jamb Seal: Flexible stainless steel, compression type. 
7. Blade Axles: 1/2-inch (13-mm) diameter; galvanized steel. 
8. Blade-Linkage Hardware: Zinc-plated steel and brass; ends sealed against 

blade bearings. Linkage mounted out of air stream. 
9. Bearings: 

a. Oil-impregnated bronze. 
b. Dampers mounted with vertical blades to have thrust bearings at each 

end of every blade. 

E. Damper Actuator - Electric: 
1. UL 873, plenum rated. 

2. Clockwise or counterclockwise drive rotation as required for application. 
3. Environmental Operating Range: 

a. Temperature: Minus 40 to plus 130 deg F ((Minus 40 to plus 55 
deg C)). 

b. Humidity: 5 to 95 percent relative humidity noncondensing. 

4. Environmental enclosure: NEMA 2. 
5. Actuator to be factory mounted and provided with a single-point wiring 

connection. 

F. Controllers, Electrical Devices, and Wiring: 
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1. Comply with requirements for electrical devices and connections specified 
in Section 230923 "Direct Digital Control (DDC) System for HVAC." 

2.5 FIRE DAMPERS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Air Balance; a division of MESTEK, Inc. 
2. Aire Technologies. 
3. Arrow United Industries. 
4. Cesco Products; a division of MESTEK, Inc. 
5. CL WARD & Family Inc. 
6. Greenheck Fan Corporation. 
7. NCA Manufacturing, Inc. 
8. Pottorff. 
9. Prefco. 
10. Ruskin Company. 
11. Safe Air - Dowco Products. 
12. United Enertech. 
13. Vent Products Co., Inc. 

B. Type:  dynamic; rated and labeled in accordance with UL 555 by an NRTL. 

C. Closing rating in ducts up to 4-inch wg (1-kPa) static pressure class and minimum 
2000 fpm (1 m/s) velocity. 

D. Fire Rating: 1-1/2  hours. 

E. Frame:   Curtain type with blades outside airstream except when located behind 
grille where blades may be inside airstream; fabricated with roll-formed 
galvanized steel; with mitered and interlocking corners; gauge in accordance with 
UL listing. 

F. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel; gauge in 
accordance with UL listing. 

G. Mounting Orientation: Vertical or horizontal as indicated. 

H. Blades: Roll-formed galvanized sheet steel, interlocking. Material gauge is to be 
in accordance with UL listing. 

I. Horizontal Dampers: Include blade lock and stainless steel closure spring. 

J. Heat-Responsive Device: 

1. Replaceable, 212 deg F (100 deg C) rated, fusible links. 
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2.6 COMBINATION FIRE AND SMOKE DAMPERS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Air Balance; a division of MESTEK, Inc. 
2. Aire Technologies. 
3. Arrow United Industries. 
4. Cesco Products; a division of MESTEK, Inc. 
5. CL WARD & Family Inc. 
6. Greenheck Fan Corporation. 
7. NCA Manufacturing, Inc. 
8. Pottorff. 
9. Ruskin Company. 
10. Safe Air - Dowco Products. 
11. United Enertech. 

B. General Requirements: 

1. Label to indicate conformance to UL 555 and UL 555S by an NRTL. 
2. Label to indicate conformance to NFPA 80 and NFPA 90A by an NRTL. 
3. Unless otherwise indicated, use parallel-blade configuration. 

C. Closing rating in ducts up to 4-inch wg (1-kPa) static pressure class and minimum 
2000 fpm (10 m/s) velocity. 

D. Fire Rating: 1-1/2 hours. 

E. Performance: 

1. AMCA Certification: Test and rate in accordance with AMCE Publication 
511. 

2. Leakage: 

a. Class IA: Leakage shall not exceed 3 cfm/sq. ft. (15.2 L/s per sq. m) 
against 1-inch wg (250-Pa) differential static pressure. 

3. Pressure Drop: 0.05 in. wg (12.5 Pa) at 1500 fpm (7.6 m/s) across a 24-by-
24-inch (600-by-600-mm) damper when tested in accordance with 
AMCA 500-D, Figure 5.3. 

4. Velocity: Up to 3000 fpm (15 m/s). 
5. Temperature: Minus 25 to plus 180 deg F (Minus 32 to plus 83 deg C). 
6. Pressure Rating: Damper close-off pressure equal to fan shutoff pressure 

with a maximum blade deflection of 1/200 of blade length. 

F. Construction: 

1. Suitable or horizontal or vertical airflow applications. 
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2. Linkage out of airstream. 
3. Frame: 

a. Hat shaped. 
b. Galvanized sheet steel, with welded corners and mounting flange. 
c. Gauge is to be in accordance with UL listing. 

4. Blades: 

a. Roll-formed, horizontal, v-groove, galvanized sheet steel. 
b. Maximum width and gauge in accordance with UL listing. 

5. Blade Edging Seals: 

a. Silicone rubber. 

6. Blade Jamb Seal: Flexible stainless steel, compression type. 
7. Blade Axles: 1/2-inch- (13-mm-) diameter; galvanized steel; blade-linkage 

hardware of zinc-plated steel and brass; ends sealed against blade 
bearings. Linkage mounted out of airstream. 

8. Bearings: 

a. Oil-impregnated bronze. 

G. Mounting Sleeve: 

1. Factory installed, galvanized sheet steel. 
2. Length to suit wall or floor application[ with factory-furnished silicone 

caulking]. 
3. Gauge in accordance with UL listing. 

H. Heat-Responsive Device: 

1. Replaceable, 212 deg F (100 deg C) rated, fusible links. 

I. Damper Actuator - Electric: 
1. UL 873, plenum rated. 
2. Designed to operate in smoke-control systems complying with UL 555S 

requirements. 

3. Clockwise or counterclockwise drive rotation as required for application. 
4. Environmental Operating Range: 

a. Temperature: Minus 40 to plus 130 deg F ((Minus 40 to plus 55 
deg C)). 

b. Humidity: 5 to 95 percent relative humidity noncondensing. 

5. Environmental Enclosure: NEMA 2. 
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6. Actuator to be factory mounted and provided with single-point wiring 
connection. 

J. Accessories: 

1. Auxiliary switches for signaling or position indication. 
2. Momentary test switch, remote mounted. 
3. Smoke Detector: Integral, factory wired for single-point connection. 

2.7 FLANGE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. CL WARD & Family Inc. 
2. Ductmate Industries, Inc. 
3. DynAir; a Carlisle Company. 
4. Elgen Manufacturing. 
5. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Description: Add-on or roll-formed, factory fabricated, slide-on transverse flange 
connectors, gaskets, and components. 

C. Material: Galvanized steel. 

D. Gauge and Shape: Match connecting ductwork. 

2.8 TURNING VANES 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Aero-Dyne Sound Control Co. 
2. CL WARD & Family Inc. 
3. Ductmate Industries, Inc. 
4. Duro Dyne Inc. 
5. DynAir; a Carlisle Company. 
6. Elgen Manufacturing. 
7. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Manufactured Turning Vanes for Metal Ducts: Fabricate curved blades of 
galvanized sheet steel; support with bars perpendicular to blades set; set into 
vane runners suitable for duct mounting. 
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C. General Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible"; Figure 4-3, "Vanes and Vane Runners," and 
Figure 4-4, "Vane Support in Elbows." 

D. Vane Construction: 

1. Single wall. 

2.9 DUCT-MOUNTED ACCESS DOORS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Aire Technologies. 
2. Arrow United Industries. 
3. Cesco Products; a division of MESTEK, Inc. 
4. CL WARD & Family Inc. 
5. Ductmate Industries, Inc. 
6. Duro Dyne Inc. 
7. Elgen Manufacturing. 
8. Flexmaster U.S.A., Inc. 
9. McGill AirFlow LLC. 
10. Ruskin Company. 
11. United Enertech. 
12. Ventfabrics, Inc. 
13. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Duct-Mounted Access Doors: Fabricate access panels in accordance with 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figure 7-
2 (7-2M), "Duct Access Doors and Panels," and Figure 7-3, "Access Doors - 
Round Duct." 

1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated 

for duct pressure class. 
c. 24-gauge- (0.70-mm-) thick galvanized steel door panel. 
d. Vision panel. 
e. Hinges and Latches: 1-by-1-inch (25-by-25-mm) butt or piano hinge 

and cam latches. 
f. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets. 

a. 24-gauge- (0.70-mm-) thick galvanized frame. 
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3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches (300 mm) Square: No hinges and 
two sash locks. 

b. Access Doors up to 18 Inches (460 mm) Square: Two hinges and two 
sash locks. 

c. Access Doors up to 24 by 48 Inches (600 by 1200 mm): Three hinges 
and two compression latches with outside and inside handles. 

d. Access Doors Larger Than 24 by 48 Inches (600 by 1200 mm): Four 
hinges and two compression latches with outside and inside handles. 

2.10 DUCT ACCESS PANEL ASSEMBLIES 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. CL WARD & Family Inc. 
2. Ductmate Industries, Inc. 
3. Flame Gard, Inc. 

B. Access panels used in cooking applications: 

1. Labeled compliant to NFPA 96 for grease duct access doors. 
2. Labeled in accordance with UL 1978 by an NRTL. 

C. Panel and Frame: Minimum thickness 16-gauge (1.6-mm) carbon steel. 

D. Fasteners: Carbon steel. Panel fasteners shall not penetrate duct wall. 

E. Gasket: Comply with NFPA 96, grease-tight, high-temperature ceramic fiber, 
rated for minimum 2000 deg F (1093 deg C). 

F. Minimum Pressure Rating: 10 inches wg (2500 Pa) positive or negative. 

2.11 FLEXIBLE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. CL WARD & Family Inc. 
2. Ductmate Industries, Inc. 
3. Duro Dyne Inc. 
4. DynAir; a Carlisle Company. 
5. Elgen Manufacturing. 
6. Ventfabrics, Inc. 
7. Ward Industries; a brand of Hart & Cooley, Inc. 
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B. Fire-Performance Characteristics: Adhesives, sealants, fabric materials, and 
accessory materials shall have flame-spread index not exceeding 25 and smoke-
developed index not exceeding 50 when tested in accordance with ASTM E84. 

C. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 
requirements in ASHRAE 62.1. 

D. Materials: Flame-retardant or noncombustible fabrics. 

E. Coatings and Adhesives: Comply with UL 181, Class 1. 

F. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches (89 
mm) wide attached to two strips of 2-3/4-inch- (70-mm-) wide, 0.028-inch- (0.7-
mm-) thick, galvanized sheet steel or 0.032-inch- (0.8-mm-) thick aluminum 
sheets. Provide metal compatible with connected ducts. 

G. Indoor System, Flexible Connector Fabric: Glass fabric double coated with 
neoprene. 

1. Minimum Weight: 26 oz./sq. yd. (880 g/sq. m). 
2. Tensile Strength: 480 lbf/inch (84 N/mm) in the warp and 360 lbf/inch 

(63 N/mm) in the filling. 
3. Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 

deg C). 

H. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with 
weatherproof, synthetic rubber resistant to UV rays and ozone. 

1. Minimum Weight: 24 oz./sq. yd. (810 g/sq. m). 
2. Tensile Strength: 530 lbf/inch (93 N/mm) in the warp and 440 lbf/inch 

(77 N/mm) in the filling. 
3. Service Temperature: Minus 50 to plus 250 deg F (Minus 45 to plus 121 

deg C). 

2.12 DUCT ACCESSORY HARDWARE 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. CL WARD & Family Inc. 
2. Ductmate Industries, Inc. 
3. Duro Dyne Inc. 
4. DynAir; a Carlisle Company. 
5. Elgen Manufacturing. 
6. Hardcast; a Carlisle Company. 
7. United Enertech. 
8. Ventfabrics, Inc. 
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9. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including 
screw cap and gasket. Size to allow insertion of pitot tube and other testing 
instruments and of length to suit duct-insulation thickness. 

C. Adhesives: High strength, quick setting, neoprene based, waterproof, and 
resistant to gasoline and grease. 

2.13 MATERIALS 

A. Galvanized Sheet Steel: Comply with ASTM A653/A653M. 

1. Galvanized Coating Designation:  G90 (Z275). 
2. Exposed-Surface Finish: Mill phosphatized. 

B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where 
installed on galvanized sheet metal ducts; compatible materials for aluminum and 
stainless steel ducts. 

C. Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 
inches (900 mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer 
than 36 inches (900 mm). 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories in accordance with applicable details in SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in 
NAIMA AH116 for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel 
accessories in galvanized-steel, stainless steel accessories in stainless steel 
ducts, and aluminum accessories in aluminum ducts. 

C. Install control dampers at inlet of exhaust fans or exhaust ducts as close as 
possible to exhaust fan unless otherwise indicated. 

D. Where multiple damper sections are necessary to achieve required dimensions, 
provide reinforcement to fully support damper assembly when fully closed at full 
system design static pressure. 

E. Install volume dampers at points on supply, return, and exhaust systems where 
branches extend from larger ducts. Where dampers are installed in ducts having 
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duct liner, install dampers with hat channels of same depth as liner, and terminate 
liner with nosing at hat channel. 

1. Install steel volume dampers in steel ducts. 
2. Install aluminum volume dampers in aluminum ducts. 

F. Set dampers to fully open position before testing, adjusting, and balancing. 

G. Install test holes at fan inlets and outlets and elsewhere as indicated and as 
needed for testing and balancing. 

H. Install fire dampers in accordance with UL listing. 

I. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and 
maintaining accessories and equipment at the following locations: 
1. Downstream from manual volume dampers, control dampers, and 

equipment. 
2. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall 

fusible links. Access doors for access to fire or smoke dampers having 
fusible links shall be pressure relief access doors and shall be outward 
operation for access doors installed upstream from dampers and inward 
operation for access doors installed downstream from dampers. 

3. Control devices requiring inspection. 
4. Elsewhere as indicated. 

J. Install access doors with swing against duct static pressure. 

K. Access Door Sizes: 

1. One-Hand or Inspection Access: 8 by 5 inches (200 by 125 mm). 
2. Two-Hand Access: 12 by 6 inches (300 by 150 mm). 
3. Head and Hand Access: 18 by 10 inches (460 by 250 mm). 
4. Head and Shoulders Access: 21 by 14 inches (530 by 355 mm). 
5. Body Access: 25 by 14 inches (635 by 355 mm). 
6. Body plus Ladder Access: 25 by 17 inches (635 by 430 mm). 

L. Label access doors according to Section 230553 "Identification for HVAC Piping 
and Equipment" to indicate the purpose of access door. 

M. Install flexible connectors to connect ducts to equipment. 

N. For fans developing static pressures of 5 inches wg (1250 Pa) and more, cover 
flexible connectors with loaded vinyl sheet held in place with metal straps. 

O. Install duct test holes where required for testing and balancing purposes. 
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3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors, and verify that size and location of access 

doors are adequate to perform required operation. 
3. Operate fire, and combination fire and smoke dampers to verify full range 

of movement and that proper heat-response device is installed. 
4. Inspect turning vanes for proper and secure installation, and verify that 

vanes do not move or rattle. 

END OF SECTION 23 33 00 
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SECTION 23 34 23 - HVAC POWER VENTILATORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Ceiling-mounted ventilators. 
2. Sidewall propeller fans. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for fans. 

2. Rated capacities, operating characteristics, and furnished specialties and 
accessories. 

3. Certified fan performance curves with system operating conditions 
indicated. 

4. Certified fan sound-power ratings. 
5. Motor ratings and electrical characteristics, plus motor and electrical 

accessories. 
6. Material thickness and finishes, including color charts. 
7. Dampers, including housings, linkages, and operators. 
8. Prefabricated roof curbs. 
9. Fan speed controllers. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and attachment details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, 

loads, required clearances, method of field assembly, components, and 
location and size of each field connection. 

3. Include diagrams for power, signal, and control wiring. 
4. Design Calculations: Calculate requirements for selecting vibration 

isolators. 
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C. Delegated Design Submittal: For unit hangars and supports indicated to comply 
with performance requirements and design criteria, including analysis data 
signed and sealed by the qualified professional engineer responsible for their 
preparation. 

1. Design Calculations: Calculate requirements for selecting vibration isolators 
and for designing vibration isolation bases. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For HVAC power ventilators to include in 
normal and emergency operation, and maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Belts: One set(s) for each belt-driven unit. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by an NRTL, and marked for intended location and application. 

B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and 
installation of unit components. 

C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 
- "Systems and Equipment" and Section 7 - "Construction and Startup." 

D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, 
Section 6 - "Heating, Ventilating, and Air-Conditioning." 

E. Delegated Design: Engage a qualified professional engineer, as defined in 
Section 014000 "Quality Requirements," to design vibration isolation 
and supports,, including comprehensive engineering analysis by a qualified 
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professional engineer, using performance requirements and design criteria 
indicated. 

2.2 CEILING-MOUNTED VENTILATORS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Acme Engineering & Manufacturing Corp. 
2. American Coolair Corporation. 
3. Broan-NuTone LLC. 
4. Carnes Company. 
5. FloAire National. 
6. Greenheck Fan Corporation. 
7. JencoFan. 
8. Loren Cook Company. 
9. PennBarry. 
10. S & P USA Ventilation Systems, LLC. 

B. Housing: Steel, lined with acoustical insulation. 

C. Fan Wheel: Centrifugal wheels directly mounted on motor shaft. Fan shrouds, 
motor, and fan wheel removable for service. 

D. Back-draft damper: Integral. 

E. Grille:  Stainless steel, louvered grille with flange on intake and thumbscrew or 
spring retainer attachment to fan housing. 

F. Electrical Requirements: Junction box for electrical connection on housing and 
receptacle for motor plug-in. 

G. Accessories: 
1. Isolation: Rubber-in-shear vibration isolators. 
2. Manufacturer's standard roof jack or wall cap, and transition fittings. 

2.3 SIDEWALL PROPELLER FANS 

A. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following: 

1. Carnes Company 
2. Greenheck Fan Corporation. 
3. Loren Cook Company 
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B. Housing: Galvanized-steel sheet with flanged edges and integral orifice ring, with 
baked-enamel finish coat applied after assembly. 

C. Fan Wheel: Replaceable, cast-aluminum, airfoil blades fastened to cast-
aluminum hub; factory set pitch angle of blades. 

D. Fan Drive, Belt: 

1. Belt drive. 
2. Resiliently mounted to housing. 
3. Statically and dynamically balanced. 
4. Selected for continuous operation at maximum rated fan speed and motor 

horsepower, with final alignment and belt adjustment made after 
installation. 

5. Extend grease fitting to accessible location outside of unit. 
6. Service Factor Based on Fan Motor Size: 1.4. 
7. Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub. 
8. Shaft Bearings: Permanently lubricated, permanently sealed, self-aligning 

ball bearings. 

a. Ball-Bearing Rating Life: ABMA 9, L(10) of 100,000 hours. 

9. Pulleys: Cast iron with split, tapered bushing; dynamically balanced at 
factory. 

10. Motor Pulleys: Adjustable pitch for use with motors through 5 hp; fixed pitch 
for use with larger motors. Select pulley so pitch adjustment is at the middle 
of adjustment range at fan design conditions. 

11. Belts: Oil resistant, nonsparking, and nonstatic; matched sets for multiple 
belt drives. 

12. Belt Guards: Fabricate of steel for motors mounted on outside of fan 
cabinet. 

E. Accessories: 

1. Disconnect Switch: Nonfusible type, with thermal-overload protection 
mounted inside fan housing, factory wired through an internal aluminum 
conduit. 

2. Motorized Dampers: Parallel-blade dampers with electric actuator wired to 
close when fan stops. 

3. Motor-Side Back Guard: Galvanized steel, complying with OSHA 
specifications, removable for maintenance. 

4. Wall Sleeve: Galvanized steel to match fan and accessory size. 
5. Weathershield Hood: Galvanized steel to match fan and accessory size. 
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2.4 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, and efficiency 
requirements for motors specified in Section 230513 "Common Motor 
Requirements for HVAC Equipment." 

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so 
driven load will not require motor to operate in service factor range above 
1.0. 

2.5 SOURCE QUALITY CONTROL 

A. AMCA Certification for Fan Sound Performance Rating: Test, rate, and label in 
accordance with AMCA 311. 

B. UL Standards: Power ventilators shall comply with UL 705. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Install power ventilators level and plumb. 

B. Equipment Mounting: 
1. Ceiling Units: Suspend units from structure; use steel wire or metal straps. 
2. Comply with requirements for vibration isolation devices specified in 

Section 230548.13 "Vibration Controls for HVAC." 

C. Install units with clearances for service and maintenance. 

D. Label units according to requirements specified in Section 230553 "Identification 
for HVAC Piping and Equipment." 

3.2 DUCTWORK CONNECTIONS 

A. Drawings indicate general arrangement of ducts and duct accessories. Make final 
duct connections with flexible connectors. Flexible connectors are specified in 
Section 233300 "Air Duct Accessories." 

3.3 ELECTRICAL CONNECTIONS 

A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." 
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B. Ground equipment according to Section 260526 "Grounding and Bonding for 
Electrical Systems." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, 
according to NFPA 70 and NECA 1. 

1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified 
in Section 260553 "Identification for Electrical Systems." 

2. Nameplate shall be laminated acrylic or melamine plastic signs with a black 
background and engraved white letters at least 1/2 inch (13 mm) high. 

3.4 CONTROL CONNECTIONS 

A. Install control and electrical power wiring to field-mounted control devices. 

B. Connect control wiring according to Section 260523 "Control-Voltage Electrical 
Power Cables." 

3.5 STARTUP SERVICE: 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks in accordance with manufacturer's 
written instructions. 

2. Verify that shipping, blocking, and bracing are removed. 
3. Verify that unit is secure on mountings and supporting devices and that 

connections to ducts and electrical components are complete. Verify that 
proper thermal-overload protection is installed in motors, starters, and 
disconnect switches. 

4. Verify that cleaning and adjusting are complete. 
5. For direct-drive fans, verify proper motor rotation direction and verify fan 

wheel free rotation and smooth bearing operation. 
6. Adjust damper linkages for proper damper operation. 
7. Verify lubrication for bearings and other moving parts. 
8. Verify that manual and automatic volume control and fire and smoke 

dampers in connected ductwork systems are in fully open position. 
9. Disable automatic temperature-control operators, energize motor and 

confirm proper motor rotation and unit operation, adjust fan to indicated rpm, 
and measure and record motor voltage and amperage. 

10. Shut unit down and reconnect automatic temperature-control operators. 
11. Remove and replace malfunctioning units and retest as specified above. 

3.6 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 
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B. Adjust belt tension. 

C. Lubricate bearings. 

D. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing 
for HVAC." 

3.7 CLEANING 

A. After completing system installation and testing, adjusting, and balancing and 
after completing startup service, clean fans internally to remove foreign material 
and construction dirt and dust. 

3.8 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative 
to test and inspect components, assemblies, and equipment installations, 
including connections. 

1. Fan Operational Test: After electrical circuitry has been energized, start 
units to confirm proper motor rotation and unit operation. 

2. Test and adjust controls and safeties. 
3. Fans and components will be considered defective if they do not pass tests 

and inspections. 
4. Prepare test and inspection reports. 

3.9 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain centrifugal fans. 

END OF SECTION 23 34 23 
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SECTION 23 37 13 - DIFFUSERS, REGISTERS, AND GRILLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Rectangular and square ceiling diffusers. 
2. Louver face diffusers. 
3. Adjustable bar registers and grilles. 
4. Fixed face registers and grilles. 

B. Related Sections: 
1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and 

volume-control dampers not integral to diffusers, registers, and grilles. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated, include the following: 

1. Data Sheet: Indicate materials of construction, finish, and mounting details; 
and performance data including throw and drop, static-pressure drop, and 
noise ratings. 

2. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room 
location, quantity, model number, size, and accessories furnished. 

1.4 INFORMATIONAL SUBMITTALS 

A. Source quality-control reports. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
 

1. Anemostat Products; a Mestek company 
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2. Carnes 
3. Hart & Cooley Inc 
4. Krueger 
5. METALAIRE, Inc 
6. Nailor Industries Inc 
7. Titus 
8. Tuttle & Bailey 

2.2 DIFFUSERS, REGISTERS AND GRILLES 

A. Diffusers, registers, and grilles are scheduled on Drawings. 

2.3 SOURCE QUALITY CONTROL 

A. Verification of Performance: Rate diffusers, registers, and grilles according to 
ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and 
Inlets." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for 
compliance with requirements for installation tolerances and other conditions 
affecting performance of equipment. 

B. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of 
ducts, fittings, and accessories. Air outlet and inlet locations have been indicated 
to achieve design requirements for air volume, noise criteria, airflow pattern, 
throw, and pressure drop. Make final locations where indicated, as much as 
practical. For units installed in lay-in ceiling panels, locate units in the center of 
panel. Where architectural features or other items conflict with installation, notify 
Architect for a determination of final location. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to 
allow service and maintenance of dampers, air extractors, and fire dampers. 
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3.3 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, 
or as directed, before starting air balancing. 

END OF SECTION 23 37 13 
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SECTION 23 51 23 - GAS VENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for product. 

B. Shop Drawings: For vents. 

1. Include plans, elevations, sections, and attachment details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, 

loads, required clearances, method of field assembly, components, and 
location and size of each field connection. 

3. Detail fabrication and assembly of hangers and seismic restraints. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Sample Warranty: For special warranty. 

1.5 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the 
following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and 
supports. 

2. AWS D9.1/D9.1M, "Sheet Metal Welding Code," for shop and field welding 
of joints and seams in vents. 
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B. Certified Sizing Calculations: Manufacturer shall certify venting system sizing 
calculations. 

PART 2 - PRODUCTS 

2.1 LISTED SPECIAL GAS VENTS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Heatfab Saf-T Vent. 
2. Metal-Fab, Inc. 
3. Security Chimneys International. 
4. Selkirk Corporation. 
5. Z-Flex; a division of the Novaflex Group. 

B. Description: Double-wall metal vents tested according to UL 1738 and rated for 
480 deg F (248 deg C) continuously, with positive or negative flue pressure 
complying with NFPA 211. 

C. Construction: Inner shell and outer jacket separated by at least a 1/2-inch (13-
mm) airspace. 

D. Inner Shell: ASTM A 959, Type 29-4C stainless steel. 

E. Outer Jacket: Aluminized steel. 

F. Accessories: Tees, elbows, increasers, draft-hood connectors, terminations, 
adjustable roof flashings, storm collars, support assemblies, thimbles, firestop 
spacers, and fasteners; fabricated from similar materials and designs as vent-
pipe straight sections; all listed for same assembly. 
1. Termination: Round chimney top designed to exclude minimum 98 percent 

of rainfall. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance of work. 

B. Proceed with installation only after unsatisfactory conditions have been 
corrected. 
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3.2 APPLICATION 

A. Listed Special Gas Vent: Condensing gas appliances. 

3.3 INSTALLATION OF LISTED VENTS 

A. Coordinate installation of roof curbs, equipment supports, and roof penetrations. 
These items are specified in Section 077200 "Roof Accessories." 

B. Comply with minimum clearances from combustibles and minimum termination 
heights according to product listing or NFPA 211, whichever is most stringent. 

C. Support vents at intervals recommended by manufacturer to support weight of 
vents and all accessories, without exceeding appliance loading. 

D. Lap joints in direction of flow. 

3.4 CLEANING 

A. After completing system installation, including outlet fittings and devices, inspect 
exposed finish. Remove burrs, dirt, and construction debris, and repair damaged 
finishes. 

END OF SECTION 23 51 23 



 



New Bus Garage - Washington County Schools  C-S 1924 
 

GAS-FIRED FURNACES 23 54 16.13 - 1 

SECTION 23 54 16.13 - GAS-FIRED FURNACES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Gas-fired, condensing furnaces and accessories complete with controls. 
2. Air filters. 
3. Refrigeration components. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, furnished specialties, 
and accessories. 

B. Shop Drawings: 

1. Include details of equipment assemblies. Indicate dimensions, weights, 
loads, required clearances, method of field assembly, components, and 
location and size of each field connection. 

2. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Sample Warranty: For special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each furnace to include in emergency, 
operation, and maintenance manuals. 
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1. In addition to items specified in Section 017823 "Operation and 
Maintenance Data," include the following: 

a. Furnace and accessories complete with controls. 
b. Air filter. 
c. Refrigeration components. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials described below that match products installed and that 
are packaged with protective covering for storage and identified with labels 
describing contents. 

1. Disposable Air Filters: Furnish two complete sets. 

1.7 QUALITY ASSURANCE 

A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - 
"Systems and Equipment" and Section 7 - "Construction and Startup." 

B. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, 
Section 6 - "Heating, Ventilating, and Air-Conditioning." 

C. Comply with NFPA 70. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace the following 
components of furnaces that fail in materials or workmanship within specified 
warranty period: 

1. Warranty Period, Commencing on Date of Substantial Completion: 

a. Furnace Heat Exchanger:  20 years. 
b. Integrated Ignition and Blower Control Circuit Board: Five years. 
c. Draft-Inducer Motor: Five years. 
d. Refrigeration Compressors: 10 years. 
e. Evaporator and Condenser Coils: Five years. 
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PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, Article 100, by a qualified testing agency, and marked for intended 
location and application. 

B. General Requirements for Noncondensing Gas-Fired Furnaces: Factory 
assembled, piped, wired, and tested; complying with ANSI Z21.47/CSA 2.3 and 
NFPA 54. 

2.2 GAS-FIRED FURNACES, CONDENSING 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Adams Manufacturing Company. 
2. Amana Heating & Air Conditioning; under license to Goodman Company, 

L.P. 
3. Arcoaire Air Conditioning & Heating; an International Comfort Products 

brand; a unit of United Technologies Corp. 
4. Bryant Heating & Cooling Systems; a unit of United Technologies Corp. 
5. Carrier Corporation. 
6. Comfort-Aire; a division of Heat Controller, Inc. 
7. Comfortmaker Air Conditioning & Heating; an International Comfort 

Products brand; a unit of United Technologies Corp. 
8. Dornback Furnace. 
9. Goodman Manufacturing Company, L.P. 
10. Heil Heating & Cooling Products; an International Comfort Products brand; 

a unit of United Technologies Corp. 
11. Lennox Industries, Inc.; Lennox International. 
12. Luxaire Corporation; a division of the Unitary Products Group of Luxaire; a 

Johnson Controls company. 
13. Rheem Manufacturing Company; Heating and Cooling Products. 
14. Ruud Air Conditioning Division. 
15. Tempstar Heating & Cooling Products; an International Comfort Products 

brand; a unit of United Technologies Corp. 
16. Thermo Products, Inc. 
17. Trane. 
18. YORK; a Johnson Controls company. 

B. Cabinet: Steel. 

1. Cabinet interior around heat exchanger shall be factory-installed insulation. 



New Bus Garage - Washington County Schools  C-S 1924 
 

GAS-FIRED FURNACES 23 54 16.13 - 4 

2. Lift-out panels shall expose burners and all other items requiring access for 
maintenance. 

3. Factory paint external cabinets in manufacturer's standard color. 
4. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 

requirements in ASHRAE 62.1. 

C. Fan: Centrifugal, factory balanced, resilient mounted, direct drive. 

1. Fan Motors: Comply with requirements in Section 230513 "Common Motor 
Requirements for HVAC Equipment." 

2. Special Motor Features: Electronically controlled motor (ECM) controlled by 
integrated furnace/blower control. 

D. Type of Gas: Natural. 

E. Heat Exchanger: 

1. Primary: Aluminized steel. 
2. Secondary:  Stainless steel. 

F. Burner: 

1. Gas Valve: 100 percent safety main gas valve, main shutoff valve, pressure 
regulator, safety pilot with electronic flame sensor, limit control, transformer, 
and combination ignition/fan timer control board. 

2. Ignition: Electric pilot ignition, with hot-surface igniter or electric spark 
ignition. 

G. Gas-Burner Safety Controls: 

1. Electronic Flame Sensor: Prevents gas valve from opening until pilot flame 
is proven; stops gas flow on ignition failure. 

2. Flame Rollout Switch: Installed on burner box; prevents burner operation. 
3. Limit Control: Fixed stop at maximum permissible setting; de-energizes 

burner on excessive bonnet temperature; automatic reset. 

H. Combustion-Air Inducer: Centrifugal fan with thermally protected motor and 
sleeve bearings prepurges heat exchanger and vents combustion products; 
pressure switch prevents furnace operation if combustion-air inlet or flue outlet is 
blocked. 

I. Furnace Controls: Solid-state board integrates ignition, heat, cooling, and fan 
speeds; adjustable fan-on and fan-off timing; terminals for connection to 
accessories. 

J. Accessories: 
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1. Combination Combustion-Air Intake and Vent: PVC plastic fitting to 
combine combustion-air inlet and vent through outside wall. 

2. CPVC Plastic Vent Materials: 

a. CPVC Plastic Pipe: Schedule 40, complying with 
ASTM F 441/F 441M. 

b. CPVC Plastic Fittings: Schedule 40, complying with ASTM F 438, 
socket type. 

c. CPVC Solvent Cement: ASTM F 493. 

2.3 THERMOSTATS 

A. Controls shall comply with requirements in ASHRAE/IES 90.1, "Controls." 

B. Solid-State Thermostat: Wall-mounted, programmable, microprocessor-based 
unit with automatic switching from heating to cooling, preferential rate control, 
seven-day programmability with minimum of four temperature presets per 
day,and battery backup protection against power failure for program settings. 

C. Control Wiring: Balanced twisted-pair cabling complying with requirements for 
Category 5e in electrical specifications. 

2.4 AIR FILTERS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Aprilaire; Research Products Corp. 
2. Filtrete Home Filtration Products; a 3M brand. 
3. General Filters, Inc. 
4. Permatron Corporation. 

B. Disposable Filters: 1-inch- (25-mm-) thick fiberglass media with ASHRAE 52.2 
MERV rating of 6 or higher, in sheet metal frame. 

2.5 REFRIGERATION COMPONENTS 

A. General Refrigeration Component Requirements: 

1. Refrigeration compressor, coils, and specialties shall be designed to 
operate with CFC-free refrigerants. 

2. Energy Efficiency: Equal to or greater than prescribed by 
ASHRAE/IES 90.1. 
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B. Refrigerant Coil: Copper tubes mechanically expanded into aluminum fins. 
Comply with AHRI 210/240. Match size with furnace. Include condensate drain 
pan with accessible drain outlet complying with ASHRAE 62.1. 

1. Refrigerant Coil Enclosure: Steel, matching furnace and evaporator coil, 
with access panel and flanges for integral mounting at or on furnace cabinet 
and galvanized sheet metal drain pan coated with black asphaltic base 
paint. 

C. Refrigerant Piping: Comply with requirements in Section 232300 "Refrigerant 
Piping." 

D. Air-Cooled Compressor-Condenser Unit: 

1. Casing: Steel, finished with baked enamel, with removable panels for 
access to controls, weep holes for water drainage, and mounting holes in 
base. Provide brass service valves, fittings, and gage ports on exterior of 
casing. 

2. Compressor: Hermetically sealed scroll type. 

a. Crankcase heater. 
b. Vibration isolation mounts for compressor. 
c. Compressor motor shall have thermal- and current-sensitive overload 

devices, start capacitor, relay, and contactor. 
d. Compressor motors shall have manual-reset high-pressure switch and 

automatic-reset low-pressure switch. 
e. Refrigerant Charge:  R-410A. 

3. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins, 
complying with AHRI 210/240, and with liquid subcooler. 

4. Fan: Aluminum-propeller type, directly connected to motor. 
5. Motor: Permanently lubricated, with integral thermal-overload protection. 
6. Low Ambient Kit: Permits operation down to 45 deg F (7 deg C). 
7. Mounting Base: Polyethylene. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting 
performance of the Work. 

B. Examine factory-installed insulation before furnace installation. Reject units that 
are wet, moisture damaged, or mold damaged. 
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C. Examine roughing-in for gas and refrigerant piping systems to verify actual 
locations of piping connections before equipment installation. 

D. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. Install gas-fired furnaces and associated fuel and vent features and systems 
according to NFPA 54. 

B. Base-Mounted Units: Secure units to substrate. Provide optional bottom closure 
base if required by installation conditions. 

C. Controls: Install thermostats at mounting height of 60 inches (1500 mm) above 
floor. 

D. Wiring Method: Install control wiring in accessible ceiling spaces and in gypsum 
board partitions where unenclosed wiring method may be used. Conceal control 
wiring except in unfinished spaces. 

E. Install ground-mounted, compressor-condenser components on 4-inch- (100-
mm-) thick, reinforced concrete base; 4 inches (100 mm) larger on each side than 
unit. Concrete, reinforcement, and formwork are specified. Coordinate anchor 
installation with concrete base. 

3.3 CONNECTIONS 

A. Gas piping installation requirements are specified in Section 231123 "Facility 
Natural-Gas Piping." Drawings indicate general arrangement of piping, fittings, 
and specialties. Connect gas piping with union or flange and appliance connector 
valve. 

B. Install piping adjacent to equipment to allow service and maintenance. 

C. Vent and Outside-Air Connection, Condensing, Gas-Fired Furnaces: Connect 
plastic piping vent material to furnace connections and extend outdoors. 
Terminate vent outdoors with a cap and in an arrangement that will protect 
against entry of birds, insects, and dirt. 

1. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel 
pipe. 

2. Remove scale, slag, dirt, and debris from inside and outside of pipe and 
fittings before assembly. 

3. Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join 
pipe and fittings according to the following: 
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a. Comply with ASTM F 402 for safe-handling practice of cleaners, 
primers, and solvent cements. 

b. CPVC Piping: Join according to ASTM D 2846/D 2846M, Appendix. 

4. Slope pipe vent back to furnace or to outside terminal. 

D. Connect ducts to furnace with flexible connector. Comply with requirements in 
Section 233300 "Air Duct Accessories." 

E. Comply with requirements in Section 232300 "Refrigerant Piping" for installation 
and joint construction of refrigerant piping. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Perform electrical test and visual and mechanical inspection. 
2. Leak Test: After installation, charge systems with refrigerant and test for 

leaks. Repair leaks, replace lost refrigerant, and retest until no leaks exist. 
3. Operational Test: After electrical circuitry has been energized, start units to 

confirm proper operation, product capability, and compliance with 
requirements. 

4. Verify that fan wheel is rotating in the correct direction and is not vibrating 
or binding. 

5. Test and adjust controls and safeties. Replace damaged and 
malfunctioning controls and equipment. 

B. Verify that vibration isolation and flexible connections properly dampen vibration 
transmission to structure. 

3.5 STARTUP SERVICE 

A. Complete installation and startup checks according to manufacturer's written 
instructions and perform the following: 

1. Inspect for physical damage to unit casings. 
2. Verify that access doors move freely and are weathertight. 
3. Clean units and inspect for construction debris. 
4. Verify that all bolts and screws are tight. 
5. Adjust vibration isolation and flexible connections. 
6. Verify that controls are connected and operational. 

B. Adjust fan belts to proper alignment and tension. 

C. Start unit according to manufacturer's written instructions and complete 
manufacturer's operational checklist. 
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D. Measure and record airflows. 

E. Verify proper operation of capacity control device. 

F. After startup and performance test, lubricate bearings. 

3.6 ADJUSTING 

A. Adjust initial temperature and humidity set points. 

B. Set controls, burner, and other adjustments for optimum heating performance 
and efficiency. Adjust heat-distribution features, including shutters, dampers, and 
relays, to provide optimum heating performance and system efficiency. 

3.7 CLEANING 

A. After completing installation, clean furnaces internally according to 
manufacturer's written instructions. 

B. Install new filters in each furnace within 14 days after Substantial Completion. 

3.8 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain 
condensing units. Refer to Section 017900 "Demonstration and Training." 

END OF SECTION 23 54 16.13 
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SECTION 23 55 33.13 - OIL-FIRED UNIT HEATERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes oil-fired unit heaters. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of oil-fired unit heater. 

1. Include rated capacities, operating characteristics, and accessories. 

B. Shop Drawings: For oil-fired unit heaters. Include plans, elevations, sections, and 
attachment details. 

1. Prepare by or under the supervision of a qualified professional engineer 
detailing fabrication and assembly of oil-fired unit heaters, as well as 
procedures and diagrams. 

2. Design Calculations: Calculate requirements for selecting vibration isolators 
and for designing vibration isolation bases. 

3. Include details of equipment assemblies. Indicate dimensions, weights, 
loads, required clearances, method of field assembly, components, and 
location and size of each field connection. 

4. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

B. Sample Warranty: For special warranty. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For oil-fired unit heaters to include in 
emergency, operation, and maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, 
Section 6 - "Heating, Ventilating, and Air-Conditioning." 

1.7 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace heat exchanger of oil-
fired unit heater that fails in materials or workmanship within specified warranty 
period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Lanair 
2. Modine Manufacturing Company. 
3. REZNOR, a brand of Nortek Global HVAC. 
4. Sterling HVAC Products; a Mestek company. 

2.2 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2.3 MANUFACTURED UNITS 

A. Description: Factory assembled, piped, and wired, and complying with UL 731. 

B. Housing: Steel, with inserts for suspension mounting rods. 
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1. External Casings and Cabinets: Baked enamel over corrosion-resistant-
treated surface. 

2. Discharge Louvers: Independently adjustable, horizontal blades. 

C. Accessories: 

1. Oil Booster Pump: Motor and two-stage fuel unit with pressure-regulating 
valve and strainer. 

2. Oil safety valve. 
3. Outdoor Combustion-Air Adapter: Sealed to housing and fitted with quick 

access cover or door and fitting for terminating outdoor-air duct. 

D. Heat Exchanger: Minimum 0.09-inch (2.2-mm) steel. 

E. Burners: Flame-retention, pressure-atomizing, forced-draft, gun type; with 
integral fuel pump and electronic spark ignition and flame safety. 

1. Safety Device: Oil-pressure switch. 

F. Centrifugal Unit Fan: 

1. Steel, centrifugal fan dynamically balanced and resiliently mounted. 
2. Belt driven with adjustable-pitch motor sheave. 

G. Motors: 

1. Comply with NEMA designation, temperature rating, service factor, and 
efficiency requirements for motors specified in Section 230513 "Common 
Motor Requirements for HVAC Equipment." 

H. Controls: Factory piped and prewired to electrical junction box mounted on unit, 
including the following: 

1. Control Transformer: Integrally mounted, 120- to 24-V ac. 
2. Cad-cell safety system. 
3. Manual reset safety. 
4. Automatic Fan Thermal Switch: Fan operates with heat-exchanger 

temperature more than 135 deg F (58 deg C). 
5. Wall-Mounted Thermostat: 

a. Single stage. 
b. Fan on-off-automatic switch. 
c. 24-V ac. 
d. 50 to 90 deg F (10 to 32 deg C) operating range. 

I. Electrical Connection: Factory wire motors and controls for a single electrical 
connection. 
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J. 215 Gallon Waste Oil Tank:  Heater and tank shall include all components (piping, 
valves, etc.) for a complete and functional system.  Tank and heater shall be by 
same manufacturer. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install and connect oil-fired unit heaters and associated fuel and vent piping 
according to NFPA 31, applicable local codes and regulations, and 
manufacturer's written instructions. 

3.2 EQUIPMENT MOUNTING 

A. Suspended Units: Suspend from substrate using threaded rods, spring hangers, 
and building attachments. Secure rods to unit hanger attachments. Adjust 
hangers so unit is level and plumb. 

1. Threaded Rods, Spring Hangers, and Building Attachments: Comply with 
requirements in Section 230529 "Hangers and Supports for HVAC Piping 
and Equipment" and Section 230548 "Vibration Controls for HVAC." 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Sections. Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to oil-fired unit heater, allow space for service 
and maintenance. 

C. Fuel Oil Piping: Comply with Section 231113 "Facility Fuel-Oil Piping." Connect 
to fuel oil supply and return piping with shutoff valve and union at each 
connection. 

D. Vent Connections: Comply with Section 235123 "Gas Vents." 

E. Ground equipment according to Section 260526 "Grounding and Bonding for 
Electrical Systems." 

F. Connect wiring according to Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." 
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3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative 
to test and inspect components, assemblies, and equipment installations, 
including connections. 

1. Test and adjust controls and safeties. Replace damaged and 
malfunctioning controls and equipment. 

2. Verify bearing lubrication. 
3. Verify proper motor rotation. 
4. Test Reports: Prepare a written report to record the following: 

a. Test procedures used. 
b. Test results that comply with requirements. 
c. Test results that do not comply with requirements and corrective action 

taken to achieve compliance with requirements. 

B. Oil-fired unit heater will be considered defective if it does not pass tests and 
inspections. 

C. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Adjust initial temperature and humidity set points. 

B. Adjust burner and other unit components for optimum heating performance and 
efficiency. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain oil-fired unit heaters. 

END OF SECTION 23 55 33.13 
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SECTION 23 55 33.16 - GAS-FIRED UNIT HEATERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes gas-fired unit heaters. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of gas-fired unit heater. 

1. Include rated capacities, operating characteristics, and accessories. 

B. Shop Drawings: For gas-fired unit heaters. Include plans, elevations, sections, 
and attachment details. 

1. Prepare by or under the supervision of a qualified professional engineer 
detailing fabrication and assembly of gas-fired unit heaters, as well as 
procedures and diagrams. 

2. Design Calculations: Calculate requirements for selecting vibration 
isolators. 

3. Include details of equipment assemblies. Indicate dimensions, weights, 
loads, required clearances, method of field assembly, components, and 
location and size of each field connection. 

4. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

B. Sample Warranty: For special warranty. 



New Bus Garage - Washington County Schools  C-S 1924 
 

GAS-FIRED UNIT HEATERS 23 55 33.16 - 2 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For gas-fired unit heaters to include in 
emergency, operation, and maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Fan Belts: One for each belt-driven fan size. 

1.7 QUALITY ASSURANCE 

A. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, 
Section 6 - "Heating, Ventilating, and Air-Conditioning." 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace heat exchanger of 
gas-fired unit heater that fails in materials or workmanship within specified 
warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, [provide products by 
one of the following]: 

1. Lennox International, Inc. 
2. Modine Manufacturing Company. 
3. Reznor/Thomas & Betts Corporation. 
4. Sterling HVAC Products; Div. of Mestek Technology Inc. 
5. Trane; a brand of Ingersoll Rand. 

2.2 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 
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2.3 MANUFACTURED UNITS 

A. Description: Factory assembled, piped, and wired, and complying with 
ANSI Z83.8/CSA 2.6. 

B. Gas Type: Design burner for natural gas having characteristics same as those of 
gas available at Project site. 

C. Type of Venting:  Indoor, separated combustion, power vented. 

D. Housing: Steel, with integral draft hood and inserts for suspension mounting rods. 

1. External Casings and Cabinets: Baked enamel over corrosion-resistant-
treated surface. 

2. Discharge Louvers: Independently adjustable, horizontal blades. 
3. Discharge Nozzle: Discharge at 25 to 65 degrees (0.44 to 1.13 radians) 

from horizontal. 

E. Accessories: 

1. Four-point suspension kit. 
2. Concentric, Terminal Vent Assembly: Combined combustion-air inlet and 

power-vent outlet with wall or roof caps. Include adapter assembly for 
connection to inlet and outlet pipes, and flashing for wall or roof penetration. 

F. Heat Exchanger:  Stainless steel. 

G. Burner Material: Aluminized steel with stainless-steel inserts. 

H. Centrifugal Unit Fan: 

1. Steel, centrifugal fan dynamically balanced and resiliently mounted. 
2. Belt-Driven Drive Assembly: 

a. Resiliently mounted to housing, with the following features: 

1) Fan Shaft: Turned, ground, and polished steel; keyed to wheel 
hub. 

2) Shaft Bearings: Permanently lubricated, permanently sealed, 
self-aligning ball bearings. 

3) Pulleys: Cast-iron, adjustable-pitch motor pulley. 

I. Motors: 

1. Comply with NEMA designation, temperature rating, service factor, and 
efficiency requirements for motors specified in Section 230513 "Common 
Motor Requirements for HVAC Equipment." 
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J. Controls: Regulated redundant gas valve containing pilot solenoid valve, electric 
gas valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff all in 
one body. 

1. Gas Control Valve: Single stage. 
2. Ignition:  Electronically controlled electric spark with flame sensor. 
3. Fan Thermal Switch: Operates fan on heat-exchanger temperature. 
4. Control transformer. 
5. High Limit: Thermal switch or fuse to stop burner. 
6. Wall-Mounted Thermostat: 

a. Single stage. 
b. Fan on-off-automatic switch. 
c. 24-V ac. 
d. 50 to 90 deg F (10 to 32 deg C) operating range. 

K. Electrical Connection: Factory wire motors and controls for a single electrical 
connection. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install and connect gas-fired unit heaters and associated gas and vent features 
and systems according to NFPA 54, applicable local codes and regulations, and 
manufacturer's written instructions. 

3.2 EQUIPMENT MOUNTING 

A. Suspended Units: Suspend from substrate using threaded rods, spring hangers, 
and building attachments. Secure rods to unit hanger attachments. Adjust 
hangers so unit is level and plumb. 

B. Substrate-Mounted Units: Provide supports connected to substrate. Secure units 
to supports. 

1. Spring hangers are specified in  Section 230529 "Hangers and Supports for 
HVAC Piping and Equipment" and Section 230548 "Vibration Controls for 
HVAC." 

2. Threaded Rods, Spring Hangers, and Building Attachments: Comply with 
requirements in Section 230529 "Hangers and Supports for HVAC Piping 
and Equipment" and Section 230548 "Vibration and Seismic Controls for 
HVAC." 
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3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Sections. Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to gas-fired unit heater, allow space for service 
and maintenance. 

C. Gas Piping: Comply with Section 231123 "Facility Natural-Gas Piping." Connect 
gas piping to gas train inlet; provide union with enough clearance for burner 
removal and service. 

D. Vent Connections: Comply with Section 235100 "Breechings, Chimneys, and 
Stacks." 

E. Ground equipment according to Section 260526 "Grounding and Bonding for 
Electrical Systems." 

F. Connect wiring according to Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative 
to test and inspect components, assemblies, and equipment installations, 
including connections. 

1. Test and adjust controls and safeties. Replace damaged and 
malfunctioning controls and equipment. 

2. Verify bearing lubrication. 
3. Verify proper motor rotation. 
4. Test Reports: Prepare a written report to record the following: 

a. Test procedures used. 
b. Test results that comply with requirements. 
c. Test results that do not comply with requirements and corrective action 

taken to achieve compliance with requirements. 

B. Gas-fired unit heater will be considered defective if it does not pass tests and 
inspections. 

C. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Adjust initial temperature and humidity set points. 
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B. Adjust burner and other unit components for optimum heating performance and 
efficiency. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain gas-fired unit heaters. 

END OF SECTION 23 55 33.16 
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DIVISION 26 – ELECTRICAL 

SECTION 26 00 00 – GENERAL ELECTRICAL PROVISIONS 

PART 1 - GENERAL 

1.1 REVIT 

A. The plans, sections and risers were made with REVIT. This program has some 
limitations on the types of devices, equipment and accessories... that can be 
show. The contractor should review the specifications and details for the proper 
type of devices, equipment and accessories... because what is shown on the 
plans may be the "closest" available within the limitations of REVIT and not 
exactly what is required by the contract specifications and details. 

B. Mounting heights may have been modified to show elements on the correct floor 
plan for bidding. Coordinate with the architect and engineer if it is not clear. 

C. Components may be orientated for clarity. Actual components shall be orientated 
as required by specifications, service requirements or manufacturers 
recommendations. 

1.2 GENERAL 

A. The General Conditions, Special Conditions, Supplemental Conditions, 
Instructions to Bidders, and other Contract Documents apply to this branch of the 
work as well as to the other branches.    

B. The Contractor shall familiarize himself with the work of all other trades, general 
type construction, and the relationship of his work to other sections.  He shall 
examine all working drawings, specifications and conditions affecting his work.  
The Contractor shall visit the premises and thoroughly familiarize himself with all 
details of the work and working conditions, verify all dimensions in the field and 
advise the Engineer of any discrepancy before fabricating or performing any 
work. 

C. The work shall include complete testing of all equipment, conduit and wiring at 
the completion of the work and making any minor connection changes or 
adjustments necessary for the proper functioning of the system and equipment. 

D. Perform any necessary temporary work during construction. 

E. Work under this section shall conform to governing codes, ordinances and 
regulations of the City, County and State. 
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F. The Contractor shall be responsible for any errors in fabrication, for the correct 
fitting, installation, and erection of the various electrical systems. 

1.3 SCOPE 

A. Furnish and install all wiring devices and equipment, etc., unless otherwise 
indicated, for the complete electrical systems.  It is the intent that the entire 
electrical work and all electrical systems shall be complete in every respect and 
that all outlets, receptacles, fixtures, motors, equipment, devices, etc., shown, 
noted, or required shall be completely connected from source of power to final 
connection, ready for satisfactory operation. 

1.4 ELECTRICAL MATERIALS 

A. It is the intent of these specifications that the conductive materials used in the 
manufacture of, but not limited to, the following types of equipment be of copper 
construction: 
1. Electrical Power Conductors and Cables (all voltages) 
2. Panelboards 

1.5 CONCRETE FOUNDATION PADS 

A. The Contractor under this Division will provide all concrete curbs, bases and pads 
for all electrical equipment shown on the Drawings.   

B. The Contractor for this Division shall verify the sizes and locations of all supports, 
curbs, bases and pads prior to the pouring of same to be certain that the installed 
units will fit.   

C. The Contractor for this Division shall set anchor bolts in exact position prior to 
pouring of concrete.  Sizes and locations of bolts shall be determined by the 
manufacturer's recommendations for the equipment served.   

D. All concrete pads shall be installed prior to setting equipment in place. 

1.6 PROTECTION 

A. All work, equipment and materials shall be protected at all times.  All conduit 
openings shall be closed with caps or plugs during construction.  All equipment 
and accessories shall be tightly covered and protected against dirt, water or other 
injury during the period of construction.   
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1.7 AUTOMATIC TEMPERATURE AND ASSOCIATED SYSTEMS CONTROLS 

A. All wiring associated with the automatic temperature controls system and all 
associated conduit not specifically designated to be provided shall be included 
by others and specified under division of these specifications including motor 
starter interlock wiring.    

1.8 EQUIPMENT FURNISHED BY OTHERS  

A. It shall be the responsibility of this Contractor to check voltage and current ratings 
of motors, relays, starters, switches, etc., of equipment furnished by others not 
connected under this section of the specifications.  Nominal motor voltage ratings 
should be as follows:  

1. For connection to 480V system – NEMA 460 volts  
2. For connection to 208V system - NEMA 200 volts.   
3. For connection to 110V system - NEMA 115 volt.   

B. Motors not conforming to these ratings shall be called to the attention of the 
related subcontractor and the Owner/Architect.    

1.9 EQUIPMENT INSTALLATION INSTRUCTIONS  

A. Install electrical conduit, wiring and equipment in strict accordance with 
manufacturer's recommendations.  Provide equipment accessories necessary for 
proper operation or recommended by the manufacturer, even if such accessories 
are not shown on the drawings or mentioned in the specifications.    

1.10 INSTALLATION OF EQUIPMENT 

A. All appliances, materials and equipment shall be installed and connected in 
accordance with the best engineering practice and in accordance with 
manufacturers' instructions and recommendations.  All electrical connections, 
etc., recommended by the manufacturer or required for proper operation shall be 
furnished and installed complete.    

1.11 EQUIPMENT CONNECTIONS   

A. Make connections to equipment furnished by others whenever such equipment 
is shown on any part of the drawings or mentioned in any section of the 
specifications.   

B. Verify equipment locations and the sizes, number, locations, and types of 
connections to be made before installation of any such equipment.    
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1.12 BELT AND MACHINERY GUARDS 

A. Belt Guards 

1. Each belt drive shall be equipped with a guard, constructed of 12-gauge 
sheet steel, and designed to enclose all moving parts.  Tops and bottoms 
of guards shall be of 18-gauge sheet steel.   

2. Guards shall be designed with adequate provision for motor adjustments.  
Means shall also be provided to permit oiling, use of speed counters, and 
other maintenance and testing operations with the guard in place.  

B. Machinery Guards 

1. Each rotating shaft flexible coupling shall be provided with a removable 
protective guard constructed of a U-shaped 16-gauge sheet steel plate with 
securing flange to floor or base.  Length of guards shall be sufficient to 
overhang rotating couplings a minimum of 1" on each side.   

2. Guards shall be secured to the foundations or floors by heavy angle 
supports and anchor bolts.  Braces or supports secured to motors will not 
be permitted and braces or supports must not "bridge" the sound and 
vibration isolators.    

1.13 OPENINGS 

A. The Contractor under this Division shall be responsible for the openings he may 
require in floors, walls or ceilings of any type construction whether or not shown 
on the Architectural and/or Structural Drawings.  

B. Openings that have been shown on the Architectural and/or Structural Drawings 
will be provided under other Divisions; however, the responsibility for the correct 
size and location of such openings shall be that of the Contractor under this 
Division.   

C. Openings that have not been shown on the Architectural and/or Structural 
Drawings shall be provided by the Contractor under this Division as directed by 
the Architect.   

1.14 FIRE BARRIER PENETRATION SEALS:   

A. Provide seals for any opening through any walls, floors, or ceilings used as 
passage for electrical components such as conduit, cabling, etc. 

B. General:  Provide manufacturer's standard fire-stopping sealant, with accessory 
materials, having fire-resistance ratings as established by testing identical 
assemblies per ASTM E 8l4 by Underwriters' Laboratories, Inc. or other testing 
and inspecting agency acceptable to authorities having jurisdiction.  Sealant shall 
provide protection equal or exceeding the fire resistance rating of fire rated walls, 
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partitions, ceilings or floors.  Use two-part or one-part sealants as required to 
meet required fire resistance ratings.   

C. Foamed-In-Place Fire-Stopping Sealant:  Two-part, foamed-in-place, silicone 
sealant formulated for use in a through-penetration fire-stop system for filling 
openings around cables, conduit, pipes and similar penetrations through walls 
and floors.   

D. One-Part Fire-Stopping Sealant:  One-part elastomeric sealant formulated for use 
in a through-penetration fire-stop system for sealing openings around cables, 
conduit, pipes and similar penetrations through walls and floors.   

E. Available Products:  Subject to compliance with requirements, products which 
may be incorporated in the Work include, but are not limited to, the following:   

F. Products:  Subject to compliance with requirements, provide one of the following: 

1. Foamed-in-Place Fire-Stopping Sealant:   

a. "Dow Corning Fire Stop Foam"; Dow Corning Corp.  
b. "Pensil 85l"; General Electric Co.   

2. One-Part Fire-Stopping Sealant:   
a. "Dow Corning Fire Stop Sealant"; Dow Corning Corp.  
b. "3M Fire Barrier Caulk CP-25"; Electrical Products Div./3M.  
c. "RTV 7403"; General Electric Co.  
d. "Fyre Putty"; Standard Oil Engineered Materials Co.   

G. Installation of Fire-Stopping Sealant:  Install sealant, including forming, packing, 
and other accessory materials to fill openings around mechanical and electrical 
services penetrating floors and walls to provide fire-stops with fire resistance 
ratings indicated for floor or wall assembly in which penetration occurs.  Comply 
with installation requirements established by testing and inspecting agency.    

1.15 SINGULAR NUMBER 

A. In all cases where a device or piece of equipment is referred to in the singular 
number (such as a light fixture, etc.), it is intended that such reference shall apply 
to as many such items as are required to complete the installation.    

1.16 UTILITY SERVICE MARKERS 

A. The Contractor under this Division shall furnish and install markers for 
underground electrical utility services at the locations shown on the Drawings.  
The exact location of services shall be determined at the time of installation by 
triangulation.   
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B. Markers shall consist of bronze plates, ground and polished, marked to identify 
the service.  Markers shall also be stamped with arrows indicating the direction 
the service extends.  A typical marker detail is shown on the Drawings.   

C. Markers locating services at the building shall be installed in masonry or concrete 
walls two feet (2') above grade. Markers locating services elsewhere on the site 
shall be installed in concrete walks or curbs, or in 6" x 6" steel reinforced concrete 
posts as detailed.   

D. One marker may be used for a maximum of two (2) common services such as 
primary and secondary duct banks.  Where one marker is used, it shall be labeled 
with both services.    

1.17 SPECIAL NOTE 

A. All openings in electrical equipment, enclosures, cabinets, outlet and junction 
boxes shall be by means of standard knockouts or shall be sawed or drilled.  The 
use of a cutting torch is prohibited.   

1.18 EQUIPMENT IDENTIFICATION 

A. The Contractor for this Division shall furnish and install on all electrical equipment 
such as switches, starters, panelboards, etc., a nameplate giving its name and 
function.   

B. Nameplates shall be engraved bakelite (white letters on black background) and 
shall be equal to Seton Nameplate, C. H. Hanson or Identifications.  

1.19 MOTOR PROTECTION INFORMATION 

A. The Contractor for this Division shall provide the following information for each 
motor installed on this project, regardless of the supplying Contractor:    

1. Motor full load current    
2. Motor starter heater size - where applicable    
3. Fuse size   

B. This information shall be provided in tabulation form before final payment will be 
made to the Contractor.    

1.20 EQUIVALENT MATERIAL AND EQUIPMENT 

A. Where equipment is approved which requires different arrangement of 
connections from those shown, it shall be the responsibility of the Contractor to 
install the equipment to operate properly and in harmony with the intent of the 
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Drawings and Specifications, and to make all changes in the work required by 
the different arrangement of connections. 

1.21 PERMITS, CODES AND APPROVALS 

A. Permits 

1. All permits necessary for the complete Electrical systems shall be obtained 
by the Contractor for Division 26 from the authorities governing such work.  
The cost of all permits shall be borne by this Contractor.  

B. Codes and Rules and Regulations 

1. The minimum standard for all electrical work shall be the latest revision of 
the National Electrical Code.  Whenever and wherever state and/or local 
laws and/or regulations require a higher standard than the current National 
Electrical Code, then these laws and/or regulations shall be followed.   

C. Approvals 

1. All work must be approved by the Architect /Engineer and the Owner before 
final payment will be made.   

1.22 INSPECTIONS 

A. The Contractor under this Division shall furnish electrical inspection by the 
inspection agency having jurisdiction.  The Electrical Inspector shall be notified 
in writing immediately upon the start of the work and a copy of the notice shall be 
sent to the Architect/Engineer.  All costs incidental to the electrical inspection 
shall be borne by the Contractor for Division 26. 

B. The inspection shall be scheduled for rough as well as finished work. The rough 
inspection shall be divided into as many inspections as may become necessary 
to cover all roughing-in.  A punch list inspection shall be scheduled with a 
representative of the Architect /Engineer present.  The punch list inspection shall 
be made with panelboard and junction box covers removed.   

C. Before final acceptance, the Contractor for Division 26 shall furnish a Certificate 
of Final Approval by the Electrical Inspector to the Architect /Engineer and the 
Owner. 

1.23 UL LISTINGS 

A. Materials and appliances for the type for which there are Underwriters' 
Laboratories standard requirements listings and labels, shall have listing of 
Underwriters' Laboratories and shall be so labeled, or shall conform to their 
requirements, in which case certified statements to that effect shall be furnished 
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by the manufacturer with a copy of an examination report by a recognized testing 
laboratory acceptable to the Engineer.   

1.24 WORKMANSHIP 

A. Competent workmen shall be employed on all phases of the work.  Poor 
workmanship will be rejected and will constitute cause for removal of the 
individual performing the work.    

1.25 COOPERATION WITH OTHER CONTRACTORS 

A. Each Contractor shall demand and examine all Drawings and Specifications 
pertaining to the construction before installing the work described and shown 
under these Drawings and Specifications. Each Contractor shall cooperate with 
all other Contractors in locating piping, conduit, openings, chases and equipment 
in order to avoid conflict with any other Contractor's work.  All work installed 
above a lay-in ceiling must be coordinated and installed so there is a minimum of 
4 inches between the top of the ceiling grid and the bottom of the installation. 

B. If any discrepancies occur between the accompanying Drawings and these 
Specifications and Drawings and Specifications covering other Contracts, each 
Contractor shall report such discrepancies to the Architect/Engineer far enough 
in advance so that a workable solution can be presented.  No extra payment will 
be allowed for relocation of piping, ductwork, conduit and equipment not installed 
in accordance with the above instructions, and which interferes with work and 
equipment of other Contractors.    

1.26 COORDINATION OF WORK ABOVE LAY-IN CEILING 

A. All work installed above a lay-in ceiling must be coordinated and installed so there 
is a minimum of 4 inches between the top of the ceiling grid and the bottom of the 
installation.  Installation shall not obstruct equipment access space or equipment 
removal space. 

1.27 GUARANTY CERTIFICATES 

A. Certificates of guaranty accompanying those items of mechanical and electrical 
equipment on which manufacturer's guarantees have been specified, or are 
normally provided, shall be completely executed by the Contractor and delivered 
to the Architect before completion of the work. 
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1.28 CLEANING 

A. After the Architect /Engineer has completed examination, the Contractor shall 
remove all stickers, tags, etc., and shall thoroughly clean all equipment, fixtures 
and materials installed under his section of the work. 

B. Surplus material, rubbish and equipment resulting from the work shall be 
removed from the building and premises by the respective Contractors upon 
completion of the work in accordance with the General Conditions.  

1.29 PAINTING 

A. All exposed conduit and equipment installed under this Division, where required, 
shall be thoroughly cleaned and readied for painting.   

B. Painting in new areas and in existing building areas shown to be remodeled on 
the Architectural Drawings will be done by the Contractor under Division 9.   

C. Painting in all other areas of the existing building which have been cut and 
patched under this Division shall be painted to match exactly the existing adjacent 
surfaces.  Where a match cannot be made, the entire surface shall be repainted.  
All painting shall be performed in strict accordance with the Specifications in 
Division 9.  All exposed electrical work in these areas shall also be painted to 
match adjacent surfaces.   

D. Do not paint Cables or Wires.  

1.30 WORKMANSHIP   

A. Work shall be performed by mechanics skilled in their respective trades and shall 
present appearance typical of best trade practice. Work not installed in this 
manner shall be repaired, removed or replaced, or otherwise remedied as 
directed by the Architect/Engineer.     

1.31 SUPERVISION 

A. The Contractor shall personally supervise the work or have a competent 
superintendent, satisfactory to the Architect/Engineer and Owner on the work at 
all times during progress with full authority to act.   

B. The Contractor shall lay out his work and be responsible for any necessary lines, 
levels, elevations and measurements.  He must verify the figures shown on the 
drawings before laying out the work and will be held responsible for any error 
resulting from his failure to do so.  Work at the site of the project shall be observed 
by the Architect/Engineer or his representative.   



New Bus Garage - Washington County Schools  C-S 1924 
 

GENERAL ELECTRICAL PROVISIONS 26 00 00 - 10 

C. Final Inspection:  At the time of final inspection of the work performed under this 
Contract, systems shall be complete in every respect and in perfect operating 
condition.  Surplus materials of every character resulting from work of this section 
shall have been removed.  Sanitary sewers shall be free from sand, silt or other 
obstructions.  Any defect discovered in the utilities subsequent to this inspection 
shall have been corrected.    

1.32 INTERPRETATIONS 

A. Wherever in these Specifications, the term "General Contractor" is used, it shall 
be understood to mean the Contractor engaged in the general construction 
portion of the work.  Similarly, wherever the "Heating and Air Conditioning 
Contractor," "Plumbing Contractor," "Sprinkler Contractor," or "Contractor for 
Division 26" is mentioned as such, it shall be understood to refer to the Contractor 
engaged in that particular branch of the work.   

1. It shall also be clearly understood that all Contractors for all branches of the 
work shall cooperate with each other in the coordination of the construction.   

2. It shall also be clearly understood that the entire construction is one 
responsibility and all Contractors for all branches of the work shall 
cooperate with each other in the coordination of the construction.   

1.33 WORKING DRAWINGS   

A. Scale of drawings is approximate.  Do not scale the drawings to determine 
locations of electrical work.  Exact locations, dimensions and elevations shall be 
governed by field conditions.  Make field measurements of building before 
fabricating or installing equipment or materials.   

B. Drawings are based on physical dimensions of one or more manufacturer's 
equipment.  Other approved equipment shall be of such dimensions that it can 
be readily installed in available space, leaving ample clearance for proper 
maintenance.   

C. Intent of drawings is to show systems and sizes.  Drawings do not necessarily 
show all required offsets.  Work shall be installed to conform with space 
limitations.  Offsets, transitions, fittings, etc., shall be provided as part of the 
Contract where required to attain this objective.   

1.34 ELECTRICAL DRAWINGS AND SPECIFICATIONS 

A. The Drawings and Specifications are intended to cover all work enumerated 
under the respective headings.  The Drawings are diagrammatic only.  The 
Contractor shall not take advantage of conflict or error between the Drawings and 
Specifications but shall request a clarification of such before making his proposal.    
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1.35 ARCHITECTURAL DRAWINGS AND SPECIFICATIONS 

A. The Contractor shall refer to the Architectural and Structural Drawings and 
Specifications for the general construction of the building, for floor and ceiling 
heights, for location of walls, partitions, beams, etc., and shall be guided 
accordingly for the setting of all sleeves, inserts and equipment.   

B. Under no circumstances shall a Contractor scale the Drawings for the location of 
equipment and work.   

1.36 DISCREPANCIES 

A. If any discrepancies occur between the accompanying Drawings and these 
Specifications and Drawings and Specifications covering other Contracts, report 
such discrepancies to the Architect/Engineer far enough in advance so that a 
workable solution can be presented.  No extra payment will be allowed for 
relocation of piping, ductwork, conduit and equipment not installed in accordance 
with the above instructions, and which interferes with work and equipment of 
other Contractors.      

1.37 RESTORATION OF SURFACES 

A. The Contractor shall restore to their original conditions all paving, curbing, 
sidewalks, surfaces, drainage ditches, and structures, fences, shrubs, and other 
items damaged or removed by his operations.  Replacement and repairs shall be 
in accordance with good construction practice and shall match material employed 
in the original construction of the item to be replaced.    

1.38 EXCAVATION, TRENCHING AND BACKFILLING  

A. Photographs: The contractor shall photograph all underground utilities before 
backfilling. Photographs shall be oriented and labeled so that the locations, all 
crossings and depths of the utilities can be determined from the photographs 

B. General:  Excavate in accordance with requirements of Division Section 
“EARTHWORK” and requirements of this Section. Lay the conduit in open trench 
except when the Architect/Engineer gives written permission for tunneling.  Open 
the trench sufficiently ahead of pipe laying to reveal obstructions. Maintain easy 
access to fire hydrants by fire fighting apparatus.  

C. Provide trench crossing as necessary to accommodate public travel.   

D. Separate Trenches:  Unless otherwise shown or requested, provide separate 
trenches for communication and power feeders, respectively, with a minimum of 
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3' of undisturbed earth between trenches.  Always place gas lines in a separate 
trench from electrical lines.   

E. Width of Trench:  Excavate trenches of sufficient width for proper installation of 
work.  When the depth of backfill over sewer pipe exceeds 10', keep the trench 
at the level of the top of the pipe as narrow as possible.   

F. Sheeting and Bracing:  Sheet and brace trenches as necessary to protect 
workmen and adjacent structures.  Comply with local regulations or, in the 
absence thereof, with the "Manual of Accident Prevention in Construction" of the 
Associated General Contractors of America, Inc.  Do not remove sheeting until 
trench is backfilled sufficiently to protect pipe and prevent injurious caving.  When 
ordered in writing by the Architect/ Engineer, leave sheeting in place and the 
Contract will be adjusted (See General Conditions): cut off such sheeting not to 
be removed at least 3' below finished grade.   

G. Water Removal:  Keep trenches free from water while construction therein is in 
progress.  Under no circumstances lay pipe or appurtenances in water.  Pump or 
bail water from bell holes to permit proper jointing of pipes.  Conduct the 
discharge from trench dewatering to drains or natural discharge channels.   

H. Disposition of Utilities:  Observe rules and regulations governing the respective 
utilities in executing work under this heading.  Protect active utilities from damage 
or remove in accordance with written instructions of the Architect/Engineer (See 
General Conditions).  Plug, cap or remove inactive and abandoned utilities 
encountered in trenching operations.  In absence of specific requirements, plug 
or cap such utility line at least 3' from utility line to be installed or as required by 
local regulations. 

I. Rock Excavation:  Materials to be excavated shall include earth and any other 
material including rock encountered within the limits of trench excavation for the 
utilities to the depth and extent indicated on the drawings and herein specified.  
In case of any change ordered by the Owner or Architect/Engineer in the quantity 
of excavation, the contract price will be adjusted by unit price or as described 
under Excavation, Filling and Grading of Division Site Work of these 
specifications.  The term "rock" as used is defined to be hard material in nature 
that cannot be dislodged from its bed and removed therefrom without blasting or 
drilling.  Any other is "earth" insofar as removal of the material to be excavated is 
concerned.   

J. Blasting:  See Division Section “EARTHWORK” to see if blasting is allowed.  If 
blasting is allowed, obtain written approval of method from Architect/Engineer 
before proceeding with rock excavation.   

K. Trench Bottoms:  Lay all conduit, unless otherwise noted or detailed, in 
undisturbed earth. Bedding shall be in place and graded before pipe is installed. 
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L. Special Supports:  Whenever, in the option of the Architect/Engineer, the soil at 
or below the requisite pipe grade is unsuitable for supporting duct banks or other 
utilities and appurtenances specified in this section, provide special support as 
the Architect/Engineer may direct and the Contract Price will be adjusted.  (See 
General Conditions).   

M. Tree Protection:  Exercise care to protect the roots of trees to remain.  Within the 
branch spread of such trees, perform trenching by hand.  Open the trench only 
when the utility can be installed immediately; prune injured roots cleanly and 
backfill as soon as possible.  Perform this work under the direction of the 
Architect/Engineer.    

N. Backfilling:  Inspect and test piping and record locations of pipe lines and 
appurtenances before backfilling.   

O. Trenches Under Floor Slabs: Backfill under floor slab on grade to a point 5’-0” 
outside of perimeter building wall with [flowable] fill as specified in Division 
Section “EARTHWORK”.  Remove excess excavation materials from the site 
daily unless otherwise instructed.   

P. Trenches in Other Areas: Backfill with materials in accordance with Division 
Section “EARTHWORK”.  Compact backfill thoroughly with a heavy tamper. 

Q. The Contractor, at his option, may backfill the remaining depth of the trench from 
12" above top of piping to 12" below finished grade with sand, wash gravel, or 
fine rock chat.  The remaining depth of the trench would then be backfilled as 
specified in the preceding specification.    

1.39 SOIL MATERIALS 

A. General:  Provide approved borrow soil materials from off-site when sufficient 
approved soil materials are not available from excavations. 

B. Satisfactory Soil Materials:  ASTM D 2487 soil classification groups GW, GP, GM, 
SW, SP, and SM; free of rock or gravel larger than 2 inches in any dimension, 
debris, waste, frozen materials, vegetation and other deleterious matter. 

C. Unsatisfactory Soil Materials:  ASTM D 2487 soil classification groups GC, SC, 
ML, MH, CL, CH, OL, OH, and PT. 

D. Backfill and Fill Materials:  Satisfactory soil materials. 
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1.40 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus satisfactory soil and waste material, including 
unsatisfactory soil, trash, and debris, and legally dispose of it off the Owner's 
property. 

1.41 SHOP DRAWINGS 

A. Equipment and material shop drawings, catalog sheets and descriptive data shall 
be submitted, each with a cover sheet first listing the project name, the 
Contractors, Architect and Engineer, and date of submittal.  Next the section of 
the Specifications shall be listed stating the section for which the equipment is 
being proposed.  Next, outline equipment showing compliances to the 
specification requirements, such as capacities, special accessories, options, 
model, sizes, etc.  Reverse side of cover sheet shall be left for Contractors' 
stamps showing review and space for Engineers' review stamp.  Catalog sheets 
shall be marked showing equipment proposed.   

B. Materials submitted without cover sheet or Contractor review stamp and without 
required information will be returned to the Contractor.   

C. No roughing-in, connections, etc., shall be done until acceptable shop drawings 
are in the hands of the Contractors.  It shall be the responsibility of the Contractor 
to obtain acceptable shop drawings and to make connections, etc., in the neatest 
and most workmanlike manner possible.   

D. Submittal data must be complete for each piece of equipment. Partial or 
incomplete data will not be processed.   

1.42 STRUCTURAL RESPONSIBILITY   

A. The Contractor shall be responsible for properly shoring, bracing, supporting, 
etc., any existing and/or new construction to guard against cracking, settling, 
collapsing, displacing, or weakening. No structural member shall be cut or 
otherwise weakened in any manner without the written consent of the 
Architect/Engineer.   

B. Any damage occurring to the existing and/or new structures, due to failure to 
exercise proper precautions or due to action of the elements, shall be promptly 
and properly made good to the satisfaction of the Owner or Architect/Engineer, 
without cost to either the Owner or the Architect/ Engineer.    
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1.43 ASBESTOS 

A. If during the course of his work the Contractor observes the existence of 
asbestos, or asbestos-bearing materials, the Contractor shall immediately 
terminate further work on the project and notify the Owner of the condition.  The 
Owner will, after consultation with the Engineer, determine a further course of 
action.    

1.44 OWNER INSTRUCTION   

A. Conduct a full-day walk-through instruction seminar for the Owner's personnel to 
be involved in the continued operation and maintenance of mechanical 
equipment and systems.  Explain the identification system, operational diagrams, 
emergency and alarm provisions, sequencing requirements, seasonal provisions, 
security, safety, efficiency and similar features of the systems. 

B. Engage factory-authorized service representatives for the following equipment to 
train Owner's maintenance personnel: 

1.   Lighting Controls 

C. All training shall be video recorded for future use by the Owner in training new 
personnel. 

1.45 ACCESS UNITS 

A. General:  The work of this article is limited to the provisions for access through 
other work for access to electrical work and does not include internal access 
provisions (within the electrical work).  In general, and where possible, furnish or 
furnish-and-mount required access units in other trades' work prior to their work, 
so that cutting and patching for the subsequent installation of such access units 
will not be required. In occupied spaces, provide finished access units of the 
maximum concealment type, including locks where appropriate, and matching 
access units provided in the same expanse of finish (for non-mechanical access, 
if any).   

B. The scope of access units to be furnished or provided as electrical work includes 
those units indicated on the electrical drawings or specified in Division 26 
sections, and those additional units required for adequate access to electrical 
work and not shown or specified individually.   

C. Access Doors:  Standard welded-steel construction, 16-gage frames and 14 gage 
door panels, 175 degree concealed spring hinges, rust-inhibitive prime coat, flush 
cam lock (for screw-driver operation where keyed lock is not required), recessed 
to receive applied finish where applicable (such as in concealed spline ceilings).   
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D. Removable Access Plates:  Where only hand access is sufficient, provide 
removable plate-type access unit, or minimum size which will facilitate the 
required access.  Provide units of the type, style, design, material and finish 
appropriate for the location and exposure in each instance.  In exposed surfaces 
of occupied spaces provide round plate units, flush floor units and frameless 
low-profile wall units, primed-for-paint in painted surfaces and polished chrome 
or stainless-steel finish in other surfaces. 

E. Access Thru Fire Rated Walls or Ceilings:  Where access doors or plates are 
required in fire rated partitions or ceilings, provide U.L. listed "B" Label doors or 
plates rated for 1-1/2 hours.  Furnish doors with automatic closers and key 
operated latches that latch automatically when door closes.    

1.46 PROVIDING AIRTIGHT SPACES 

A. In rooms where room walls extend above ceiling to the floor or roof above, caulk 
around all new and existing penetrations through walls, ceilings, floors and/or 
roofs to make completely airtight rooms.  Seal penetrations both above and below 
suspended ceilings.  Seal any openings left by removal of any existing or new 
work.  Caulking used shall be the same type as specified in the Architectural 
Specifications. 

B. Patch around rough openings of penetrations to form a tight fit before caulking. 

1.47 LINTELS:   

A. General:  Provide lintels for penetration of electrical systems through masonry 
walls if not provided elsewhere in these specifications.  Lintels shall be type and 
size required to span the required openings.   

B. Lintels will not be required for openings 16 inches length or less. 

1.48 CIRCUIT HOME RUNS 

A. All home runs for electrical feeders are to be installed as indicated on the 
drawings with respect to circuit groupings and home run location. 

B. Home run circuits may not be consolidated into larger conduits without the 
express written approval of the Engineer. 

PART 2 - PRODUCTS 

2.1 Not Applicable 
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PART 3 - EXECUTION 

3.1 Not Applicable 

END OF SECTION 26 00 00 
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SECTION 26 05 00 - COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Electrical equipment coordination and installation. 
2. Sleeves for raceways and cables. 
3. Sleeve seals. 
4. Grout. 
5. Common electrical installation requirements. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For sleeve seals. 

1.5 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights 
that reduce headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum 
interference to other installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting raceways, cables, wireways, cable trays, and busways will 

be clear of obstructions and of the working and access space of other 
equipment. 
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B. Coordinate installation of required supporting devices and set sleeves in cast-in-
place concrete, masonry walls, and other structural components as they are 
constructed. 

C. Coordinate location of access panels and doors for electrical items that are 
behind finished surfaces or otherwise concealed.  Access doors and panels are 
specified in Division 08 Section "Access Doors and Frames." 

D. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 07 Section "Penetration Firestopping." 

PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, 
galvanized steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 

1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches 
(1270 mm) and no side more than 16 inches (400 mm), thickness shall 
be 0.052 inch (1.3 mm). 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 
50 inches (1270 mm) and 1 or more sides equal to, or more than, 16 
inches (400 mm), thickness shall be 0.138 inch (3.5 mm). 

2.2 SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular 
space between sleeve and raceway or cable. 

1. Manufacturers:  Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 
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2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or 
conduit.  Include type and number required for material and size of raceway 
or cable. 

3. Pressure Plates:  Carbon steel.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating 

of length required to secure pressure plates to sealing elements.  Include 
one for each sealing element. 

2.3 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, 
nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to 
consistency suitable for application and a 30-minute working time. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and 
to center of unit for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not 
indicated, arrange and install components and equipment to provide maximum 
possible headroom consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement 
of components of both electrical equipment and other nearby installations.  
Connect in such a way as to facilitate future disconnecting with minimum 
interference with other items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or 
busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor 
and wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled 
holes or formed openings are used.  Install sleeves during erection of slabs and 
walls. 
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C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall 
assemblies unless openings compatible with firestop system used are fabricated 
during construction of floor or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between 
sleeve and raceway or cable, unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and 
masonry 

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  
Tool exposed surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space 
between sleeve and raceway or cable, using joint sealant appropriate for size, 
depth, and location of joint.  Comply with requirements in Division 07 Section 
"Joint Sealants.". 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, 
partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves 
and seal raceway and cable penetration sleeves with firestop materials.  Comply 
with requirements in Division 07 Section "Penetration Firestopping." 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables 
with flexible boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe 
sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-
mm) annular clear space between pipe and sleeve for installing mechanical 
sleeve seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size 
sleeves to allow for 1-inch (25-mm) annular clear space between raceway or 
cable and sleeve for installing mechanical sleeve seals. 

3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 
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B. Use type and number of sealing elements recommended by manufacturer for 
raceway or cable material and size.  Position raceway or cable in center of sleeve.  
Assemble mechanical sleeve seals and install in annular space between raceway 
or cable and sleeve.  Tighten bolts against pressure plates that cause sealing 
elements to expand and make watertight seal. 

3.4 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for 
electrical installations to restore original fire-resistance rating of assembly.  
Firestopping materials and installation requirements are specified in Division 07 
Section "Penetration Firestopping." 

3.5 CONDUITS IN EXPOSED CEILING AREAS 

A. Where overhead conduits will be exposed in areas with no ceilings, conduits shall 
be installed parallel/perpendicular to the building structure.  Conduits shall be 
concealed from view as much as practical behind structural members while 
maintaining accessibility.  Conduits shall be grouped together in an organized 
fashion to minimize space occupied by conduits.  Conduits shall be held tight to 
bottom of slab above to maximize vertical space below conduits.  Conduits shall 
be concealed above adjacent soffits or accessible ceilings, where possible. 

 

END OF SECTION 26 05 00 
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SECTION 26 05 19 – LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 
CABLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Copper building wire. 
2. Metal-clad cable, Type MC. 
3. Fire-alarm wire and cable. 
4. Connectors and splices. 

PART 2 - PRODUCTS 

2.1 COPPER BUILDING WIRE 

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying 
conductor with an overall insulation layer or jacket, or both, rated 600 V or less. 

B. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, 
and marked for intended location and use. 

2. Conductor and Cable Marking: Comply with wire and cable marking 
according to UL's "Wire and Cable Marking and Application Guide." 

C. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with 
ASTM B8 for stranded conductors. 

D. Conductor Insulation:  
1. Type THHN and Type THWN-2: Comply with UL 83. 

2.2 METAL-CLAD CABLE, TYPE MC 

A. Description: A factory assembly of one or more current-carrying insulated 
conductors in an overall metallic sheath. 

B. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, 
and marked for intended location and use. 

2. Comply with UL 1569. 
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3. Conductor and Cable Marking: Comply with wire and cable marking 
according to UL's "Wire and Cable Marking and Application Guide." 

C. Circuits:  

1. Single circuit and multicircuit with color-coded conductors. 
2. Power-Limited Fire-Alarm Circuits: Comply with UL 1424. 

D. Conductors:  Copper, complying with ASTM B3 for bare annealed copper and 
with ASTM B8 for stranded conductors. 

E. Ground Conductor:  Insulated. 

F. Conductor Insulation: 

1. Type TFN/THHN/THWN-2: Comply with UL 83. 

G. Armor:  Steel, interlocked. 

2.3 CONNECTORS AND SPLICES 

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity 
rating, material, type, and class for application and service indicated; listed and 
labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and use. 

B. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-
cast with set screws, designed to connect conductors specified in this Section. 

C. Lugs: One piece, seamless, designed to terminate conductors specified in this 
Section. 

1. Material:  Copper. 
2. Type:  One hole with long barrels. 
3. Termination:  Compression. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: 

1. Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 

B. Branch Circuits: 
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1. Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE 
APPLICATIONS AND WIRING METHODS 

A. Service Entrance:  Type THHN/THWN-2, single conductors in raceway. 

B. Exposed Feeders:  Type THHN/THWN-2, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  
Type THHN/THWN-2, single conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN/THWN-2, single conductors in raceway. 

E. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN/THWN-2, 
single conductors in raceway. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  
Type THHN/THWN-2, single conductors in raceway. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and 
Underground:  Type THHN/THWN-2, single conductors in raceway. 

H. Branch circuits concealed in walls or above ceilings in the office area:  
Type THHN/THWN-2, single conductors in raceway from the panelboard to the 
first device and Metal-clad cable, Type MC, for the rest of the concealed circuit. 

I. Class 2/3 0-10V Dimming Control Circuits:  Type THHN-THWN, in dedicated 
raceway separate from line voltage conductors or Type MC cable with separately 
jacketed, dedicated 0-10V dimming conductors designed to be code compliant. 

J. Cord Drops and Portable Appliance Connections: Type SO, hard service cord 
with stainless steel, wire-mesh, strain relief device at terminations to suit 
application. 

3.3 INSTALLATION, GENERAL 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

B. Complete raceway installation between conductor and cable termination points 
according to Section 260533 "Raceways and Boxes for Electrical Systems" prior 
to pulling conductors and cables. 

C. Use manufacturer-approved pulling compound or lubricant where necessary; 
compound used must not deteriorate conductor or insulation. Do not exceed 
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manufacturer's recommended maximum pulling tensions and sidewall pressure 
values. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable 
grips, that will not damage cables or raceway. 

E. Install exposed cables parallel and perpendicular to surfaces of exposed 
structural members, and follow surface contours where possible. 

F. Support cables according to Section 260529 "Hangers and Supports for 
Electrical Systems." 

G. Complete cable tray systems installation according to Section 260536 "Cable 
Trays for Electrical Systems" prior to installing conductors and cables. 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's 
published torque-tightening values. If manufacturer's torque values are not 
indicated, use those specified in UL 486A-486B. 

B. Make splices, terminations, and taps that are compatible with conductor 
material and that possess equivalent or better mechanical strength and insulation 
ratings than unspliced conductors. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 12 inch (300 mm) 
of slack. 

END OF SECTION 26 05 19 
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes grounding and bonding systems and equipment. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

2.2 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise 
required by applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors: ASTM B 3. 
2. Stranded Conductors: ASTM B 8. 
3. Tinned Conductors: ASTM B 33. 
4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 

mm) in diameter. 
5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 
6. Bonding Jumper: Copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 
7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors 

terminated with copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch 
(1.6 mm) thick. 
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C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches 
(6.3 by 100 mm) in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 
inches (28 mm) apart. Stand-off insulators for mounting shall comply with UL 891 
for use in switchboards, 600 V and shall be Lexan or PVC, impulse tested at 
5000 V. 

2.3 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 
applications in which used and for specific types, sizes, and combinations of 
conductors and other items connected. 

B. Welded Connectors: Exothermic-welding kits of types recommended by kit 
manufacturer for materials being joined and installation conditions. 

C. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless 
exothermic-type wire terminals, and long-barrel, two-bolt connection to ground 
bus bar. 

D. Bus-Bar Connectors: Compression type, copper or copper alloy, with two wire 
terminals. 

E. Beam Clamps: Mechanical type, terminal, ground wire access from four 
directions, with dual, tin-plated or silicon bronze bolts. 

F. Cable-to-Cable Connectors: Compression type, copper or copper alloy. 

G. Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron. 

H. Conduit Hubs: Mechanical type, terminal with threaded hub. 

I. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex 
head bolt. 

J. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal 
with set screw. 

K. Service Post Connectors: Mechanical type, bronze alloy terminal, in short- and 
long-stud lengths, capable of single and double conductor connections. 

L. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex 
head screw. 

M. Straps: Solid copper, [cast-bronze clamp] [copper lugs]. Rated for 600 A. 

N. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct 
burial. 



New Bus Garage - Washington County Schools  C-S 1924 
 
 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 26 05 26 - 3 

O. Water Pipe Clamps: 

1. Mechanical type, two pieces with zinc-plated bolts. 

a. Material:  Die-cast zinc alloy. 
b. Listed for direct burial. 

2. U-bolt type with malleable-iron clamp and copper ground connector. 

2.4 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel; 3/4 inch by 10 feet (19 mm by 3 m). 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded 
conductors for No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors: Install barecopper conductor, No. 2/0 AWG 
minimum. 

1. Bury at least 24 inches (600 mm) below grade. 
2. Duct-Bank Grounding Conductor: Bury 12 inches (300 mm) above duct 

bank when indicated as part of duct-bank installation. 

C. Grounding Bus: Install in electrical equipment rooms, in rooms housing service 
equipment, MDF/IDF (telecommunication rooms), and elsewhere as indicated. 

1. Install bus horizontally, on insulated spacers 2 inches (50 mm) minimum 
from wall, 6 inches (150 mm) above finished floor unless otherwise 
indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door 
frame, across top of doorway, and down; connect to horizontal bus. 

D. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted 
connectors. 

2. Underground Connections: Welded connectors except at test wells and as 
otherwise indicated. 

3. Connections to Ground Rods at Test Wells: Bolted connectors. 
4. Connections to Structural Steel: Welded connectors. 
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3.2 GROUNDING AT THE SERVICE 

A. Equipment grounding conductors and grounding electrode conductors shall be 
connected to the ground bus. Install a main bonding jumper between the neutral 
and ground buses. 

3.3 GROUNDING SEPARATELY DERIVED SYSTEMS 

A. Generator: Install grounding electrode(s) at the generator location. The electrode 
shall be connected to the equipment grounding conductor and to the frame of the 
generator. 

3.4 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch 
circuits. 

3.5 INSTALLATION 

A. Grounding Conductors: Route along shortest and straightest paths possible 
unless otherwise indicated or required by Code. Avoid obstructing access or 
placing conductors where they may be subjected to strain, impact, or damage. 

B. Ground Rods: Drive rods until tops are 2 inches (50 mm) below finished floor or 
final grade unless otherwise indicated. 

1. Interconnect ground rods with grounding electrode conductor below grade 
and as otherwise indicated. Make connections without exposing steel or 
damaging coating if any. 

2. Use exothermic welds for all below-grade connections. 
3. For grounding electrode system, install at least three rods spaced at least 

one-rod length from each other and located at least the same distance from 
other grounding electrodes, and connect to the service grounding electrode 
conductor. 

C. Bonding Straps and Jumpers: Install in locations accessible for inspection and 
maintenance except where routed through short lengths of conduit. 

1. Bonding to Structure: Bond straps directly to basic structure, taking care not 
to penetrate any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and 
Supports: Install bonding so vibration is not transmitted to rigidly mounted 
equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-
type connection is required, use a bolted clamp. 
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D. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in 
conduit, from building's main service equipment, or grounding bus, to main 
metal water service entrances to building. Connect grounding conductors 
to main metal water service pipes; use a bolted clamp connector or bolt a 
lug-type connector to a pipe flange by using one of the lug bolts of the 
flange. Where a dielectric main water fitting is installed, connect grounding 
conductor on street side of fitting. Bond metal grounding conductor conduit 
or sleeve to conductor at each end. 

2. Water Meter Piping: Use braided-type bonding jumpers to electrically 
bypass water meters. Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from 
equipment shutoff valve. 

E. Grounding for Steel Building Structure: Install a driven ground rod at base of each 
corner column and at intermediate exterior columns at distances not more than 
60 feet (18 m) apart. 

F. Connections: Make connections so possibility of galvanic action or electrolysis is 
minimized. Select connectors, connection hardware, conductors, and connection 
methods so metals in direct contact are galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity 
and to make contact points closer in order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 
3. Make aluminum-to-steel connections with stainless-steel separators and 

mechanical clamps. 
4. Make aluminum-to-galvanized-steel connections with tin-plated copper 

jumpers and mechanical clamps. 
5. Coat and seal connections having dissimilar metals with inert material to 

prevent future penetration of moisture to contact surfaces. 

END OF SECTION 26 05 26 
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SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Steel slotted support systems. 
2. Conduit and cable support devices. 
3. Support for conductors in vertical conduit. 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Preformed steel channels and angles with 
minimum 13/32-inch- (10-mm-) diameter holes at a maximum of 8 inches (200 
mm) o.c. in at least one surface. 
1. Standard: Comply with MFMA-4 factory-fabricated components for field 

assembly. 
2. Material for Channel, Fittings, and Accessories:  Galvanized steel. 
3. Channel Width:  Selected for applicable load criteria. 
4. Metallic Coatings: Hot-dip galvanized after fabrication and applied 

according to MFMA-4. 

B. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated 
fittings, designed for types and sizes of raceway or cable to be supported. 

C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly 
consisting of threaded body and insulating wedging plug or plugs for nonarmored 
electrical conductors or cables in riser conduits. Plugs shall have number, size, 
and shape of conductor gripping pieces as required to suit individual conductors 
or cables supported. Body shall be made of malleable iron. 

D. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel 
plates, shapes, and bars; black and galvanized. 
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E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical 
items or their supports to building surfaces include the following: 

a.  

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for 
use in hardened portland cement concrete, with tension, shear, and pullout 
capacities appropriate for supported loads and building materials where 
used. 

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are 
similar to MSS Type 18 units and comply with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are 
suitable for attached structural element. 

5. Through Bolts: Structural type, hex head, and high strength. Comply with 
ASTM F 3125/F 3125M,Grade A325 (Grade A325M). 

6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods: Threaded steel. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with the following standards for application and installation requirements 
of hangers and supports, except where requirements on Drawings or in this 
Section are stricter: 

1. NECA 1. 
2. NECA 101 
3. NECA 102. 
4. NECA 105. 
5. NECA 111. 

B. Comply with requirements in Section 078413 "Penetration Firestopping" for 
firestopping materials and installation for penetrations through fire-rated walls, 
ceilings, and assemblies. 

C. Comply with requirements for raceways and boxes specified in Section 260533 
"Raceways and Boxes for Electrical Systems." 

D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space 
supports for EMT, IMC, and RMC as required by NFPA 70. Minimum rod size 
shall be 1/4 inch (6 mm) in diameter. 
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E. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel 
slotted or other support system, sized so capacity can be increased by at least 
25 percent in future without exceeding specified design load limits. 

1. Secure raceways and cables to these supports with single-bolt conduit 
clamps. 

F. Spring-steel clamps designed for supporting single conduits without bolts may be 
used for 1-1/2-inch (38-mm) and smaller raceways serving branch circuits and 
communication systems above suspended ceilings, and for fastening raceways 
to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as 
specified in this article. 

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT 
may be supported by openings through structure members, according to 
NFPA 70. 

C. Strength of Support Assemblies: Where not indicated, select sizes of components 
so strength will be adequate to carry present and future static loads within 
specified loading limits. Minimum static design load used for strength 
determination shall be weight of supported components plus 200 lb (90 kg). 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: 
Anchor and fasten electrical items and their supports to building structural 
elements by the following methods unless otherwise indicated by code: 

1. To Wood: Fasten with lag screws or through bolts. 
2. To New Concrete: Bolt to concrete inserts. 
3. To Masonry: Approved toggle-type bolts on hollow masonry units and 

expansion anchor fasteners on solid masonry units. 
4. To Existing Concrete: Expansion anchor fasteners. 
5. To Steel:  Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), 

complying with MSS SP-69. 
6. To Light Steel: Sheet metal screws. 
7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount 

cabinets, panelboards, disconnect switches, control enclosures, pull and 
junction boxes, transformers, and other devices on slotted-channel racks 
attached to substrate. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid 
the need for reinforcing bars. 
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3.3 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated, but not less than 4 inches 
(100 mm) larger in both directions than supported unit, and so anchors will be a 
minimum of 10 bolt diameters from edge of the base. 

B. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete.  

C. Anchor equipment to concrete base as follows: 

1. Place and secure anchorage devices. Use supported equipment 
manufacturer's setting drawings, templates, diagrams, instructions, and 
directions furnished with items to be embedded. 

2. Install anchor bolts to elevations required for proper attachment to 
supported equipment. 

3. Install anchor bolts according to anchor-bolt manufacturer's written 
instructions. 

END OF SECTION 26 05 29 
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SECTION 26 05 33 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Conduit. 
2. Fittings for conduit, tubing, and cable. 
3. Metallic outlet boxes, device boxes, rings, and covers. 

PART 2 - PRODUCTS 

2.1 TYPE EMT-S RACEWAYS AND ELBOWS 

A. Steel Electrical Metal Tubing (EMT-S) and Elbows: 
1. Applicable Standards: 

a. Regulatory Requirements: Listed and labeled in accordance with 
NFPA 70 and marked for intended location and use. 

b. General Characteristics: 

1) Reference Standards: UL 797 and UL Category Control 
Number FJMX. 

2) Material: Steel. 

c. Options: 

1) Minimum Trade Size:  3/4 inch (21 mm) for power conduits.  
1” for telecommunication conduits. 

 

2.2 TYPE LFMC RACEWAYS 

A. Steel Liquidtight Flexible Metal Conduit (LFMC-S): 
1. Applicable Standards: 

a. Regulatory Requirements: Listed and labeled in accordance with 
NFPA 70 and marked for intended location and use. 

b. General Characteristics: 
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1) Reference Standard: UL 360 and UL Category Control 
Number DXHR. 

2) Material: Steel. 

c. Options: 

1) Minimum Trade Size:  3/4 inch (21 mm). 
2) Colors: As indicated on Drawings. 

2.3 TYPE PVC RACEWAYS AND FITTINGS 

A. Schedule 40 Rigid PVC Conduit (PVC-40) and Fittings: 
1. Applicable Standards: 

a. Regulatory Requirements: Listed and labeled in accordance with 
NFPA 70 and marked for intended location and use. 

b. General Characteristics: 

1) Reference Standards: UL 651 and UL Category Control 
Number DZYR. 

2) Dimensional Specifications: Schedule 40. 

c. Options: 

1) Minimum Trade Size:  3/4 inch (21 mm) for power conduits 
and 1” for telecommunication conduits. 

2) Markings:  For use with maximum 90 deg C wire. 

2.4 FITTINGS FOR CONDUIT, TUBING, AND CABLE 

A. Fittings for Type EMT Raceways: 
1. Applicable Standards: 

a. Regulatory Requirements: Listed and labeled in accordance with 
NFPA 70 and marked for intended location and use. 

b. General Characteristics: 

1) Reference Standards: UL 514B and UL Category Control 
Number FKAV. 

2) Material:  Steel. 
3) Coupling Method: Compression type for Conduit sizes 2-1/2” 

and smaller, set-screw or compression type for conduit 
sizes larger than 2-1/2”. Setscrew couplings with only single 
screw per conduit are unacceptable. 

c. Options: 
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1) Conduit Fittings for Hazardous (Classified) Locations: UL 1203. 
2) Expansion and Deflection Fittings: UL 651 with flexible external 

bonding jumper. 

B. Fittings for Type LFMC Raceways: 
1. Applicable Standards: 

a. Regulatory Requirements: Listed and labeled in accordance with 
NFPA 70 and marked for intended location and use. 

b. General Characteristics: 

1) Reference Standards: UL 514B and UL Category Control 
Number DXAS. 

2.5 WIREWAYS AND AUXILIARY GUTTERS 

A. Metal Wireways and Auxiliary Gutters: 
1. Applicable Standards: 

a. Regulatory Requirements: Listed and labeled in accordance with 
NFPA 70 and marked for intended location and use. 

b. General Characteristics: 

1) Reference Standards: UL 870 and UL Category Control 
Number ZOYX. 

2) Fittings and Accessories: Include covers, couplings, offsets, 
elbows, expansion joints, adapters, hold-down straps, end caps, 
and other fittings to match and mate with wireways as required 
for complete system. 

3) Finish: Manufacturer's standard enamel finish. 

c. Options: 

1) Degree of Protection:  Type 1 unless otherwise indicated. 
2) Wireway Covers:  Hinged type unless otherwise indicated. 

2.6 METALLIC OUTLET BOXES, DEVICE BOXES, RINGS, AND COVERS 

A. Metallic Outlet Boxes: 

1. Description: Box having pryout openings, knockouts, threaded entries, or 
hubs in either the sides of the back, or both, for entrance of conduit, conduit 
or cable fittings, or cables, with provisions for mounting outlet box cover, but 
without provisions for mounting wiring device directly to box. 

2. Applicable Standards: 
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a. Regulatory Requirements: Listed and labeled in accordance with 
NFPA 70 and marked for intended location and use. 

b. General Characteristics: 

1) Reference Standards: UL 514A and UL Category Control 
Number QCIT. 

c. Options: 

1) Material:  Sheet steel. 
2) Sheet Metal Depth: Minimum 2.8 inch (70 mm). 
3) Luminaire Outlet Boxes and Covers: Nonadjustable, listed and 

labeled for attachment of luminaire weighing up to 50 lb (23 kg). 
4) Paddle Fan Outlet Boxes and Covers: Nonadjustable, designed 

for attachment of paddle fan weighing up to 70 lb (32 kg). 

B. Metallic Conduit Bodies: 

1. Description: Means for providing access to interior of conduit or tubing 
system through one or more removable covers at junction or terminal point. 
In the United States, conduit bodies are listed in accordance with outlet box 
requirements. 

2. Applicable Standards: 

a. Regulatory Requirements: Listed and labeled in accordance with 
NFPA 70 and marked for intended location and use. 

b. General Characteristics: 

1) Reference Standards: UL 514A and UL Category Control 
Number QCIT. 

C. Metallic Device Boxes: 

1. Description: Box with provisions for mounting wiring device directly to box. 
2. Applicable Standards: 

a. Regulatory Requirements: Listed and labeled in accordance with 
NFPA 70 and marked for intended location and use. 

b. General Characteristics: 

1) Reference Standards: UL 514A and UL Category Control 
Number QCIT. 

c. Options: 

1) Material:  Sheet steel. 
2) Sheet Metal Depth: minimum 2.8 inch (70 mm). 
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3) Luminaire Outlet Boxes and Covers: Nonadjustable, listed and 
labeled for attachment of luminaire weighing. 

4) Paddle Fan Outlet Boxes and Covers: Nonadjustable, designed 
for attachment of paddle fan weighing up to 70 lb (32 kg). 

D. Metallic Extension Rings: 

1. Description: Ring intended to extend sides of outlet box or device box to 
increase box depth, volume, or both. 

2. Applicable Standards: 

a. Regulatory Requirements: Listed and labeled in accordance with 
NFPA 70 and marked for intended location and use. 

b. General Characteristics: 

1) Reference Standards: UL 514A and UL Category Control 
Number QCIT. 

2.7 CABINETS, CUTOUT BOXES, JUNCTION BOXES, PULL BOXES, AND 
MISCELLANEOUS ENCLOSURES 

A. Indoor Sheet Metal Cabinets: 

1. Description: Enclosure provided with frame, mat, or trim in which swinging 
door or doors are or can be hung. 

2. Applicable Standards: 

a. Regulatory Requirements: Listed and labeled in accordance with 
NFPA 70 and marked for intended location and use. 

b. General Characteristics: 

1) Reference Standards: UL Category Control Number CYIV. 

a) Non-Environmental Characteristics: UL 50. 
b) Environmental Characteristics: UL 50E. 

c. Options: 

1) Degree of Protection:  Type 1. 

2)  [Type 13]. 

B. Indoor Sheet Metal Junction and Pull Boxes: 

1. Description: Box with a blank cover that serves the purpose of joining 
different runs of raceway or cable. 

2. Applicable Standards: 
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a. Regulatory Requirements: Listed and labeled in accordance with 
NFPA 70 and marked for intended location and use. 

b. General Characteristics: 

1) Reference Standards: UL Category Control Number BGUZ. 

a) Non-Environmental Characteristics: UL 50. 
b) Environmental Characteristics: UL 50E. 

c. Options: 

1) Degree of Protection:  Type 1. 

C. Outdoor Sheet Metal Cabinets: 

1. Description: Enclosure provided with frame, mat, or trim in which swinging 
door or doors are or can be hung. 

2. Applicable Standards: 

a. Regulatory Requirements: Listed and labeled in accordance with 
NFPA 70 and marked for intended location and use. 

b. General Characteristics: 

1) Reference Standards: UL Category Control Number CYIV. 

a) Non-Environmental Characteristics: UL 50. 
b) Environmental Characteristics: UL 50E. 

c. Options: 

1) Degree of Protection:  Type 3R. 

D. Outdoor Sheet Metal Cutout Boxes: 

1. Description: Enclosure that has swinging doors or covers secured directly 
to and telescoping with walls of enclosure. 

2. Applicable Standards: 

a. Regulatory Requirements: Listed and labeled in accordance with 
NFPA 70 and marked for intended location and use. 

b. General Characteristics: 

1) Reference Standards: UL Category Control Number CYIV. 

a) Non-Environmental Characteristics: UL 50. 
b) Environmental Characteristics: UL 50E. 

c. Options: 
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1) Degree of Protection:  Type 3R. 

E. Outdoor Sheet Metal Junction and Pull Boxes: 

1. Description: Box with a blank cover that serves the purpose of joining 
different runs of raceway or cable. 

2. Applicable Standards: 

a. Regulatory Requirements: Listed and labeled in accordance with 
NFPA 70 and marked for intended location and use. 

b. General Characteristics: 

1) Reference Standards: UL Category Control Number BGUZ. 

a) Non-Environmental Characteristics: UL 50. 
b) Environmental Characteristics: UL 50E. 

c. Options: 

1) Degree of Protection:  Type 3R. 

PART 3 - EXECUTION 

3.1 SELECTION OF RACEWAYS 

A. Unless more stringent requirements are specified in Contract Documents or 
manufacturers' written instructions, comply with NFPA 70 for selection of 
raceways. Consult Architect for resolution of conflicting requirements. 

B. Outdoors: 

1. Exposed Conduit:  GRC. 
2. Concealed Conduit, Aboveground: GRC. 
3. Direct-Buried Conduit:  PVC-40. 
4. Concrete-Encased Conduit Not in Trench:  PVC-40. 
5. Concrete-Encased Conduit in Trench:  PVC-40. 
6. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC. 

C. Indoors: 

1. Exposed, Not Subject to Physical Damage: EMT. 
2. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC. 

D. Stub-ups to Above Recessed Ceilings: Provide EMT. 
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3.2 SELECTION OF BOXES AND ENCLOSURES 

A. Unless more stringent requirements are specified in Contract Documents or 
manufacturers' written instructions, comply with NFPA 70 for selection of boxes 
and enclosures. Consult Architect for resolution of conflicting requirements. 

B. Degree of Protection: 

1. Outdoors:  

a. Type 3R unless otherwise indicated. 

2. Indoors: 

a. Type 1 unless otherwise indicated. 

C. Exposed Boxes Installed Less Than 6.5 ft. (2 m) Above Floor: 
1. Provide exposed cover. Flat covers with angled mounting slots or knockouts 

are prohibited. 

3.3 INSTALLATION OF RACEWAYS 

A. Installation Standards: 

1. Unless more stringent requirements are specified in Contract Documents or 
manufacturers' written instructions, comply with NFPA 70 for installation of 
raceways. Consult Architect for resolution of conflicting requirements. 

2. Comply with NFPA 70 limitations for types of raceways allowed in specific 
occupancies and number of floors. 

3. Comply with requirements in Section 260529 "Hangers and Supports for 
Electrical Systems" for hangers and supports. 

4. Comply with NECA NEIS 101 for installation of steel raceways. 
5. Comply with NECA NEIS 102 for installation of aluminum raceways. 
6. Comply with NECA NEIS 111 for installation of nonmetallic raceways. 
7. Install raceways square to the enclosure and terminate at enclosures 

without hubs with locknuts on both sides of enclosure wall. Install locknuts 
hand tight, plus one-quarter turn more. 

8. Terminate threaded conduits into threaded hubs or with locknuts on inside 
and outside of boxes or cabinets. Install bushings on conduits up to 1-
1/4 inch (35 mm) trade size and insulated throat metal bushings on 1-
1/2 inch (41 mm) trade size and larger conduits terminated with 
locknuts. Install insulated throat metal grounding bushings on service 
conduits. 

9. Raceway Terminations at Locations Subject to Moisture or Vibration: 
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a. Provide insulating bushings to protect conductors, including 
conductors smaller than No. 4 AWG. Install insulated throat metal 
grounding bushings on service conduits. 

B. General Requirements for Installation of Raceways: 

1. Complete raceway installation before starting conductor installation. 
2. Provide stub-ups through floors with coupling threaded inside for plugs, set 

flush with finished floor. Plug coupling until conduit is extended above floor 
to final destination or a minimum of 2 ft. (0.6 m) above finished floor. 

3. Install no more than equivalent of three 90-degree bends in conduit 
run except for control wiring conduits, for which no more than equivalent of 
two 90-degree fewer bends are permitted. Support within 12 inch (300 mm) 
of changes in direction. 

4. Make bends in raceway using large-radius preformed ells except for parallel 
bends. Field bending must be in accordance with NFPA 70 minimum radii 
requirements. Provide only equipment specifically designed for material and 
size involved. 

5. Conceal conduit within finished walls, ceilings, and floors unless otherwise 
indicated. Install conduits parallel or perpendicular to building lines. 

6. Support conduit within 12 inch (300 mm) of enclosures to which attached. 
7. Install raceway sealing fittings at accessible locations in accordance with 

NFPA 70 and fill them with listed sealing compound. For concealed 
raceways, install fitting in flush steel box with blank cover plate having finish 
similar to that of adjacent plates or surfaces. Install raceway sealing fittings 
in accordance with NFPA 70. 

8. Install devices to seal raceway interiors at accessible locations. Locate 
seals so no fittings or boxes are between the seal and the following changes 
of environments. Seal interior of raceways at the following points: 

a. Where conduits pass from warm to cold locations, such as boundaries 
of refrigerated spaces. 

b. Where an underground service raceway enters a building or structure. 
c. Conduit extending from interior to exterior of building. 
d. Conduit extending into pressurized duct and equipment. 
e. Conduit extending into pressurized zones that are automatically 

controlled to maintain different pressure set points. 
f. Where otherwise required by NFPA 70. 

9. Do not install raceways or electrical items on "explosion-relief" walls or 
rotating equipment. 

10. Do not install conduits within 2 inch (50 mm) of the bottom side of a metal 
deck roof. 

11. Keep raceways at least 6 inch (150 mm) away from parallel runs of flues 
and steam or hot-water pipes. Install horizontal raceway runs above water 
and steam piping. 
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12. Cut conduit perpendicular to the length. For conduits 2 inch (53 mm) trade 
size and larger, use roll cutter or a guide to make cut straight and 
perpendicular to the length. Ream inside of conduit to remove burrs. 

13. Install pull wires in empty raceways. Provide polypropylene or monofilament 
plastic line with not less than 200 lb (90 kg) tensile strength. Leave at least 
12 inch (300 mm) of slack at both ends of pull wire. Cap underground 
raceways designated as spare above grade alongside raceways in use. 

C. Requirements for Installation of Specific Raceway Types: 

1. Types FMC, LFMC: 

a. Comply with NEMA RV 3. Provide a maximum of 72 inch (1830 mm) 
of flexible conduit for [recessed and semirecessed 
luminaires, ]equipment subject to vibration, noise transmission, or 
movement; and for transformers and motors. 

D. Stub-ups to Above Recessed Ceilings: 

1. Provide EMT for raceways. 
2. Provide a conduit bushing or insulated fitting to terminate stub-ups not 

terminated in hubs or in an enclosure. 

E. Raceway Fittings: Install fittings in accordance with NEMA FB 2.10 guidelines. 
1. EMT: Provide Compression type for Conduit sizes 2-1/2” and smaller, 

set-screw or compression type for conduit sizes larger than 2-1/2”. 
Comply with NEMA FB 2.10. 

2. Flexible Conduit: Provide only fittings listed for use with flexible conduit type. 
Comply with NEMA FB 2.20. 

F. Expansion-Joint Fittings: 

1. Install in runs of aboveground PVC that are located where environmental 
temperature change may exceed 30 deg F (17 deg C) and that have 
straight-run length that exceeds 25 ft. (7.6 m). Install in runs of aboveground 
ERMC and EMT conduit that are located where environmental temperature 
change may exceed 100 deg F (55 deg C) and that have straight-run length 
that exceeds 100 ft. (30 m). 

2. Install type and quantity of fittings that accommodate temperature change 
listed for the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F 
(70 deg C) temperature change. 

b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F (86 deg C) 
temperature change. 

c. Indoor Spaces Connected with Outdoors without Physical Separation:  
125 deg F (70 deg C) temperature change. 

d. Attics:  135 deg F (75 deg C) temperature change. 
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3. Install fitting(s) that provide expansion and contraction for at least 
0.00041 inch per foot of length of straight run per deg F (0.06 mm per meter 
of length of straight run per deg C) of temperature change for PVC conduits. 
Install fitting(s) that provide expansion and contraction for at least 
0.000078 inch per foot of length of straight run per deg F (0.0115 mm per 
meter of length of straight run per deg C) of temperature change for metal 
conduits. 

4. Install expansion fittings at locations where conduits cross building or 
structure expansion joints. 

5. Install expansion-joint fitting with position, mounting, and piston setting 
selected in accordance with manufacturer's written instructions for 
conditions at specific location at time of installation. Install conduit supports 
to allow for expansion movement. 

G. Raceways Penetrating Rooms or Walls with Acoustical Requirements: 

1. Seal raceway openings on both sides of rooms or walls with acoustically 
rated putty or firestopping. 

3.4 INSTALLATION OF SURFACE RACEWAYS 

A. Install surface raceways only where indicated on Drawings. 

B. Install surface raceway with a minimum 2 inch (50 mm) radius control at bend 
points. 

C. Secure surface raceway with screws or other anchor-type devices at intervals not 
exceeding 48 inch (1200) mm) and with no less than two supports per straight 
raceway section. Support surface raceway in accordance with manufacturer's 
written instructions. Tape and glue are unacceptable support methods. 

3.5 INSTALLATION OF BOXES AND ENCLOSURES 

A. Provide boxes in wiring and raceway systems wherever required for pulling of 
wires, making connections, and mounting of devices or fixtures. 

B. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are 
not individually indicated, give priority to ADA requirements.  

C. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of 
masonry block, and install box flush with surface of wall. Prepare block surfaces 
to provide a flat surface for a raintight connection between box and cover plate 
or supported equipment and box, whether installed indoors or outdoors. 
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D. Horizontally separate boxes mounted on opposite sides of walls so they are not 
in the same vertical channel. 

E. Locate boxes so that cover or plate will not span different building finishes. 

F. Support boxes in recessed ceilings independent of ceiling tiles and ceiling grid. 

G. Support boxes of three gangs or more from more than one side by spanning two 
framing members or mounting on brackets specifically designed for purpose. 

H. Fasten junction and pull boxes to, or support from, building structure. Do not 
support boxes by conduits. 

I. Do not install aluminum boxes, enclosures, or fittings in contact with concrete or 
earth. 

J. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. 
Remove coatings in the locknut area prior to assembling conduit to enclosure to 
ensure a continuous ground path. 

K. Boxes and Enclosures in Areas or Walls with Acoustical Requirements: 

1. Seal openings and knockouts in back and sides of boxes and enclosures 
with acoustically rated putty. 

2. Provide gaskets for wallplates and covers. 

END OF SECTION 26 05 33 
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SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Labels. 
2. Utility Service Markers 
3. Ceiling Identification Discs 

PART 2 - PRODUCTS 

2.1 COLOR AND LEGEND REQUIREMENTS 

A. Equipment Identification Labels: 

1. Black letters on a white field. 

2.2 LABELS 

A. Self-Adhesive Labels:  thermal, transfer-printed, 3-mil- (0.08-mm-) thick, 
multicolor, weather- and UV-resistant, pressure-sensitive adhesive labels, 
configured for intended use and location. 
1. Minimum Nominal Size: 

a. 3-1/2 by 5 inches (76 by 127 mm) for equipment. 
b. As required by authorities having jurisdiction. 

2.3 UTILITY SERVICE MARKERS: 

A. Markers shall consist of bronze plates, ground and polished, and marked to 
identify the service.  Markers shall also be stamped with arrows indicating the 
direction the service extends.  A typical marker detail is shown on the Drawings. 
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B. Markers locating services at the building shall be installed in masonry or concrete 
walls 2' above grade.  Markers locating services elsewhere on the site shall be 
installed in concrete walks or curbs, or in 6" x 6" steel reinforced concrete posts 
as detailed. 

2.4 MARKERS FOR IDENTIFYING EQUIPMENT ABOVE CEILINGS: 

A. Provide manufacturer's standard laminated plastic, color-coded equipment 
markers for identifying type and location of electrical equipment above 
suspended ceilings.  Provide markers with pressure adhesive and engraved as 
scheduled in this section. Markers shall be narrow enough to fit on exposed 
ceiling grid and long enough to accommodate specified engraving.  Install on 
ceiling grid closest to equipment above ceiling. 

B. Underground-Line Warning Tape: 
1. Tape: 

a. Recommended by manufacturer for the method of installation and 
suitable to identify and locate underground electrical and 
communications utility lines. 

b. Printing on tape shall be permanent and shall not be damaged by 
burial operations. 

c. Tape material and ink shall be chemically inert and not subject to 
degradation when exposed to acids, alkalis, and other destructive 
substances commonly found in soils. 

2. Color and Printing: 

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, 
and ANSI Z535.5. 

b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH 
VOLTAGE". 

c. Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV 
CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE". 

2.5 SIGNS 

A. Laminated Acrylic or Melamine Plastic Signs: 
1. Engraved legend. 
2. Thickness: 

a. For signs up to 20 sq. in. (129 sq. cm), minimum 1/16 inch (1.6 mm) 
thick. 

b. For signs larger than 20 sq. in. (129 sq. cm), 1/8 inch (3.2 mm) thick. 
c. Engraved legend with black letters on white face. 
d. Self-adhesive. 
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e. Framed with mitered acrylic molding and arranged for attachment at 
applicable equipment. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Self-Adhesive Identification Products: Before applying electrical identification 
products, clean substrates of substances that could impair bond, using materials 
and methods recommended by manufacturer of identification product. 

3.2 INSTALLATION 

A. Verify and coordinate identification names, abbreviations, colors, and other 
features with requirements in other Sections requiring identification applications, 
Drawings, Shop Drawings, manufacturer's wiring diagrams, and operation and 
maintenance manual. Use consistent designations throughout Project. 

B. Install identifying devices before installing acoustical ceilings and similar 
concealment. 

C. Verify identity of each item before installing identification products. 

D. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, 
and operation and maintenance manual. 

E. Apply identification devices to surfaces that require finish after completing finish 
work. 

F. Elevated Components: Increase sizes of labels, signs, and letters to those 
appropriate for viewing from the floor. 

G. Self-Adhesive Labels: 

1. On each item, install unique designation label that is consistent with wiring 
diagrams, schedules, and operation and maintenance manual. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-
mm-) high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text 
are required, use labels 2 inches (50 mm) high. 

H. Underground Line Warning Tape: 

1. During backfilling of trenches, install continuous underground-line warning 
tape directly above cable or raceway at 6 to 8 inches (150 to 200 mm) below 
finished grade. Use multiple tapes where width of multiple lines installed in 
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a common trench or concrete envelope exceeds 16 inches (400 mm) 
overall. 

2. Install underground-line warning tape for direct-buried cables and cables in 
raceways. 

I. Laminated Acrylic or Melamine Plastic Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-
mm-) high letters on 1-1/2-inch- (38-mm-) high sign; where two lines of text 
are required, use labels 2 inches (50 mm) high. 

3.3 ELECTRICAL EQUIPMENT IDENTIFICATION ABOVE CEILING: 

A. Attach Seton-Ply Discs to ceiling grid under equipment or to access doors in non-
accessible ceilings as follows: 

               Background  Lettering 
 Equipment     Engraved  Color   Color      

1.  Lighting Control Device  LCD  Green   White 
2.  Emergency Transfer Relay  ETR  Green   White 
3.  Disconnect      DSC  Purple   White 
4.  Power Supply     PS   Purple   White 
5.  Duct Smoke Detector   DSD  Orange   White 
6.  Data Port      DP   Grey   White 
7.  4” Comm Conduit End   CMC  Grey   White 

 

B. Disconnect Switches serving equipment above ceiling (such as HVAC equipment 
that is already tagged) do not require identification discs. 

3.4 IDENTIFICATION SCHEDULE 

A. Install identification materials and devices at locations for most convenient 
viewing without interference with operation and maintenance of equipment. Install 
access doors or panels to provide view of identifying devices. 

B. Locations of Underground Lines: Underground-line warning tape for power, 
lighting, communication, and control wiring and optical-fiber cable. 

C. Equipment Identification Labels: 

1. Indoor Equipment:  Self-adhesive label Laminated acrylic or melamine 
plastic sign. 
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2. Outdoor Equipment:  Laminated acrylic or melamine sign. 
3. Equipment to Be Labeled: 

a. Panelboards: Typewritten directory of circuits in the location provided 
by panelboard manufacturer. Panelboard identification shall be in the 
form of a self-adhesive, engraved, laminated acrylic or melamine 
label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Enclosed switches. 
e. Enclosed circuit breakers. 
f. Enclosed controllers. 
g. Variable-speed controllers. 
h. Push-button stations. 
i. Contactors. 
j. Remote-controlled switches, dimmer modules, and control devices. 

3.5 PROJECT SPECIFIC REQUIREMENTS 

A. All wiring device covers shall be labeled to indicated panel and circuit number.  
Labels shall be machine printed, self-adhesive labels, typed and laminated.  The 
inside of the box shall be labeled with permanent marker. 

B. Label all circuits entering each lighting control relay with a permanent marker on 
the door of the relay cabinet/enclosure. 

 

END OF SECTION 26 05 53 
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SECTION 26 09 23 - LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Electronic time switches. 
2. Outdoor photoelectric switches, solid state, flexible mounting. 
3. Switchbox-mounted occupancy sensors. 
4. Lighting contactors. 

PART 2 - PRODUCTS 

2.1 ELECTRONIC TIME SWITCHES 

A. Electronic Time Switches: Solid state, programmable, with alphanumeric display; 
complying with UL 917. 

1. Listed and labeled as defined in NFPA 70 and marked for intended location 
and application. 

2. Contact Rating:  30-A inductive or resistive, 240-V ac. 
3. Programs: 

a. Eight on-off set points on a 24-hour schedule and an annual holiday 
schedule that overrides the weekly operation on holidays. 

b. Two on-off set points on a 24-hour schedule, allowing different set 
points for each day of the week and an annual holiday schedule that 
overrides the weekly operation on holidays. 

c. Eight channels; each channel is individually programmable with eight 
on-off set points on a 24-hour schedule. 

4. Circuitry: Allow connection of a photoelectric relay as substitute for on-off 
function of a program on selected channels. 

5. Astronomic Time:  All channels. 
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6. Battery Backup: Not less than seven days reserve, to maintain schedules 
and time clock. 

2.2 SWITCHBOX-MOUNTED OCCUPANCY SENSORS 

A. General Requirements for Sensors: Automatic-wall-switch occupancy sensor 
with manual on-off switch, suitable for mounting in a single gang switchbox. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, 
and marked for intended location and application. 

2. Occupancy Sensor Operation: Unless otherwise indicated, turn lights on 
when coverage area is occupied, and turn lights off when unoccupied; with 
a time delay for turning lights off, adjustable over a minimum range of 1 to 
15 minutes. 

3. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F (0 to 
49 deg C). 

4. Switch Rating: Not less than 800-VA LED load at 120 V, 1200-VA LED load 
at 277 V, and 800-W incandescent. 

B. Wall-Switch Sensor Tag: 

1. Standard Range: 180-degree field of view, field adjustable from 180 to 40 
degrees; with a minimum coverage area of 900 sq. ft. (84 sq. m). 

2. Sensing Technology:  Dual technology - PIR and ultrasonic. 
3. Switch Type:  SP. 
4. Capable of controlling load in three-way application. 
5. Voltage:  Match the circuit voltage. 
6. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes. 
7. Color: Match wiring devices. 
8. Faceplate:  Match wiring devices. 

2.3 LIGHTING CONTACTORS 

A. Description: Electrically operated and mechanically held, combination-type 
lighting contactors with nonfused disconnect, complying with NEMA ICS 2 and 
UL 508. 

1. Current Rating for Switching: Listing or rating consistent with type of load 
served, including tungsten filament, inductive, and high-inrush ballast 
(ballast with 15 percent or less THD of normal load current). 

2. Fault Current Withstand Rating: Equal to or exceeding the available fault 
current at the point of installation. 

3. Enclosure: Comply with NEMA 250. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine lighting control devices before installation. Reject lighting control 
devices that are wet, moisture damaged, or mold damaged. 

B. Examine walls and ceilings for suitable conditions where lighting control devices 
will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION OF SENSORS 

A. Comply with NECA 1. 

B. Coordinate layout and installation of ceiling-mounted devices with other 
construction that penetrates ceilings or is supported by them, including light 
fixtures, HVAC equipment, smoke detectors, fire-suppression systems, and 
partition assemblies. 

C. Install and aim sensors in locations to achieve not less than 90 percent coverage 
of areas indicated. Do not exceed coverage limits specified in manufacturer's 
written instructions. 

3.3 INSTALLATION OF CONTACTORS 

A. Comply with NECA 1. 

B. Mount electrically held lighting contactors with elastomeric isolator pads to 
eliminate structure-borne vibration unless contactors are installed in an enclosure 
with factory-installed vibration isolators. 

3.4 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain lighting 
control devices. 

END OF SECTION 26 09 23 
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SECTION 26 24 16 - PANELBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Distribution panelboards. 
2. Lighting and appliance branch-circuit panelboards. 
3. Load centers. 
4. Electronic-grade panelboards. 

1.3 DEFINITIONS 

A. ATS: Acceptance testing specification. 

B. GFCI: Ground-fault circuit interrupter. 

C. GFEP: Ground-fault equipment protection. 

D. HID: High-intensity discharge. 

E. MCCB: Molded-case circuit breaker. 

F. SPD: Surge protective device. 

G. VPR: Voltage protection rating. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Remove loose packing and flammable materials from inside panelboards; install 
temporary electric heating (250 W per panelboard) to prevent condensation. 

1.5 FIELD CONDITIONS 

A. Environmental Limitations: 
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1. Do not deliver or install panelboards until spaces are enclosed and 
weathertight, wet work in spaces is complete and dry, work above 
panelboards is complete, and temporary HVAC system is operating and 
maintaining ambient temperature and humidity conditions at occupancy 
levels during the remainder of the construction period. 

PART 2 - PRODUCTS 

2.1 PANELBOARDS AND LOAD CENTERS COMMON REQUIREMENTS 

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic 
forces defined in Section 260548.16 "Seismic Controls for Electrical Systems." 

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions 
for panelboards including clearances between panelboards and adjacent 
surfaces and other items. Comply with indicated maximum dimensions. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

D. Comply with NEMA PB 1. 

E. Comply with NFPA 70. 

F. Enclosures:  Flush and Surface-mounted, dead-front cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations: NEMA 250, Type 1. 
b. Outdoor Locations: NEMA 250, Type 3R. 

2. Height: 84 inches (2.13 m) maximum. 
3. Hinged Front Cover: Entire front trim hinged to box and with standard door 

within hinged trim cover. Trims shall cover all live parts and shall have no 
exposed hardware. 

4. Finishes: 

a. Panels and Trim:  Steel, factory finished immediately after cleaning 
and pretreating with manufacturer's standard two-coat, baked-on 
finish consisting of prime coat and thermosetting topcoat. 

b. Back Boxes:  Galvanized steel. 

G. Incoming Mains: 
1. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible 

to main breaker. 



New Bus Garage - Washington County Schools  C-S 1924 
 

PANELBOARDS 26 24 16 - 3 

H. Phase, Neutral, and Ground Buses: 

1. Material:  Hard-drawn copper, 98 percent conductivity. 

a. Plating shall run entire length of bus. 
b. Bus shall be fully rated the entire length. 

2. Interiors shall be factory assembled into a unit. Replacing switching and 
protective devices shall not disturb adjacent units or require removing the 
main bus connectors. 

3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment 
grounding conductors; bonded to box. 

4. Full-Sized Neutral: Equipped with full-capacity bonding strap for service 
entrance applications. Mount electrically isolated from enclosure. Do not 
mount neutral bus in gutter. 

I. Conductor Connectors: Suitable for use with conductor material and sizes. 

1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Terminations shall allow use of 75 deg C rated conductors without derating. 
3. Size: Lugs suitable for indicated conductor sizes, with additional gutter 

space, if required, for larger conductors. 
4. Main and Neutral Lugs:  Mechanical type, with a lug on the neutral bar for 

each pole in the panelboard. 
5. Ground Lugs and Bus-Configured Terminators:  Mechanical type, with a lug 

on the bar for each pole in the panelboard. 

J. NRTL Label: Panelboards or load centers shall be labeled by an NRTL 
acceptable to authority having jurisdiction for use as service equipment with one 
or more main service disconnecting and overcurrent protective devices. 
Panelboards or load centers shall have meter enclosures, wiring, connections, 
and other provisions for utility metering. Coordinate with utility company for exact 
requirements. 

K. Future Devices: Panelboards or load centers shall have mounting brackets, bus 
connections, filler plates, and necessary appurtenances required for future 
installation of devices. 

1. Percentage of Future Space Capacity:  20 percent. 

L. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical 
short-circuit current available at terminals. Assembly listed by an NRTL for 100 
percent interrupting capacity. 

1. Panelboards and overcurrent protective devices rated 240 V or less shall 
have short-circuit ratings as shown on Drawings, but not less than 10,000 A 
rms symmetrical. 
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2. Panelboards and overcurrent protective devices rated above 240 V and 
less than 600 V shall have short-circuit ratings as shown on Drawings, but 
not less than 14,000 A rms symmetrical. 

2.2 POWER PANELBOARDS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Eaton. 
2. Siemens Industry, Inc., Energy Management Division. 
3. Square D; Schneider Electric USA. 
4. ABB 

B. Panelboards: NEMA PB 1, distribution type. 

C. Doors: Secured with vault-type latch with tumbler lock; keyed alike. 

1. For doors more than 36 inches (914 mm) high, provide two latches, keyed 
alike. 

D. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A 
and Smaller:  Bolt-on circuit breakers. 

E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger 
Than 125 A:  Bolt-on circuit breakers. 

2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Eaton. 
2. Siemens Industry, Inc., Energy Management Division. 
3. Square D; Schneider Electric USA. 
4. ABB. 

B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type. 

C. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable 
without disturbing adjacent units. 

D. Doors: Door-in-door construction with concealed hinges; secured with multipoint 
latch with tumbler lock; keyed alike. Outer door shall permit full access to the 
panel interior. Inner door shall permit access to breaker operating handles and 
labeling, but current carrying terminals and bus shall remain concealed. 
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2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. MCCB: Comply with UL 489, with interrupting capacity to meet available fault 
currents. 

1. Thermal-Magnetic Circuit Breakers: 

a. Inverse time-current element for low-level overloads. 
b. Instantaneous magnetic trip element for short circuits. 
c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A 

and larger. 
2. GFCI Circuit Breakers: Single- and double-pole configurations with Class A 

ground-fault protection (6-mA trip). 
3. MCCB Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Breaker handle indicates tripped status. 
c. UL listed for reverse connection without restrictive line or load ratings. 
d. Lugs:  Mechanical style, suitable for number, size, trip ratings, and 

conductor materials. 
e. Application Listing: Appropriate for application; Type SWD for 

switching fluorescent lighting loads; Type HID for feeding fluorescent 
and HID lighting circuits. 

2.5 IDENTIFICATION 

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, 
number of phases, and number of poles shall be located on the interior of the 
panelboard door. 

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification 
standards, and AIC rating. 

C. Circuit Directory: Computer-generated circuit directory mounted inside 
panelboard door with transparent plastic protective cover. 

1. Circuit directory shall identify specific purpose with detail sufficient to 
distinguish it from all other circuits. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify actual conditions with field measurements prior to ordering panelboards to 
verify that equipment fits in allocated space in, and comply with, minimum 
required clearances specified in NFPA 70. 

B. Receive, inspect, handle, and store panelboards according to [NECA 407] 
[NEMA PB 1.1]. 

C. Examine panelboards before installation. Reject panelboards that are damaged, 
rusted, or have been subjected to water saturation. 

D. Examine elements and surfaces to receive panelboards for compliance with 
installation tolerances and other conditions affecting performance of the Work. 

E. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. Coordinate layout and installation of panelboards and components with other 
construction that penetrates walls or is supported by them, including electrical 
and other types of equipment, raceways, piping, encumbrances to workspace 
clearance requirements, and adjacent surfaces. Maintain required workspace 
clearances and required clearances for equipment access doors and panels. 

B. Comply with NECA 1. 

C. Equipment Mounting: 
1. Attach panelboard to the vertical finished or structural surface behind the 

panelboard. 

D. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and 
brackets and temporary blocking of moving parts from panelboards. 

E. Mount panelboard cabinet plumb and rigid without distortion of box. 

F. Mount recessed panelboards with fronts uniformly flush with wall finish and 
mating with back box. 

G. Mount surface-mounted panelboards to steel slotted supports 5/8 inch (16 mm) 
in depth. Orient steel slotted supports vertically. 

H. Install overcurrent protective devices and controllers not already factory installed. 
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1. Set field-adjustable, circuit-breaker trip ranges. 
2. Tighten bolted connections and circuit breaker connections using calibrated 

torque wrench or torque screwdriver per manufacturer's written instructions. 

I. Make grounding connections and bond neutral for services and separately 
derived systems to ground. Make connections to grounding electrodes, separate 
grounds for isolated ground bars, and connections to separate ground bars. 

J. Install filler plates in unused spaces. 

K. Stub four 1-inch (25 mm) empty conduits from panelboard into accessible ceiling 
space or space designated to be ceiling space in the future. Stub four 1-inch (25 
mm) empty conduits into raised floor space or below slab not on grade. 

3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; install 
warning signs complying with requirements in Section 260553 "Identification for 
Electrical Systems." 

B. Create a directory to indicate installed circuit loads; incorporate Owner's final 
room designations. Obtain approval before installing. Handwritten directories are 
not acceptable. Install directory inside panelboard door. 

C. Panelboard Nameplates: Label each panelboard with a nameplate complying 
with requirements for identification specified in Section 260553 "Identification for 
Electrical Systems." 

3.4 PROTECTION 

A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to 
maintain temperature according to manufacturer's written instructions. 

END OF SECTION 26 24 16 
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SECTION 26 27 26 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Standard-grade receptacles, 125 V, 20 A. 
2. USB receptacles. 
3. GFCI receptacles, 125 V, 20 A. 
4. Pendant cord-connector devices. 
5. Cord and plug sets. 
6. Toggle switches, 120/277 V, 20 A. 
7. Wall plates. 

1.3 DEFINITIONS 

A. AFCI: Arc-fault circuit interrupter. 

B. BAS: Building automation system. 

C. EMI: Electromagnetic interference. 

D. GFCI: Ground-fault circuit interrupter. 

E. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 

F. RFI: Radio-frequency interference. 

G. SPD: Surge protective device. 
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PART 2 - PRODUCTS 

2.1 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
use. 

B. Comply with NFPA 70. 

C. RoHS compliant. 

D. Comply with NEMA WD 1. 

E. Devices that are manufactured for use with modular plug-in connectors may be 
substituted under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding 
building wire. 

2. Devices shall comply with requirements in this Section. 

F. Devices for Owner-Furnished Equipment: 

1. Receptacles: Match plug configurations. 
2. Cord and Plug Sets: Match equipment requirements. 

G. Device Color: 

1. Wiring Devices Connected to Normal Power System:  Gray unless 
otherwise indicated or required by NFPA 70 or device listing. 

H. Wall Plates:  Stainless steel. 

I. Source Limitations: Obtain each type of wiring device and associated wall plate 
from single source from single manufacturer. 

J. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Arrow Hart, Wiring Devices; Eaton, Electrical Sector. 
b. Leviton Manufacturing Co., Inc. 
c. Pass & Seymour; Legrand North America, LLC. 
d. Wiring Device-Kellems; Hubbell Incorporated, Commercial and 

Industrial. 
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2.2 STANDARD-GRADE RECEPTACLES, 125 V, 20 A 

A. Duplex Receptacles, 125 V, 20 A: 

1. Description: Two pole, three wire, and self-grounding. 
2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Standards: Comply with UL 498 and FS W-C-596. 

B. Tamper-Resistant Duplex Receptacles, 125 V, 20 A: 
1. Description: Two pole, three wire, and self-grounding. Integral shutters that 

operate only when a plug is inserted in the receptacle. 
2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Standards: Comply with UL 498 and FS W-C-596. 
4. Marking: Listed and labeled as complying with NFPA 70, "Tamper-

Resistant Receptacles" Article. 

C. Weather-Resistant Duplex Receptacle, 125 V, 20 A: 
1. Description: Two pole, three wire, and self-grounding. Integral shutters that 

operate only when a plug is inserted in the receptacle. Square face. 
2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Standards: Comply with UL 498. 
4. Marking: Listed and labeled as complying with NFPA 70, "Receptacles in 

Damp or Wet Locations" Article. 

D. Tamper- and Weather-Resistant Duplex Receptacles, 125 V, 20 A: 
1. Description: Two pole, three wire, and self-grounding. Integral shutters that 

operate only when a plug is inserted in the receptacle. Square face. 
2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Standards: Comply with UL 498. 
4. Marking: Listed and labeled as complying with NFPA 70, "Tamper-

Resistant Receptacles" and "Receptacles in Damp or Wet Locations" 
articles. 

2.3 USB RECEPTACLES 

A. USB Charging Receptacles: 
1. Description: Single-piece, rivetless, nickel-plated, all-brass grounding 

system. Nickel-plated, brass mounting strap. 
2. USB Receptacles:  Dual, USB Type A, 5 V dc, and 2.1 A per receptacle 

(minimum). 
3. Standards: Comply with UL 1310 and USB 3.0 devices. 

B. Tamper-Resistant Duplex and USB Charging Receptacles: 
1. Description: Single-piece, rivetless, nickel-plated, all-brass grounding 

system. Nickel-plated, brass mounting strap. Integral shutters that operate 
only when a plug is inserted in the line voltage receptacle. 
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2. Line Voltage Receptacles: Two pole, three wire, and self-grounding; 
NEMA WD 6, Configuration 5-20R. 

3. USB Receptacles: Dual USB Type A, 5 V dc, and 2.1 A per receptacle 
(minimum). 

4. Standards: Comply with UL 498, UL 1310, USB 3.0 devices, and FS W-C-
596. 

5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-
Resistant Receptacles" Article. 

2.4 GFCI RECEPTACLES, 125 V, 20 A 

A. Duplex GFCI Receptacles, 125 V, 20 A: 
1. Description: Integral GFCI with "Test" and "Reset" buttons and LED 

indicator light. Two pole, three wire, and self-grounding. 
2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Type:  Feed through. 
4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596. 

B. Tamper-Resistant Duplex GFCI Receptacles, 125 V, 20 A: 
1. Description: Integral GFCI with "Test" and "Reset" buttons and LED 

indicator light. Two pole, three wire, and self-grounding. Integral shutters 
that operate only when a plug is inserted in the receptacle. 

2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Type:  Feed through. 
4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596. 
5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-

Resistant Receptacles" Article. 

C. Tamper- and Weather-Resistant, GFCI Duplex Receptacles, 125 V, 20 A: 
1. Description: Integral GFCI with "Test" and "Reset" buttons and LED 

indicator light. Two pole, three wire, and self-grounding. Integral shutters 
that operate only when a plug is inserted in the receptacle. Square face. 

2. Configuration: NEMA WD 6, Configuration 5-15R. 
3. Type:  Feed through. 
4. Standards: Comply with UL 498 and UL 943 Class A. 
5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-

Resistant Receptacles" and "Receptacles in Damp or Wet Locations" 
articles. 

2.5 CORD AND PLUG SETS 

A. Match voltage and current ratings and number of conductors to requirements of 
equipment being connected. 



New Bus Garage - Washington County Schools  C-S 1924 
 

WIRING DEVICES 26 27 26 - 5 

B. Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; 
with green-insulated grounding conductor and ampacity of at least 130 percent 
of the equipment rating. 

C. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle 
type for connection. 

2.6 TOGGLE SWITCHES, 120/277 V, 20 A 

A. Single-Pole Switches, 120/277 V, 20 A: 
1. Standards: Comply with UL 20 and FS W-S-896. 

B. Three-Way Switches, 120/277 V, 20 A: 
1. Comply with UL 20 and FS W-S-896. 

C. Four-Way Switches, 120/277 V, 20 A <Insert drawing designation>: 
1. Standards: Comply with UL 20 and FS W-S-896. 

2.7 OCCUPANCY SENSORS 

A. Wall Switch Sensor Light Switch, Dual Technology: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Arrow Hart, Wiring Devices; Eaton, Electrical Sector. 
b. Leviton Manufacturing Co., Inc. 
c. Pass & Seymour; Legrand North America, LLC. 
d. Sensor Switch. 

2. Description: Switchbox-mounted, combination lighting-control sensor and 
conventional switch lighting-control unit using dual (ultrasonic and passive 
infrared) technology. 

3. Standards: Comply with UL 20. 
4. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 

277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac. 
5. Adjustable time delay of 20 minutes. 
6. Able to be locked to Automatic-On mode. 
7. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc (21.5 to 2152 

lux). 
8. Connections: Provisions for connection to BAS. 
9. Connections: RJ-45 communications outlet. 
10. Connections: Integral wireless networking. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless 
otherwise indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes. Do not place wall finish materials 
over device boxes, and do not cut holes for boxes with routers that are 
guided by riding against outside of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, 
concrete, dust, paint, and other material that may contaminate the raceway 
system, conductors, and cables. 

3. Install device boxes in brick or block walls so that the cover plate does not 
cross a joint unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is 
complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or 
terminated on devices. 

2. Strip insulation evenly around the conductor using tools designed for the 
purpose. Avoid scoring or nicking of solid wire or cutting strands from 
stranded wire. 

3. The length of free conductors at outlets for devices shall comply with 
NFPA 70, Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign 

matter. 
c. Pigtailing existing conductors is permitted, provided the outlet box is 

large enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and 
that were installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time 
to connect conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, 
until the last possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 
inches (152 mm) in length. 
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5. When there is a choice, use side wiring with binding-head screw terminals. 
Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way 
around terminal screw. 

6. Use a torque screwdriver when a torque is recommended or required by 
manufacturer. 

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A 
circuits, splice No. 12 AWG pigtails for device connections. 

8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used 

to hold device-mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up, and on horizontally 
mounted receptacles to the right. 

2. Install hospital-grade receptacles in patient-care areas with the ground pin 
or neutral blade at the top. 

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes 
and remount outlet boxes when standard device plates do not fit flush or do not 
cover rough wall opening. 

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long 
dimension vertical and with grounding terminal of receptacles on top. Group 
adjacent switches under single, multigang wall plates. 

H. Adjust locations of floor service outlets and service poles to suit arrangement of 
partitions and furnishings. 

3.2 GFCI RECEPTACLES 

A. Install non-feed-through GFCI receptacles where protection of downstream 
receptacles is not required. 

B. Where GFCI receptacles are behind appliances, provide remote GFCI test reset 
switch accessible above the counter. 

3.3 IDENTIFICATION 

A. Comply with Section 260553 "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number. Use 
hot, stamped, or engraved machine printing with black-filled lettering on face of 
plate, and durable wire markers or tags inside outlet boxes. 
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END OF SECTION 26 27 26 
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SECTION 26 28 13 - FUSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Cartridge fuses rated 600 V ac and less for use in the following: 
a. Enclosed controllers. 
b. Enclosed switches. 

2. Spare-fuse cabinets. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Bussmann; Eaton, Electrical Sector. 
2. Littelfuse, Inc. 
3. Mersen USA. 

B. Source Limitations: Obtain fuses, for use within a specific product or circuit, from 
single source from single manufacturer. 

2.2 CARTRIDGE FUSES 

A. Characteristics: NEMA FU 1, current-limiting, nonrenewable cartridge fuses with 
voltage ratings consistent with circuit voltages. 

1. Type RK-1:  zero- to 600-A rating, 200 kAIC, time delay. 
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B. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. Comply with NEMA FU 1 for cartridge fuses. 

D. Comply with NFPA 70. 

E. Coordinate fuse ratings with utilization equipment nameplate limitations of 
maximum fuse size and with system short-circuit current levels. 

2.3 SPARE-FUSE CABINET 

A. Characteristics: Wall-mounted steel unit with full-length, recessed piano-hinged 
door and key-coded cam lock and pull. 

1. Size: Adequate for storage of spare fuses specified with 15 percent spare 
capacity minimum. 

2. Finish: Gray, baked enamel. 
3. Identification: "SPARE FUSES" in 1-1/2-inch- (38-mm-) high letters on 

exterior of door. 
4. Fuse Pullers: For each size of fuse, where applicable and available, from 

fuse manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fuses before installation. Reject fuses that are moisture damaged or 
physically damaged. 

B. Examine holders to receive fuses for compliance with installation tolerances and 
other conditions affecting performance, such as rejection features. 

C. Examine utilization equipment nameplates and installation instructions. Install 
fuses of sizes and with characteristics appropriate for each piece of equipment. 

D. Evaluate ambient temperatures to determine if fuse rating adjustment factors 
must be applied to fuse ratings. 

E. Proceed with installation only after unsatisfactory conditions have been 
corrected. 
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3.2 FUSE APPLICATIONS 

A. Cartridge Fuses: 
1. Motor Branch Circuits:  Class RK1, time delay. 
2. Other Branch Circuits:  Class RK1, time delay. 
3. Provide open-fuse indicator fuses or fuse covers with open fuse indication. 

3.3 INSTALLATION 

A. Install fuses in fusible devices. Arrange fuses so rating information is readable 
without removing fuse. 

B. Install spare-fuse cabinet(s) in location shown on the Drawings or as indicated in 
the field by Architect. 

3.4 IDENTIFICATION 

A. Install labels complying with requirements for identification specified in 
Section 260553 "Identification for Electrical Systems" and indicating fuse 
replacement information inside of door of each fused switch and adjacent to each 
fuse block, socket, and holder. 

END OF SECTION 26 28 13 
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SECTION 26 28 16 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and other Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fusible switches. 
2. Enclosures. 

1.3 DEFINITIONS 

A. NC: Normally closed. 

B. NO: Normally open. 

C. SPDT: Single pole, double throw. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but 
no fewer than three of each size and type. 

2. Fuse Pullers:  Two for each size and type. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent 
protective devices, components, and accessories, within same product category, 
from single manufacturer. 
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B. Product Selection for Restricted Space: Drawings indicate maximum dimensions 
for enclosed switches and circuit breakers, including clearances between 
enclosures, and adjacent surfaces and other items. Comply with indicated 
maximum dimensions. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by an NRTL, and marked for intended location and application. 

D. Comply with NFPA 70. 

2.2 FUSIBLE SWITCHES 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. ABB, Electrification Products Division. 
2. Eaton. 
3. Siemens Industry, Inc., Energy Management Division. 
4. Square D; Schneider Electric USA. 

B. Type HD, Heavy Duty:  

1. Single throw. 
2. Three pole. 
3. Lockable handle with capability to accept three padlocks, and interlocked 

with cover in closed position. 

C. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and 
aluminum ground conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses 
are specified. 

4. Hookstick Handle: Allows use of a hookstick to operate the handle. 
5. Lugs:  Mechanical type, suitable for number, size, and conductor material. 
6. Service-Rated Switches: Labeled for use as service equipment. 

2.3 NONFUSIBLE SWITCHES 

A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. ABB, Electrification Products Division. 
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2. Eaton. 
3. Siemens Industry, Inc., Energy Management Division. 
4. Square D; Schneider Electric USA. 

B. Type HD, Heavy Duty, Three Pole, Single Throw, UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position. 

C. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and 
aluminum ground conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses 
are specified. 

4. Hookstick Handle: Allows use of a hookstick to operate the handle. 
5. Lugs:  [Compression] type, suitable for number, size, and conductor 

material. 
6. Service-Rated Switches: Labeled for use as service equipment. 

2.4 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and 
UL 50, to comply with environmental conditions at installed location. 

B. Enclosure Finish: The enclosure shall be finished with gray baked enamel paint, 
electrodeposited on cleaned, phosphatized steel (NEMA 250 Type 1). 

C. Conduit Entry: NEMA 250 Types 4, 4X, and 12 enclosures shall contain no 
knockouts. NEMA 250 Types 7 and 9 enclosures shall be provided with threaded 
conduit openings in both endwalls. 

D. Operating Mechanism: The circuit-breaker operating handle shall be externally 
operable with the operating mechanism being an integral part of the box, not the 
cover. The cover interlock mechanism shall have an externally operated override. 
The override shall not permanently disable the interlock mechanism, which shall 
return to the locked position once the override is released. The tool used to 
override the cover interlock mechanism shall not be required to enter the 
enclosure in order to override the interlock. 

E. Enclosures designated as NEMA 250 Type 4, 4X stainless steel, 12, or 12K shall 
have a dual cover interlock mechanism to prevent unintentional opening of the 
enclosure cover when the circuit breaker is ON and to prevent turning the circuit 
breaker ON when the enclosure cover is open. 
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F. NEMA 250 Type 7/9 enclosures shall be furnished with a breather and drain kit 
to allow their use in outdoor and wet location applications. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine elements and surfaces to receive enclosed switches and circuit 
breakers for compliance with installation tolerances and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

1. Commencement of work shall indicate Installer's acceptance of the areas 
and conditions as satisfactory. 

3.2 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS 

A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed 
locations with the following environmental ratings. 

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1. 
2. Outdoor Locations: NEMA 250, Type 3R. 

3.3 INSTALLATION 

A. Coordinate layout and installation of switches, circuit breakers, and components 
with equipment served and adjacent surfaces. Maintain required workspace 
clearances and required clearances for equipment access doors and panels. 

B. Install individual wall-mounted switches and circuit breakers with tops at uniform 
height unless otherwise indicated. 

C. Comply with mounting and anchoring requirements specified in 
Section 260548.16 "Seismic Controls for Electrical Systems." 

D. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and 
brackets and temporary blocking of moving parts from enclosures and 
components. 

E. Install fuses in fusible devices. 

F. Comply with NFPA 70 and NECA 1. 
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3.4 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate 
as recommended by manufacturer. 

END OF SECTION 26 28 16 
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SECTION 26 51 19 - LED INTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Materials. 
2. Luminaire support. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. LED: Light-emitting diode. 

F. Lumen: Measured output of lamp and luminaire, or both. 

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: 

1. Luminaire manufacturer's laboratory that is accredited under the NVLAP for 
Energy Efficient Lighting Products. 

B. Provide luminaires from a single manufacturer for each luminaire type. 

C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to 
ensure color consistency among luminaires. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary 
protective covering before shipping. 

1.6 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of 
luminaires that fail in materials or workmanship within specified warranty period. 

B. Warranty Period:  Five year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 LUMINAIRE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. 
Locate labels where they will be readily visible to service personnel, but not seen 
from normal viewing angles when lamps are in place. 

1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter, shape, size, wattage, and coating. 
c. CCT and CRI. 

C. Recessed luminaires shall comply with NEMA LE 4. 

D. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled 
for indicated class and division of hazard by an NRTL. 

2.2 ATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 
2. Sheet metal components shall be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 

B. Steel: 
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1. ASTM A36/A36M for carbon structural steel. 
2. ASTM A568/A568M for sheet steel. 

C. Stainless Steel: 

1. Manufacturer's standard grade. 
2. Manufacturer's standard type, ASTM A240/240M. 

D. Galvanized Steel: ASTM A653/A653M. 

E. Aluminum: ASTM B209. 

2.3 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece. Variations in finishes 
of adjoining components are acceptable if they are within the range of approved 
Samples and if they can be and are assembled or installed to minimize contrast. 

2.4 LUMINAIRE SUPPORT 

A. Recessed lighting fixtures installed in a grid type ceiling are to be supported 
independently from the grid. Support the fixture from the structure above with 12 
gauge wire – one on each corner of the fixture.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance 
with requirements for installation tolerances and other conditions affecting 
performance of the Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and 
electrical connections before luminaire installation. 

C. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 TEMPORARY LIGHTING 

A. If approved by the Architect, use selected permanent luminaires for temporary 
lighting. When construction is sufficiently complete, clean luminaires used for 
temporary lighting and install new lamps. 
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3.3 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless 
otherwise indicated. 

C. Install lamps in each luminaire. 

D. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Provide support for luminaire without causing deflection of ceiling or wall. 
4. Luminaire-mounting devices shall be capable of supporting a horizontal 

force of 100 percent of luminaire weight and a vertical force of 400 percent 
of luminaire weight. 

E. Flush-Mounted Luminaires: 

1. Secured to outlet box. 
2. Attached to ceiling structural members at four points equally spaced around 

circumference of luminaire. 
3. Trim ring flush with finished surface. 

F. Wall-Mounted Luminaires:  

1. Attached to structural members in walls. 
2. Do not attach luminaires directly to gypsum board. 

G. Ceiling-Grid-Mounted Luminaires: 

1. Secure to any required outlet box. 
2. Secure luminaire to the luminaire opening using approved fasteners in a 

minimum of four locations, spaced near corners of luminaire. 
3. Use approved devices and support components to connect luminaire to 

ceiling grid and building structure in a minimum of four locations, spaced 
near corners of luminaire. 

END OF SECTION 26 51 19 
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SECTION 26 56 19 - EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Exterior solid-state luminaires that are designed for and exclusively use 
LED lamp technology. 

2. Luminaire supports. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color rendering index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. Lumen: Measured output of lamp and luminaire, or both. 

F. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire 
manufacturers' laboratory that is accredited under the NVLAP for Energy Efficient 
Lighting Products. 

B. Provide luminaires from a single manufacturer for each luminaire type. 

C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to 
ensure color consistency among luminaires. 
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D. Installer Qualifications: An authorized representative who is trained and approved 
by manufacturer. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary 
protective covering prior to shipping. 

1.6 FIELD CONDITIONS 

A. Verify existing and proposed utility structures prior to the start of work associated 
with luminaire installation. 

B. Mark locations of exterior luminaires for approval by Architect prior to the start of 
luminaire installation. 

1.7 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of 
luminaires that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including luminaire support components. 
b. Faulty operation of luminaires and accessories. 
c. Deterioration of metals, metal finishes, and other materials beyond 

normal weathering. 

2. Warranty Period:  2 year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 LUMINAIRE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. NRTL Compliance: Luminaires shall be listed and labeled for indicated class and 
division of hazard by an NRTL. 

C. UL Compliance: Comply with UL 1598 and listed for wet location. 

D. CRI of minimum 65 70.  
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E. L70 lamp life of 50,000 hours. 

F. Lamps dimmable from 100 percent to 0 percent of maximum light output. 

G. Internal driver. 

H. In-line Fusing. 

I. Source Limitations: Obtain luminaires from single source from a single 
manufacturer. 

J. Source Limitations: For luminaires, obtain each color, grade, finish, type, and 
variety of luminaire from single source with resources to provide products of 
consistent quality in appearance and physical properties. 

a. powder-coat] [painted] finish. 

2.2 MATERIALS 

A. Metal Parts: Free of burrs and sharp corners and edges. 

B. Doors, Frames, and Other Internal Access: Smooth operating, free of light 
leakage under operating conditions, and designed to permit relamping without 
use of tools. Designed to prevent doors, frames, lenses, diffusers, and other 
components from falling accidentally during relamping and when secured in 
operating position. Doors shall be removable for cleaning or replacing lenses. 

2.3 FINISHES 

A. Variations in Finishes: Noticeable variations in same piece are unacceptable. 
Variations in appearance of adjoining components are acceptable if they are 
within the range of approved Samples and are assembled or installed to minimize 
contrast. 

B. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled 
and -tested luminaire before shipping. Where indicated, match finish process and 
color of pole or support materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance 
with requirements for installation tolerances and other conditions affecting 
performance of the Work. 
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B. Examine roughing-in for luminaire electrical conduit to verify actual locations of 
conduit connections before luminaire installation. 

C. Examine walls, roofs, and canopy ceilings and overhang ceilings for suitable 
conditions where luminaires will be installed. 

D. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 TEMPORARY LIGHTING 

A. If approved by the Architect, use selected permanent luminaires for temporary 
lighting. When construction is substantially complete, clean luminaires used for 
temporary lighting and install new lamps. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Comply with NECA 1. 

B. Use fastening methods and materials selected to resist seismic forces defined for 
the application and approved by manufacturer. 

C. Install lamps in each luminaire. 

D. Fasten luminaire to structural support. 

E. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Support luminaires without causing deflection of finished surface. 
4. Luminaire-mounting devices shall be capable of supporting a horizontal 

force of 100 percent of luminaire weight and a vertical force of 400 percent 
of luminaire weight. 

F. Wall-Mounted Luminaire Support:  

1. Attached to structural members in walls. 

G. Wiring Method: Install cables in raceways. Conceal raceways and cables. 

H. Install luminaires level, plumb, and square with finished grade unless otherwise 
indicated. Install luminaires at height and aiming angle as indicated on Drawings. 

I. Coordinate layout and installation of luminaires with other construction. 
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J. Adjust luminaires that require field adjustment or aiming. Include adjustment of 
photoelectric device to prevent false operation of relay by artificial light sources, 
favoring a north orientation. 

K. Comply with requirements in Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables" and Section 260533 "Raceways and Boxes for Electrical 
Systems" for wiring connections and wiring methods. 

3.4 INSTALLATION OF INDIVIDUAL GROUND-MOUNTED LUMINAIRES 

A. Aim as indicated on Drawings. 

B. Install on concrete base with top [4 inches (100 mm)] <Insert dimension> 
above finished grade or surface at luminaire location. Cast conduit into base, and 
finish by troweling and rubbing smooth. Concrete materials, installation, and 
finishing are specified in Section 033000 "Cast-in-Place Concrete." 

3.5 CORROSION PREVENTION 

A. Aluminum: Do not use in contact with earth or concrete. When in direct contact 
with a dissimilar metal, protect aluminum by insulating fittings or treatment. 

B. Steel Conduits: Comply with Section 260533 "Raceways and Boxes for Electrical 
Systems." In concrete foundations, wrap conduit with 0.010-inch- (0.254-mm-) 
thick, pipe-wrapping plastic tape applied with a 50 percent overlap. 

3.6 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with 
requirements for identification specified in Section 260553 "Identification for 
Electrical Systems." 

END OF SECTION 26 56 19 
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SECTION 27 05 00 - COMMON WORK RESULTS FOR COMMUNICATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Communications equipment coordination and installation. 
2. Common communications installation requirements. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For sleeve seals. 

1.5 COORDINATION 

A. Coordinate arrangement, mounting, and support of communications equipment: 

1. To allow maximum possible headroom unless specific mounting heights 
that reduce headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum 
interference to other installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting pathways, cables, wireways, cable trays, and busways will 

be clear of obstructions and of the working and access space of other 
equipment. 
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B. Coordinate installation of required supporting devices and set sleeves in cast-
in-place concrete, masonry walls, and other structural components as they are 
constructed. 

C. Coordinate location of access panels and doors for communications items that 
are behind finished surfaces or otherwise concealed.  Access doors and panels 
are specified in Division 08 Section "Access Doors and Frames." 

D. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 07 Section "Penetration Firestopping." 

PART 2 - PRODUCTS 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR COMMUNICATIONS INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and 
to center of unit for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not 
indicated, arrange and install components and equipment to provide maximum 
possible headroom consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement 
of components of both communications equipment and other nearby 
installations.  Connect in such a way as to facilitate future disconnecting with 
minimum interference with other items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

END OF SECTION 27 05 00 
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SECTION 27 11 00 - COMMUNICATIONS EQUIPMENT ROOM FITTINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Backboards. 
2. Boxes, enclosures, and cabinets. 
3. Power strips. 

1.3 DEFINITIONS 

A. Access Provider: An operator that provides a circuit path or facility between the 
service provider and user. An access provider can also be a service provider. 

B. BICSI: Building Industry Consulting Service International. 

C. RCDD: Registered communications distribution designer. 

D. Service Provider: The operator of a telecommunications transmission service 
delivered through access provider facilities. 

E. TGB: Telecommunications grounding bus bar. 

F. TMGB: Telecommunications main grounding bus bar. 

PART 2 - PRODUCTS 

2.1 BACKBOARDS 

A. Backboards: Plywood, fire-retardant treated, 3/4 by 48 by 96 inches (19 by 
1220 by 2440 mm). 
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2.2 BOXES, ENCLOSURES, AND CABINETS 

A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, 
enclosures, and cabinets shall be listed and labeled for intended location and 
use. 

B. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

C. Box extensions used to accommodate new building finishes shall be of same 
material as recessed box. 

D. Device Box Dimensions:  4 inches square by 2-1/8 inches deep (100 mm 
square by 60 mm deep). 

2.3 19-INCH EQUIPMENT RACKS 

A. Description:  Two- post racks with threaded rails designed for mounting 
telecommunications equipment. Width is compatible with EIA/ECIA 310-E, 19-
inch (482.6-mm) equipment mounting with an opening of 17.72-inches (450-
mm) between rails. 

B. General Requirements: 

1. Frames: Modular units designed for telecommunications terminal support 
and coordinated with dimensions of units to be supported. 

2. Material:  Extruded aluminum. 
3. Finish: Manufacturer's standard, baked-polyester powder coat. 
4. Color:  Black. 

C. Wall-Mounted Racks: 

1. Height:  36 inches (558.8 mm). 
2. Depth:  23 inches (584.2 mm). 
3. Load Rating:  200 lb (91 kg). 
4. Wall Attachment: Four mounting holes. 
5. Equipment Access: Integral swing. 

D. Cable Management: 

1. Metal, with integral wire retaining fingers. 
2. Baked-polyester powder coat finish. 
3. Vertical cable management panels shall have front and rear channels, 

with covers. 
4. Provide horizontal crossover cable manager at the top of each relay rack, 

with a minimum height of two rack units each. 



New Bus Garage - Washington County Schools  C-S 1924 
 

COMMUNICATIONS EQUIPMENT ROOM FITTINGS 27 11 00 - 3 

2.4 POWER STRIPS 

A. Power Strips: Comply with UL 1363. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, 
and marked for intended location and application. 

2. Rack mounting, with detachable flanges. 
3. Height:  1 RU.. 
4. Housing:  Metal. 
5. Six, 20-A, 120-V ac, NEMA WD 6, Configuration 5-20R receptacles. 
6. Rear-facing receptacles. 
7. LED indicator lights for power and protection status. 
8. LED indicator lights for reverse polarity and open outlet ground. 
9. Circuit Breaker and Thermal Fusing: When protection is lost, circuit opens 

and cannot be reset. 
10. Circuit Breaker and Thermal Fusing: Unit continues to supply power if 

protection is lost. 
11. Cord connected with 15-foot (4.5-m) line cord. 
12. Rocker-type on-off switch, illuminated when in on position. 
13. Surge Protection: UL 1449, Type 3. 

a. Maximum Surge Current, Line to Neutral:  72 kA. 
b. Protection modes shall be line to neutral, line to ground, and neutral 

to ground. 

PART 3 - EXECUTION 

3.1 ENTRANCE FACILITIES 

A. Contact telecommunications service provider and arrange for installation of 
demarcation point, protected entrance terminals, and a housing when so 
directed by service provider. 

3.2 INSTALLATION 

A. Comply with NECA 1. 

B. Comply with BICSI's "Telecommunications Distribution Methods Manual" for 
layout of communications equipment spaces. 

C. Comply with BICSI's "Information Technology Systems Installation Methods 
Manual" for installation of equipment in communications equipment spaces. 
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D. Bundle, lace, and train conductors and cables to terminal points without 
exceeding manufacturer's limitations on bending radii. Install lacing bars and 
distribution spools. 

E. Coordinate layout and installation of communications equipment in tracks and in 
room. Coordinate service entrance configuration with service provider. 

1. Meet jointly with systems providers, equipment suppliers, and Owner to 
exchange information and agree on details of equipment configurations 
and installation interfaces. 

2. Record agreements reached in meetings and distribute them to other 
participants. 

3. Adjust configurations and locations of distribution frames, cross-connects, 
and patch panels in equipment rooms to accommodate and optimize 
configurations and space requirements of communications equipment. 

4. Adjust configurations and locations of equipment with distribution frames, 
cross-connects, and patch panels of cabling systems of other 
communications, electronic safety and security, and related systems that 
share space in equipment room. 

F. Coordinate location of power raceways and receptacles with locations of 
communications equipment requiring electrical power to operate. 

G. Backboards: 

1. Install from 6 inches (150 mm) to 8 feet, 6 inches (2588 mm) above 
finished floor. If plywood is fire rated, ensure that fire-rating stamp is 
visible after installation. 

2. Paint all sides of backboard with two coats of paint, leaving fire rating 
stamp visible. 

3. Comply with requirements for backboard installation in BICSI's 
"Information Technology Systems Installation Methods Manual" and TIA-
569-D. 

END OF SECTION 27 11 00 
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SECTION 27 15 13 - COMMUNICATIONS COPPER HORIZONTAL CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Category 6 twisted pair cable. 
2. Twisted pair cable hardware, including plugs and jacks. 
3. Cabling identification products. 
4. Grounding provisions for twisted pair cable. 
5. Source quality control requirements for twisted pair cable. 

1.3 DEFINITIONS 

A. Cross-Connect: A facility enabling the termination of cable elements and their 
interconnection or cross-connection. 

B. EMI: Electromagnetic interference. 

C. FTP: Shielded twisted pair. 

D. F/FTP: Overall foil screened cable with foil screened twisted pair. 

E. F/UTP: Overall foil screened cable with unscreened twisted pair. 

F. IDC: Insulation displacement connector. 

G. LAN: Local area network. 

H. Jack: Also commonly called an "outlet," it is the fixed, female connector. 

I. Plug: Also commonly called a "connector," it is the removable, male 
telecommunications connector. 

J. RCDD: Registered Communications Distribution Designer. 
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K. Screen: A metallic layer, either a foil or braid, placed around a pair or group of 
conductors. 

L. Shield: A metallic layer, either a foil or braid, placed around a pair or group of 
conductors. 

M. S/FTP: Overall braid screened cable with foil screened twisted pair. 

N. S/UTP: Overall braid screened cable with unscreened twisted pairs. 

O. UTP: Unscreened (unshielded) twisted pair. 

1.4 COPPER HORIZONTAL CABLING DESCRIPTION 

A. Horizontal cable cabling system shall provide interconnections between 
Distributor A, Distributor B, or Distributor C, and the equipment outlet, otherwise 
known as "Cabling Subsystem 1," in the telecommunications cabling system 
structure. Cabling system consists of horizontal cables, intermediate and main 
cross-connects, mechanical terminations, and patch cords or jumpers used for 
horizontal-to-horizontal cross-connection. 

1. TIA-568-C.1 requires that a minimum of two equipment outlets be installed 
for each work area. 

2. Horizontal cabling shall contain no more than one transition point or 
consolidation point between the horizontal cross-connect and the 
telecommunications equipment outlet. 

3. Bridged taps and splices shall not be installed in the horizontal cabling. 

B. A work area is approximately 100 sq. ft. (9.3 sq. m), and includes the 
components that extend from the equipment outlets to the station equipment. 

C. The maximum allowable horizontal cable length is 295 feet (90 m). This 
maximum allowable length does not include an allowance for the length of 16 
feet (4.9 m) to the workstation equipment or in the horizontal cross-connect. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI 
on staff. 

1. Layout Responsibility: Preparation of Shop Drawings and field testing 
program development by an RCDD. 

2. Installation Supervision: Installation shall be under the direct supervision 
of Level 2 Installer, who shall be present at all times when Work of this 
Section is performed at Project site. 
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3. Testing Supervisor: Currently certified by BICSI as an RCDD to supervise 
on-site testing. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at Project site. 

1. Test each pair of twisted pair cable for open and short circuits. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations: Do not deliver or install cables and connecting 
materials until wet work in spaces is complete and dry, and temporary HVAC 
system is operating and maintaining ambient temperature and humidity 
conditions at occupancy levels during the remainder of the construction period. 

1.8 COORDINATION 

A. Coordinate layout and installation of telecommunications pathways and cabling 
with Owner's telecommunications and LAN equipment and service suppliers. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Horizontal cabling system shall comply with transmission 
standards in TIA-568-C.1, when tested according to test procedures of this 
standard. 

B. Telecommunications Pathways and Spaces: Comply with TIA-569-D. 

C. Grounding: Comply with TIA-607-B. 

2.2 GENERAL CABLE CHARACTERISTICS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as 
complying with the applicable standard and NFPA 70 for the following types: 

1. Communications, Plenum Rated: Type CMP complying with UL 1685. 
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2.3 CATEGORY 6 TWISTED PAIR CABLE 

A. Description: Four-pair, balanced-twisted pair cable, with internal spline, certified 
to meet transmission characteristics of Category 6 cable at frequencies up to 
250MHz. 

B. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. AMP NETCONNECT; a TE Connectivity Ltd. company. 
2. CommScope, Inc. 
3. Superior Essex Inc. 
4. SYSTIMAX Solutions; a CommScope Inc. brand. 

C. Standard: Comply with NEMA WC 66/ICEA S-116-732 and TIA-568-C.2 for 
Category 6 cables. 

D. Conductors: 100-ohm, 23 AWG solid copper. 

E. Shielding/Screening:  Unshielded twisted pairs (UTP). 

F. Cable Rating:  Plenum. 

G. Jacket:  Blue thermoplastic. 

2.4 TWISTED PAIR CABLE HARDWARE 

A. Description: Hardware designed to connect, splice, and terminate twisted pair 
copper communications cable. 

B. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. AMP NETCONNECT; a TE Connectivity Ltd. company. 
2. CommScope, Inc. 
3. Panduit Corp. 
4. Superior Essex Inc. 
5. SYSTIMAX Solutions; a CommScope Inc. brand. 

C. General Requirements for Twisted Pair Cable Hardware: 

1. Comply with the performance requirements of Category 6. 
2. Comply with TIA-568-C.2, IDC type, with modules designed for punch-

down caps or tools. 
3. Cables shall be terminated with connecting hardware of same category or 

higher. 

http://www.specagent.com/Lookup?ulid=12523
http://www.specagent.com/Lookup?uid=123457087599
http://www.specagent.com/Lookup?uid=123457087602
http://www.specagent.com/Lookup?uid=123457087607
http://www.specagent.com/Lookup?uid=123457087608
http://www.specagent.com/Lookup?ulid=2346
http://www.specagent.com/Lookup?uid=123457087633
http://www.specagent.com/Lookup?uid=123457087638
http://www.specagent.com/Lookup?uid=123457087630
http://www.specagent.com/Lookup?uid=123457087642
http://www.specagent.com/Lookup?uid=123457087643
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D. Source Limitations:  Obtain twisted pair cable hardware from single source from 
single manufacturer. 

E. Connecting Blocks: 
1. 110-style IDC for Category 6. 
2. Provide blocks for the number of cables terminated on the block, plus 25 

percent spare, integral with connector bodies, including plugs and jacks 
where indicated. 

F. Cross-Connect: Modular array of connecting blocks arranged to terminate 
building cables and permit interconnection between cables. 

1. Number of Terminals per Field:  One for each conductor in assigned 
cables. 

G. Patch Panel: Modular panels housing numbered jack units with IDC-type 
connectors at each jack location for permanent termination of pair groups of 
installed cables. 

1. Features: 

a. Universal T568A and T568B wiring labels. 
b. Labeling areas adjacent to conductors. 
c. Replaceable connectors. 
d. 24 or 48 ports. 

2. Construction: 16-gauge steel and mountable on 19-inch (483 mm) 
equipment racks. 

3. Number of Jacks per Field: One for each four-pair cable indicated. 

H. Patch Cords: Factory-made, four-pair cables in 36-inch (900-mm) lengths; 
terminated with an eight-position modular plug at each end. 

1. Patch cords shall have bend-relief-compliant boots and color-coded icons 
to ensure performance. Patch cords shall have latch guards to protect 
against snagging. 

2. Patch cords shall have color-coded boots for circuit identification. 

I. Plugs and Plug Assemblies: 

1. Male; eight position; color-coded modular telecommunications connector 
designed for termination of a single four-pair, 100-ohm, unshielded or 
shielded twisted pair cable. 

2. Standard: Comply with TIA-568-C.2. 
3. Marked to indicate transmission performance. 

J. Jacks and Jack Assemblies: 
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1. Female; eight position; modular; fixed telecommunications connector 
designed for termination of a single four-pair, 100-ohm, unshielded or 
shielded twisted pair cable. 

2. Designed to snap-in to a patch panel or faceplate. 
3. Standard: Comply with TIA-568-C.2. 
4. Marked to indicate transmission performance. 
5. Color:  Match wiring devices. 

K. Faceplate:  

1. Four port, vertical single gang faceplates designed to mount to single 
gang wall boxes. 

2. Plastic Faceplate: Match wiring devices. 
3. For use with snap-in jacks accommodating any combination of twisted 

pair, optical fiber, and coaxial work area cords. 

L. Legend: 

1. Machine printed, in the field, using adhesive-tape label. 
2. Snap-in, clear-label covers and machine-printed paper inserts. 

2.5 GROUNDING 

A. Comply with requirements in Section 270526 "Grounding and Bonding for 
Communications Systems" for grounding conductors and connectors. 

B. Comply with TIA-607-B. 

PART 3 - EXECUTION 

3.1 WIRING METHODS 

A. Wiring Method: Install cables in raceways except within consoles, cabinets, 
desks, and counters and except in accessible ceiling spaces where unenclosed 
wiring method may be used. Conceal raceways, except in unfinished spaces. 

1. Install plenum cable in environmental air spaces, including plenum 
ceilings. 

B. Wiring within Enclosures: Bundle, lace, and train cables within enclosures. 
Connect to terminal points with no excess and without exceeding 
manufacturer's limitations on bending radii. Provide and use lacing bars and 
distribution spools. Install conductors parallel with or at right angles to sides and 
back of enclosure. 
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3.2 INSTALLATION OF PATHWAYS 

A. Comply with requirements for demarcation point, cabinets, and racks specified 
in Section 271100 "Communications Equipment Room Fittings." 

B. Comply with Section 270529 "Hangers and Supports for Communications 
Systems." 

C. Drawings indicate general arrangement of pathways and fittings. 

3.3 INSTALLATION OF TWISTED-PAIR HORIZONTAL CABLES 

A. Comply with NECA 1 and NECA/BICSI 568. 

B. General Requirements for Cabling: 

1. Comply with TIA-568-C.0, TIA-568-C.1, and TIA-568-C.2. 
2. Comply with BICSI's "Information Transport Systems Installation Methods 

Manual (ITSIMM), Ch. 5, "Copper Structured Cabling Systems," "Cable 
Termination Practices" Section. 

3. Install 110-style IDC termination hardware unless otherwise indicated. 
4. Do not untwist twisted pair cables more than 1/2 inch (12 mm) from the 

point of termination to maintain cable geometry. 
5. Terminate all conductors; no cable shall contain unterminated elements. 

Make terminations only at indicated outlets, terminals, cross-connects, 
and patch panels. 

6. MUTOA shall not be used as a cross-connect point. 
7. Consolidation points may be used only for making a direct connection to 

equipment outlets: 

a. Do not use consolidation point as a cross-connect point, as a patch 
connection, or for direct connection to workstation equipment. 

b. Locate consolidation points for twisted-pair cables at least 49 feet 
(15 m) from communications equipment room. 

8. Cables may not be spliced. Secure and support cables at intervals not 
exceeding 30 inches (760 mm) and not more than 6 inches (150 mm) from 
cabinets, boxes, fittings, outlets, racks, frames, and terminals. 

9. Install lacing bars to restrain cables, prevent straining connections, and 
prevent bending cables to smaller radii than minimums recommended by 
manufacturer. 

10. Bundle, lace, and train conductors to terminal points without exceeding 
manufacturer's limitations on bending radii, but not less than radii specified 
in BICSI Information Transport Systems Installation Methods Manual , 
Ch. 5, "Copper Structured Cabling Systems," "Cable Termination 
Practices" Section. Use lacing bars and distribution spools. 
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11. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not 
splice cable between termination, tap, or junction points. Remove and 
discard cable if damaged during installation, and replace it with new cable. 

12. Cold-Weather Installation: Bring cable to room temperature before 
dereeling. Heat lamps shall not be used for heating. 

13. In the communications equipment room, install a 10-foot- (3-m-) long 
service loop on each end of cable. 

14. Pulling Cable: Comply with BICSI Information Transport Systems 
Installation Methods Manual, Ch. 5, "Copper Structured Cabling Systems," 
"Pulling and Installing Cable" Section. Monitor cable pull tensions. 

C. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in 
telecommunications spaces with terminating hardware and 
interconnection equipment. 

2. Suspend twisted pair cabling, not in a wireway or pathway, a minimum of 
8 inches (200 mm) above ceilings by cable supports not more than 60 
inches (1524 mm) apart. 

3. Cable shall not be run through structural members or in contact with pipes, 
ducts, or other potentially damaging items. 

D. Group connecting hardware for cables into separate logical fields. 

E. Separation from EMI Sources: 

1. Comply with recommendations from BICSI's "Telecommunications 
Distribution Methods Manual" and TIA-569-D for separating unshielded 
copper communication cable from potential EMI sources, including 
electrical power lines and equipment. 

2. Separation between open communications cables or cables in nonmetallic 
raceways and unshielded power conductors and electrical equipment shall 
be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 
inches (127 mm). 

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12 
inches (300 mm). 

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 
inches (600 mm). 

3. Separation between communications cables in grounded metallic 
raceways and unshielded power lines or electrical equipment shall be as 
follows: 

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 
inches (64 mm). 
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b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6 
inches (150 mm). 

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 
inches (300 mm). 

4. Separation between communications cables in grounded metallic 
raceways, power lines, and electrical equipment located in grounded 
metallic conduits or enclosures shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA: No requirement. 
b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 

inches (76 mm). 
c. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 

inches (150 mm). 

5. Separation between Communications Cables and Electrical Motors and 
Transformers, 5 kVA or HP and Larger: A minimum of 48 inches (1200 
mm). 

6. Separation between Communications Cables and Fluorescent Fixtures: A 
minimum of 5 inches (127 mm). 

3.4 GROUNDING 

A. Install grounding according to the "Grounding, Bonding, and Electrical 
Protection" chapter in BICSI's "Telecommunications Distribution Methods 
Manual." 

B. Comply with TIA-607-B and NECA/BICSI-607. 

C. Locate grounding bus bar to minimize the length of bonding conductors. Fasten 
to wall, allowing at least a 2-inch (50-mm) clearance behind the grounding bus 
bar. Connect grounding bus bar to suitable electrical building ground, using a 
minimum No. 4 AWG grounding electrode conductor. 

D. Bond metallic equipment to the grounding bus bar, using not smaller than a 
No. 6 AWG equipment grounding conductor. 

3.5 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA-606-B.  

B. Cable and Wire Identification: 

1. Label each cable within 4 inches (100 mm) of each termination and tap, 
where it is accessible in a cabinet or junction or outlet box, and elsewhere 
as indicated. 



New Bus Garage - Washington County Schools  C-S 1924 
 

COMMUNICATIONS COPPER HORIZONTAL CABLING 27 15 13 - 10 

2. Each wire connected to building-mounted devices is not required to be 
numbered at the device if wire color is consistent with associated wire 
connected and numbered within panel or cabinet. 

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label 
each cable at intervals not exceeding 15 feet (4.5 m). 

4. Label each terminal strip, and screw terminal in each cabinet, rack, or 
panel. 

a. Individually number wiring conductors connected to terminal strips, 
and identify each cable or wiring group, extended from a panel or 
cabinet to a building-mounted device, with the name and number of 
a particular device. 

b. Label each unit and field within distribution racks and frames. 

5. Identification within Connector Fields in Equipment Rooms and Wiring 
Closets: Label each connector and each discrete unit of cable-terminating 
and -connecting hardware. Where similar jacks and plugs are used for 
both voice and data communication cabling, use a different color for jacks 
and plugs of each service. 

C. Labels shall be preprinted or computer-printed type, with a printing area and 
font color that contrast with cable jacket color but still comply with TIA-606-B 
requirements for the following: 

1. Cables use flexible vinyl or polyester that flexes as cables are bent. 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Visually inspect jacket materials for NRTL certification markings. Inspect 
cabling terminations in communications equipment rooms for compliance 
with color-coding for pin assignments, and inspect cabling connections for 
compliance with TIA-568-C.1. 

2. Visually inspect cable placement, cable termination, grounding and 
bonding, equipment and patch cords, and labeling of all components. 

3. Test twisted pair cabling for DC loop resistance, shorts, opens, intermittent 
faults, and polarity between conductors. Test operation of shorting bars in 
connection blocks. Test cables after termination but not cross-connection. 

a. Test instruments shall meet or exceed applicable requirements in 
TIA-568-C.2. Perform tests with a tester that complies with 
performance requirements in "Test Instruments (Normative)" Annex, 
complying with measurement accuracy specified in "Measurement 
Accuracy (Informative)" Annex. Use only test cords and adapters that 
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are qualified by test equipment manufacturer for channel or link test 
configuration. 

C. Data for each measurement shall be documented. Data for submittals shall be 
printed in a summary report that is formatted similarly to Table 10.1 in BICSI's 
"Telecommunications Distribution Methods Manual," or shall be transferred from 
the instrument to the computer, saved as text files, printed, and submitted. 

D. Remove and replace cabling where test results indicate that they do not comply 
with specified requirements. 

E. End-to-end cabling will be considered defective if it does not pass tests and 
inspections. 

F. Prepare test and inspection reports. 

END OF SECTION 27 15 13 
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SECTION 31 10 00 - SITE CLEARING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Protecting existing vegetation to remain.
2. Removing existing vegetation.
3. Clearing and grubbing.
4. Stripping and stockpiling topsoil.
5. Removing above- and below-grade site improvements.
6. Disconnecting, capping or sealing, removing site utilities and abandoning site 

utilities in place.
7. Temporary erosion- and sedimentation-control measures.

1.2 DEFINITIONS

A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of 
organic matter and soil organisms.

B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the 
Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed 
areas such as urban environments, the surface soil can be subsoil.

C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or 
existing in-place surface soil and is the zone where plant roots grow.

D. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.4 MATERIAL OWNERSHIP

A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise 
remain Owner's property, cleared materials shall become Contractor's property and 
shall be removed from Project site and disposed of in a lawful manner.
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1.5 INFORMATIONAL SUBMITTALS

A. Existing Conditions (Optional):  Documentation of existing trees and plantings, 
adjoining construction, and site improvements that establishes preconstruction 
conditions that might be misconstrued as damage caused by site clearing and 
construction activities.

1. Use sufficiently detailed photographs, videotape or plans.
2. If the Contractor elects not to submit documentation, any existing damage 

adjacent to the project that can be misconstrued as construction damage will be 
repaired at no cost to the Owner. 

3. If there is no existing damage to report, submit a letter indicating this for Architect 
to approve. 

B. Record Drawings:  Identifying and accurately showing locations of capped utilities and 
other subsurface structural, electrical, and mechanical conditions.

1.6 QUALITY ASSURANCE

A. Preinstallation Conference:  Conduct conference at Project site.

B. All work, work operations, and disposal of debris relative to erosion and sediment 
control shall be in accordance with all applicable regulations, codes, ordinances and 
laws relative to pollution of lakes, streams, or wetlands, including Kentucky Best 
Management Practices for Construction Activities (KY BMP) as published by the 
Natural Resources and Environment Protection Cabinet, Commonwealth of Kentucky, 
Frankfort, Kentucky and General Conditions of the KY R10 permit.  Contractor will be 
responsible for BMPs and erosion control.

C. The Contractor shall maintain a Maintenance Log Book on site as provided on the last 
page of this section and fill out to record inspections as noted in the following 
paragraph.

D. Erosion and sediment control devices shall be inspected by the Contractor and the 
results recorded in the Maintenance Log Book at the following intervals:

1. Every seven (7) days 
2. Prior to a forecast storm
3. After a 1/2 inch or greater rain event or an event that causes measurable runoff 

from the site.
4. At 24-hour intervals during extended rain events, etc.

E. Erosion control devices shall be repaired immediately if a failure is noted.  Silt shall be 
removed in a timely manner.

F. Contractor shall provide and maintain a rain gauge on site for monitoring rainfall.
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1.7 PROJECT CONDITIONS

A. Obtain and pay for all permits to perform the work required by any and all agencies and 
authorities having jurisdiction.

B. Hazardous Materials:  In the event the Contractor encounters material reasonably 
believed to be asbestos, polychlorinated biphenyl (PCB) or other hazardous materials 
or pollutants on the site which have not been rendered harmless, the Contractor shall 
immediately stop work in the area affected and report the condition to the Architect and 
Owner.  The work in the affected area shall be resumed in the absence of a hazardous 
material or pollutant, or when it has been rendered harmless.  The Contractor shall not 
be required to perform any work relating to hazardous materials unless specifically 
addressed in other sections of the Contract Documents.

C. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent 
occupied or used facilities during site-clearing operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used 
facilities without permission from Owner, Architect and authorities having 
jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by 
Owner, Architect or authorities having jurisdiction.

3. Coordinate construction deliveries with the Owner so that deliveries do not 
interfere with morning drop off and afternoon pickup of students.  

4. Erect barricades and institute other measures as required for the protection and 
safety of the public, students, faculty and staff.

D. Improvements on Adjoining Property:  No work shall be performed on adjoining 
properties unless written approval is issued by the Architect.

E. Utility Locator Service:  Notify utility locator service for area where Project is located 
before site clearing.

1. Locate all privately owned utilities for the project site.  Employ a utility location 
service as required. 

a. Coordinate with Owner Representatives as needed to assist with locating 
private utilities.
 

2. Locate all Utility Company, Municipal or other entity owned utility lines.

F. Do not commence site clearing operations until temporary erosion- and sedimentation-
control (BMP’s) and plant-protection measures are in place.

1. Not all required erosion control measures can be installed at the start of the 
project.  Install those directly related to site clearing operations.

2. Install required BMP measures as project develops.

G. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or 
slightly moist.



New Bus Garage – Washington County C-S 1924

SITE CLEARING 31 10 00 - 4

H. The Owner will remove the following items from the site prior to the start of 
construction:

1. Site furnishings (waste baskets, benches, tables, flower pots, etc).
2. Contractor will need to coordinate with the Owner if any items scheduled to be 

removed by Owner are preventing installation of new work.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in 
Section 312000 "Earth Moving."

1. Obtain approved borrow soil material off-site when satisfactory soil material is not 
available on-site.

2.2 INLET PROTECTION (Silt Traps)

A. Supply all parts as required to protect all inlet types during construction.  

B. The following measures are approved for use as inlet protection measures.

1. Inlet Guard by J.R. Hoe & Sons, www.jrhoe.com, 1-800-245-5521.  The Inlet 
Guard shall be supplied to protect all storm water inlets.

2. Dandy Erosion Control Products by Dandy Products, Inc.  
www.dandyproducts.com, 1-800-591-2284.  The Dandy Bag, Dandy Curb bag 
and the Dandy Pop shall be supplied to protect all storm water inlets.

3. Flex Storm Inlet Filters as manufactured by ADS, www.ads-pipe.com, 1-800-821-
6710.  Provide products and parts as required to protect all storm water inlets.   

4. Type II geotextile fabric bags filled with #57 stone per (KYTC Silt Trap Type C), 
straw bales are NOT approved inlet protection methods.  DO NOT USE. 

a. These maybe used in conjunction with the above noted approved inlet 
protection methods.

b. Filter fabric under the grate is approved to be used in conjunction with the 
above noted inlet protection methods.    

2.3 MISCELANEOUS PRODUCTS

A. Type III geotextile fabric per the KYTC Standard Specification for Road and Bridge 
Construction (843).

1. For use under the concrete wash pit and the construction entrance.

http://www.jrhoe.com/
http://www.dandyproducts.com/
http://www.ads-pipe.com/
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PART 3 - EXECUTION

3.1 PREPARATION

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction.

1. Protect Permanent benchmarks from disturbance.
2. Protect temporary layout benchmarks until they can be removed or relocated.

B. Protect existing site improvements to remain from damage during construction.

1. Layout and clearly define on the ground the limits of construction to insure that 
no site improvements or vegetation are removed outside the limits of 
construction.

2. Restore damaged improvements to their original condition, as acceptable to 
Owner and Architect at no cost to the Owner.

3. Wet down demolition areas as required to prevent dust and dirt from rising.

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL

A. Provide temporary erosion and sedimentation control measures to prevent soil erosion 
and discharge of soil-bearing water runoff or airborne dust to adjacent properties and 
walkways, that complies with EPA 832/R-92-005 or Kentucky Best Management 
Practices for Construction Activities (KY BMP) and other authorities having jurisdiction, 
whichever is more stringent.

B. The contractor shall not employ any construction method that violates a rule, 
regulation, guideline or procedure established by Federal, State or local agencies 
having jurisdiction over the environmental effects of construction.

C. Provide temporary seeding, mulching, sodding, etc. on disturbed areas where 
construction is inactive for 21 days in accordance with KY BMP requirements.

D. The Contractor shall remove silt and sediment from the site as it accumulates at 
construction entrances, concrete washout area and erosion checks and repair 
damaged checks during construction as noted on drawings and elsewhere in this 
section.

E. The Contractor shall use any of the acceptable methods necessary to control soil 
erosion and prevent the flow of sediment to the maximum extent possible.  These 
methods shall include, but not be limited to, the use of silt fence, water diversion 
structures, temporary re-vegetation, diversion ditches and settling basins.

F. Excavated soil material shall not be placed adjacent to watercourses/drainage swales 
in a manner that will cause it to be washed away by high water or runoff.  Earth berms 
or diversions shall be constructed to intercept and divert runoff water away from critical 
areas.  Diversion outlets shall be stable or shall be stabilized as acceptable.  If, for any 
reason, construction materials are washed away during the course of construction, the 
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Contractor shall remove those materials from the fouled areas as required by the 
authorities having jurisdiction.

G. Prohibited construction procedures include, but are not limited to the following:

1. Dumping of spoil material into any streams, wetlands, surface waters, or 
unspecified locations.

2. Indiscriminate operation of equipment in wetlands or surface waters.
3. Pumping of silt-laden water from trenches or excavations into surface waters or 

wetlands.  Instead, silt-laden water from excavations shall be discharged within 
areas surrounded by sediment traps to ensure that only sediment-free water is 
returned to the watercourses.  Damage to vegetation by excessive watering or 
silt accumulation in the discharge area shall be avoided.

4. Disposal of trees, debris, paints, chemicals, asphalt products, concrete curing 
compounds, fuels, lubricants, insecticides, wash water from concrete trucks or 
hydro seeders, or any other pollutant in wetlands, surface waters, or unspecified 
locations.

3.3 TREE PROTECTION

A. Tree protection fencing is not required.  Silt Fence may be used.  Do not install within 
the drip line of existing trees to remain. 

3.4 EXISTING UTILITIES

A. Refer to Utility specifications for additional information.

B. Contractor will arrange for disconnecting and sealing indicated utilities that serve 
existing structures before site clearing. Coordinate with the Owner prior to 
disconnecting utilities servicing the existing building or separate structures.

1. Verify that utilities have been disconnected and capped before proceeding with 
site clearing.

C. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or 
abandoned in place.

1. Arrange with utility companies to shut off indicated utilities.
2. Owner will arrange to shut off indicated utilities when requested by Contractor.

D. Locate, identify, and disconnect utilities indicated to be abandoned in place.

1. Identify abandoned utilities on the as-built set of plans. 

E. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by 
Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary utility services according to requirements indicated:
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1. Notify Architect and Owner not less than two days in advance of proposed utility 
interruptions.

2. Do not proceed with utility interruptions without Architect's written permission.

F. Excavate for and remove underground utilities indicated to be removed.

G. Removal of underground utilities, and related backfilling operations is included in 
earthwork sections and applicable utility sections.

1. Backfill voids left from utility removal with engineered fill under areas of fill, 
pavements, structures/building pad and walks.  

H. Where storm drainage structures, pipes etc, are removed from the site, backfill with 
engineered fill under the building pad, pavement areas and areas of fill.  

3.5 CLEARING AND GRUBBING

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be 
relocated.

2. Remove roots, obstructions, and debris to a depth of 24 inches below exposed 
subgrade.  

A. COMPLETELY REMOVE ALL VEGETATION AND ORGANIC MATTER BELOW 
STRUCTURES, PAVEMENTS, WALKS AND AREAS TO RECEIVE 
ENGINEERED FILL.

B. Fill depressions caused by clearing and grubbing operations with specified soil material 
unless further excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches 
and compact each layer to a density equal to adjacent original ground.

2. Place engineered fill in voids that will be under fill, pavements, structures and 
walks. 

3.6 TOPSOIL STRIPPING

A. Remove sod and grass before stripping topsoil.

B. Strip topsoil to depths encountered (assume 6” average depth) in a manner to prevent 
intermingling with underlying subsoil or other waste materials.

1. Remove subsoil and non soil materials from topsoil, including clay lumps, gravel, 
and other objects more than 1 inch in diameter; trash, debris, weeds, roots and 
other waste materials.
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C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  
Grade and shape stockpiles to drain surface water.  Cover to prevent windblown dust 
and erosion by water.

1. Limit height of topsoil stockpiles to 72 inches
2. Do not stockpile topsoil within protection zones.
3. Dispose of surplus topsoil.  Surplus topsoil is that which exceeds quantity 

indicated to be stockpiled or reused.
4. DO NOT REMOVE TOPSOIL FROM SITE UNTIL ALL LAWN AND PLANTING AREAS 

HAVE BEEN ESTABLISHED AND TOPSOIL IS NO LONGER NEEDED.  EXCESS 
TOPSOIL MAY BE USED AS BACKFILL UNDER LAWN AREAS AS LONG AS IT IS 
MIXED WITH OTHER SUITALBE SOILS AND THE SPECIFIED DEGREE OF 
COMPACTION CAN BE ACHIEVED.

5. Check with the Owner to see if they want to keep the excess topsoil prior to hauling off 
site.

3.7 SITE IMPROVEMENTS

A. Remove existing above- and below-grade improvements as indicated and necessary to 
facilitate new construction.

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut 
along line of existing pavement to remain before removing adjacent existing 
pavement.  Saw-cut faces vertically.

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of 
antirust coating, following coating manufacturer's written instructions.  Keep paint 
off surfaces that will remain exposed.

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, 
and waste materials including trash and debris, and legally dispose of them off Owner's 
property.

B. Burial of debris on Owner’s property will not be permitted.

C. Burning debris on site will not be permitted.

D. Separate recyclable materials produced during site clearing from other non recyclable 
materials.  Store or stockpile without intermixing with other materials and transport 
them to recycling facilities.  Do not interfere with other Project work.
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3.9 SAMPLE MAINTENANCE LOG SHEET

END OF SECTION 31 10 00
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SECTION 31 20 00 - EARTH MOVING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Preparing subgrades for slabs-on-grade, walks, pavements and turf and grasses.
2. Excavating and backfilling for pavements, buildings, structures and 

footings/foundations.
3. Base course for asphalt/concrete pavements and walks.
4. Excavating and backfilling trenches for utilities and pits for buried utility 

structures.
5. Over excavation/replacement of soils below the building pad.
6. Over excavation/replacement of Rock.
7. Geotextile fabrics. 

1.2 UNIT PRICES

A. Unit prices for earthwork are included in Division 01 Section "Unit Prices."

1.3 DEFINITIONS

A. Backfill:  Soil material used to fill an excavation.

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including 
haunches to support sides of pipe.

2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

B. Base Course:  Course placed between the subbase and paving or subgrade and 
paving.

C. Bedding Course:  Course placed over the excavated subgrade in a trench before laying 
pipe.

D. Borrow Soil:  Satisfactory soil from on-site or imported from off-site for use as fill or 
backfill.

E. Building Pad:  The building pad extends a minimum of five (5) feet outside the entire 
perimeter of the structure.

F. Excavation:  Removal of material encountered above subgrade elevations and to lines 
and dimensions indicated.

1. Authorized Additional Excavation:  Excavation below subgrade elevations or 
beyond indicated lines and dimensions as directed by Architect.  Authorized 
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additional excavation and replacement material will be paid for according to 
Contract provisions for changes in the Work.

2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond 
indicated lines and dimensions without direction by Architect.  Excessive 
blasting/heave rock that will leave unsatisfactory subgrades will not be 
acceptable.  Unauthorized excavation, as well as remedial work directed by 
Architect, shall be without additional compensation.

G. Fill - Earth:  Soil materials used to raise existing grades.

H. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and 
boulders of rock material 3/4 cu. yd. or more in volume that exceed a standard 
penetration resistance of 100 blows/2 inches when tested by an independent 
geotechnical testing agency, according to ASTM D 1586.

1. Rock is also identified as material which cannot be penetrated by a heavy duty 
earth auger with hardened teeth at a rate in excess of 3 incher per minute.

I. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, 
mechanical and electrical appurtenances, or other man-made stationary features 
constructed above or below the ground surface.

J. Subgrade:  Surface or elevation remaining after completing excavation, or top surface 
of a fill or backfill immediately below base course, geogrid, geofabrics or topsoil 
materials.

K. Topsoil:  Top layer of in place soils where rootlets and organic matter reside.  Refer to 
the Geotechnical Engineering Exploration Report for approximate topsoil thicknesses.      

L. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as 
underground services within buildings.

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct pre-excavation conference at Project site.

1. Review methods and procedures related to earthmoving, including, but not 
limited to, the following:

a. Personnel and equipment needed to make progress and avoid delays.
b. Coordination of Work with utility locator service.
c. Coordination of Work and equipment movement with the locations of tree- 

and plant-protection zones.
d. Field quality control / Special Inspections.
e. Dewatering the Site during cut and fill operations.  

1.5 ACTION SUBMITTALS

A. Product Data:  For each type of the following manufactured products required:
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1. Geotextiles.

B. Samples for Verification:  For the following products, in sizes indicated below:

1. Geotextile:  6 inches by 6 inches for each type used. 

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For qualified testing agency.

B. Material Test Reports:  For each on-site and offsite borrow soil material proposed for fill 
and backfill as follows:

1. Classification according to ASTM D 2487.
2. Laboratory standard proctor compaction curve according to ASTM D 698.
3. Proof roll reports, compaction testing reports and or letters stating the installed 

works meet the specified compactions. 

C. Proof rolling reports, compaction testing for installed lifts and backfills.  

D. Pre-excavation Photographs or Videotape:  Show existing conditions of adjoining 
construction and site improvements, including finish surfaces that might be 
misconstrued as damage caused by earth moving operations.  Submit before earth 
moving begins.

1. Refer to Section 31 10 00 Site Clearing for additional information.

1.7 QUALITY ASSURANCE

A. Geotechnical Testing Agency Qualifications:  Qualified according to ASTM E 329 and 
ASTM D 3740 for testing indicated.

B. Pre-excavation Conference:  Conduct conference at Project site.

1.8 PROJECT CONDITIONS

A. Coordinate earth moving operations with Alternate #1 City Road ROW work.  

B. Refer to Section 31 10 00 Site Clearing for additional information regarding existing 
conditions, adjoining work and Utility locating services.

C. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent 
occupied or used facilities during earth-moving operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used 
facilities without permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by 
Owner or authorities having jurisdiction.
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D. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others 
unless permitted in writing by Architect and then only after arranging to provide 
temporary utility services according to requirements indicated.

1. Notify Architect not less than two days in advance of proposed utility 
interruptions.

2. Do not proceed with utility interruptions without Architect's written permission.
3. Contact utility-locator service for area where Project is located before excavating.

E. Demolish and completely remove from site existing underground utilities indicated to 
be removed.  Coordinate with utility companies to shut off services if lines are active.

F. Removal of existing structures, pavements and other above ground and below ground 
improvements are covered in Division 31, “Site Clearing.”

G. The proposed buildings will bear on engineered lean clay soils.  The site will require 
some rock removal as well as native soil earth removal to prepare the site to receive 
the new building.  The building footings will require a minimum of 2 feet of lean clay 
engineered fill materials below the designed footing bearing elevations.  Refer to sheet 
C101 and the structural drawings for additional foundation information.  Refer to 
information herein for additional information.  

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are 
not available from excavations.

B. Fill Lean Clay soils found on site are suitable for use in their current conditions for use 
as satisfactory soils and engineered fill.   

C. Satisfactory Soils:  ASTM D 2487 Soil Classification Group CL (on site lean clay 
soils), free of rock or gravel larger than 3 inches in any dimension, debris, waste, 
frozen materials, vegetation, and other deleterious matter.  Meeting the requirements 
below:

1. This material will need to have any organic materials removed.
2. Plasticity Index of no greater than 30 percent and liquid limit less than 50.  
3. Soils are within 2 percent of optimum moisture content as determined by 

standard proctor ASTM D-698.
4. Standard Proctor maximum dry density of 90 pounds per cubic foot.  

D. Unsatisfactory Soils:

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent 
of optimum moisture content at time of compaction.

2. On site topsoil and the top section of the soils where rootlets extend and any 
other organic-containing soils are not suitable for use as engineered fill in 
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structural/paving areas.  These soils can be used for fill in lawn and planting 
areas.

3. Frozen soils.

E. Base Course – Concrete and Asphalt Pavements:  Dense graded aggregate (DGA) 
shall meet the requirements set forth by the Kentucky Transportation Cabinet 
"Standard Specifications for Road and Bridge Construction."

F. Base Course – Walks:  Crushed stone with maximum aggregate size of 1 inch or 
dense graded aggregate (DGA).

G. Engineered Fill shall be approved and tested by the onsite inspector either prior to 
placement, after each lift or as determined by the on site special inspector and 
Architect and per requirements below:  

1. On-site lean clay soils may be used for fill material and shall meet the 
requirements below:

a. Free of topsoil, surface soil material, organic materials, trash, debris and 
other deleterious materials.

b. Durable rock fragments less than 3 inches in any dimension, no 
concentration of fragments permitted.

c. Soils are within 2 percent of optimum moisture content as determined by 
the standard proctor (ASTM D-698).

d. Plasticity index of less than 30.
e. Liquid Limit of less than 50.
f. Standard Proctor maximum dry density of 90 pounds per cubic foot.  
g. Soils shall be lean clay materials and inspected for use by special 

inspector/field quality control inspector and Architect prior to placement.

2. Imported Lean Clay Fill Materials (Optional – as material needed for work is 
available on site):

a. Free of topsoil, organic materials, trash, debris and other deleterious 
materials.

b. Durable rock fragments with a maximum particle size of 3 inches in any 
dimension, no concentration of fragments permitted.

c. Soils are within 2 percent of optimum moisture content as determined by 
standard proctor ASTM D-698.

d. Plasticity index of less than 30.
e. Liquid Limit of less than 50.
f. Standard Proctor maximum dry density of 90 pounds per cubic foot.  
g. Imported soils shall be inspected, tested and approved by special 

inspector/field quality control inspector and Architect prior to placement.

3. Excavated Rock materials from on-site over excavation (also referred to as Shot 
Rock).

a. Maximum particle size of 12 inches in any direction.
b. Shot rock shall have adequate rock fines to effectively choke the larger 

rock pieces, and for filling voids.  
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c. Maximum soil percentage: 5 percent.
d. Able to promote positive drainage of the rock materials to prevent water 

accumulation in the layer.   
e. Shot rock shall be placed at bottom of fill areas under pavements.  Do not 

use under the building pad.  Use in lawn areas is acceptable only if more 
than 3 feet of cover can be achieved.  

4. Naturally or artificially graded mixture Dense Graded Aggregates.  Open graded 
granular materials such as No. 2’s and No. 57’s should not be used as fill 
beneath structure foundations or slab on grades except where noted on the 
plans, details and specifications. 

H. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent 
passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve.

I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone 
and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent 
passing a 1-inch sieve and 0 to 5 percent passing a No. 4 sieve.  For use in foundation 
drain applications.

J. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand.

2.2 GEOTEXTILES 

A. Refer to Section 33 46 00 Subdrainage for additional information.

B. Subsurface Drainage/Separation Geotextile:  Nonwoven needle-punched geotextile, 
manufactured for subsurface drainage applications, made from polyolefins or 
polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 
and the following:

1. Basis-of-Design Product:  Subject to compliance with requirements, provide 
Thrace-LINQ, Needlepunched Nonwoven 140EX, 4 ounce fabric or an approved 
equal.

a. For use to separate storm drainage pipe backfill stone from the soils placed 
on top of the stone backfill. 

2.3 ACCESSORIES

A. Detectable Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches 
wide and 4 mils thick, continuously inscribed with a description of the utility, with 
metallic core encased in a protective jacket for corrosion protection, detectable by 
metal detector when tape is buried up to 30 inches deep; colored as follows:

1. Red:  Electric.
2. Yellow:  Gas, oil, steam, and dangerous materials.
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3. Orange:  Telephone and other communications.
4. Blue:  Water systems.
5. Green:  Sewer systems.

PART 3 - EXECUTION

3.1 GENERAL EARTH MOVING NOTES

A. Due to nature of the onsite soils, it is recommended that earth moving operations take 
place between late April and early November.  Earth moving outside these dates could 
encounter wet conditions and weather conditions that are not favorable to assisting 
with drying saturated soils.  

B. Offsite soils with a plasticity index (PI) greater than 30 percent should not be used for 
new imported fill materials under pavements, walks, buildings and structures.    

1. Off site soils should not be needed as there is a borrow area identified on the 
plans to obtain fill materials.  

C. There will be some rock removal on this site underneath the footings.  Excavated rock 
may be used on site for engineered fill materials under pavements and lawn areas but 
must follow outlined requirements.

D. Placement of fill materials shall be performed in a manner that creates uniform lifts.  Do 
not place a portion of one lift using shot rock and then finish the same lift area with clay 
soils.  Create homogenous lift layers of similar materials to help prevent differential 
settlement.  

E. When placing fill materials, shot rock must be placed first and then smaller shot rock 
and then clay soils.  Do not alternate between clay soil fill and shot rock layers.  This is 
to prevent unwanted settlement and to prevent water from being trapped between fill 
layers. 

3.2 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, and other hazards 
created by earthwork operations.

B. Preparation of subgrade for earthwork operations including removal of vegetation, 
topsoil, debris, obstructions, and deleterious materials from ground surface is specified 
in Division 31 Section "Site Clearing."

1. Remove all existing improvements scheduled for demolition and as identified on 
the drawing C002.  New Footings shall not bear on any existing improvements 
left in place.  Backfill all voids with approved engineered fill materials.
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C. Protect and maintain erosion and sedimentation controls, which are specified on sheet 
C002 and related specifications.

D. Provide protective insulating materials to protect subgrades and foundation soils 
against freezing temperatures, frost, rain and runoff.

E. Strip and stockpile topsoil within the limits of construction, in location approved by the 
Architect, on site prior to beginning mass earth moving operations.  Do not haul off or 
remove topsoil from the site until all areas have been properly filled with topsoil 
and finished grades have been achieved.  

F. The combination of heavy construction equipment traffic and excess surface moisture 
can cause pumping and deterioration of the near surface soils (prepared subgrade).  

1. The site subgrades should be maintained by the contractor by grading out ruts or 
areas that will collect water.  The site subgrades should not be allowed to pond 
surface water and should be dewatered as necessary.

2. Any established subgrade that has passed inspection that has become 
unsuitable due to construction traffic or ponding water will be repaired at no cost 
to the Owner.      

G. Any rocks larger than 12 inches in any direction uncovered during excavation should 
be segregated from the excavated material and or hauled off site, or processed to be 
used as fill if acceptable to applicable Inspector.

3.3 DEWATERING

A. Prevent surface water and ground water from entering excavations, from ponding on 
prepared subgrades, and from flooding Project site and surrounding area.

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation.

1. Positive surface and subsurface drainage should be established at the start of 
construction, maintained during the work and incorporated into the final design to 
prevent surface water ponding and saturation of subgrade and in place 
engineered fill.

2. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary 
drainage ditches.

3. Reroute surface water runoff from the adjacent property away from new 
construction and other areas as required.

4. Utilize temporary diversion ditches or permanent drainage swales per the grading 
plans, to direct surface water away from and around the building pad area.  
Should diversion ditches be needed, provide as required to direct water away 
from new construction area.

5. Water removal is critical to keep the on-site clay soils satisfactory for use as fill 
material under pavements and structures.  Existing on-site soils that are suitable 
for use that become unsuitable for use due to lack of dewatering will be replaced 
with approved engineered fill at no cost.
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C. Subsurface pavement drains shall be installed as soon as practical to help with 
dewatering the site.

3.4 EXPLOSIVES

A. Do not use.  

3.5 EXCAVATION, GENERAL

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character 
of surface and subsurface conditions encountered.  Unclassified excavated materials 
may include rock, soil materials, and obstructions.  No changes in the Contract Sum or 
the Contract Time will be authorized for rock excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil 
materials and rock, replace with satisfactory soil materials.

2. Remove rock to lines and grades indicated to permit installation of permanent 
construction.  Remove all heave rock.  The contractor will not be compensated 
for over-blasting rock and replacement of backfill materials.  

3. Removal of existing site features is covered under Division 31 “Site Clearing.”

3.6 EXCAVATION FOR STRUCTURES

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 
inch.  If applicable, extend excavations a sufficient distance from structures for placing 
and removing concrete formwork, for installing services and other construction, and for 
inspections.

1. Excavations for Building Footings and Foundations:  Do not disturb bottom of 
excavation. Remove loose soil, mud, debris and excess water just before placing 
concrete reinforcement.  Trim bottoms to required lines and grades to leave solid 
base to receive other work.  

2. Excavations for all other exterior footings:  Do not disturb bottom of excavation. 
Remove loose soil, mud, debris and excess water.  Excavate by hand to final 
grade just before placing concrete reinforcement.  Trim bottoms to required lines 
and grades to leave solid base to receive other work.

3. Trench for foundations after subgrades have been brought to required elevations 
and have been properly proof rolled and tested.  After a satisfactory subgrade 
has been established, proceed with trenching for building foundations.

3.7 EXCAVATION FOR WALKS AND PAVEMENTS

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, 
elevations, and subgrades.
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3.8 EXCAVATION FOR UTILITY TRENCHES

A. Excavate trenches to indicated gradients, lines, depths, and elevations.

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe 
below frost line where required/as shown on utility site plans/details.

B. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and 
support of pipes and conduit.  Shape subgrade to provide continuous support for bells, 
joints, and barrels of pipes and for joints, fittings, and bodies of conduits.  Remove 
projecting stones and sharp objects along trench subgrade.

C. Trench Bottoms:  Excavate trenches 6 inches deeper than bottom of pipe elevation to 
allow for bedding course.  Hand excavate for bell of pipe where applicable.

D. It is likely that some storm and utility lines will require rock trenching.  

E. Light pole bases shall be auger drilled to the size of the pole.  If holes are larger than 
the light pole base, concrete shall be used to backfill around the pole base up to -18 
inches below the adjacent finished grades.  This is to prevent the poles from settling 
over time from poorly compacted backfill.

3.9 SUBGRADE INSPECTION

A. Notify Architect when excavations have reached required subgrade.

B. If On-site Special Inspector, Field Quality Control Inspector or Architect determines that 
unsatisfactory soil is present, continue excavation and replace with compacted backfill 
or fill material as directed.

C. Remove all loose surface soil, topsoil and other unsuitable materials prior to placement 
of engineered fill.

D. When excavations have reached subgrade elevations, proof-roll subgrade below the 
building pad, concrete/asphalt pavements and engineered fill with heavy pneumatic-
tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll 
wet or saturated subgrades, proof roll after a suitable period of dry weather.

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in 
direction perpendicular to first direction.  Limit vehicle speed to 3 mph.

2. Proof-roll with a loaded tandem-axle or tri-axle dump truck with a GVW of 80,000.
3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or 

rutting, as determined by Architect, and replace with compacted engineered 
backfill as directed by the Architect.

4. Proof roll existing subgrades in areas of fill prior to placement of fill material.

a. Proof roll the existing subgrades as close to time of fill placement as 
possible to prevent degradation to the exposed subgrades. 
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b. Do not proof roll exposed bedrock that will serve as subgrade.  Visually 
inspect bedrock to ensure that a solid and consistent surface is present for 
new fill materials to be placed.    

5. If the existing subgrade surface becomes unsuitable due to construction traffic, 
exposure to moisture or other conditions detrimental to soils after acceptable 
proof-rolling, contractor will disk, aerate, scarify the top 12 inches and re-compact 
to required degree of compaction at no cost to the owner.  Proof roll to obtain 
approval prior to placement of fill.   

E. When excavations have reached subgrade elevations for site masonry sign footings in 
native undisturbed soils, inspect and test exposed soils for suitable bearing medium.

F. Authorized additional excavation and replacement material will be paid for according to 
Contract provisions for changes in the Work.

G. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated 
water, or construction activities, as directed by Architect, without additional 
compensation.

3.10 OVER EXCAVATION (CL SOILS AND ROCK)

A. Refer to Drawing C101 for additional requirements for areas to receive over excavation 
and backfilling under the building footings (interior and exterior footings).  

B. Over excavate under the building footings as shown on the plans and noted below:

1. Under the bus garage building footings only:  Remove all in place soils and rock 
to elevation 793.50 (two feet below the footing bearing elevation).

2. Do not mass remove soils from under the building floor slabs.  

3.11 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavation under foundations or wall footings with engineered fill and 
compact to the specified degree of compaction.  Use fill materials approved by 
Architect.

1. Fill unauthorized excavations under other construction or utility pipe as directed 
by Architect.

3.12 STORAGE OF SOIL MATERIALS

A. Stockpile borrow soil materials, excavated satisfactory/unsatisfactory soil materials, 
topsoil and old fill material without intermixing.  Place, grade, and shape stockpiles to 
drain surface water.  Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations.  
2. Stockpile soil materials in a location acceptable to the Architect.
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3. This area will need to be prepared to receive stock piled soil materials by striping 
vegetative cover and topsoil to prevent mixing soil materials. 

3.13 BACKFILL

A. Place and compact backfill in excavations promptly, but not before completing the 
following:

1. Construction below finish grade including, where applicable, subdrainage, 
dampproofing, waterproofing, and perimeter insulation.

2. Surveying locations of underground utilities for Record Documents.
3. Testing and inspecting underground utilities.
4. Removing concrete formwork.
5. Removing trash and debris.
6. Removing temporary shoring and bracing, and sheeting.
7. Installing permanent or temporary horizontal bracing on horizontally supported 

walls.
8. Removal of loose soil and other unsuitable materials.

B. Place backfill on subgrades free of mud, frost, snow, or ice.

C. Backfill voids created from removal of existing structures (storm structures, utilities, 
pavements etc) with approved engineered fill.

D. Shot rock placement:  

1. Place shot rock in a manner that allows for maximum compaction and creation of 
a fill mass with minimal voids, nesting of larger rock fragments.  Several passes 
with heavy construction equipment will be needed to properly compact the clean 
shot rock.  

2. Blade, back-blade the shot rock to establish a stable fill mass capable of 
supporting additional fill materials, pavements or structures.  

3. Subgrade must be free of ponding water prior to placement.
4. Place in maximum 12 inch thick lifts.
5. Positive drainage of the shot rock layer must be provided to prevent water from 

accumulating in the layer.  
6. Larger rock pieces shall be placed flat and not overlap each other.
7. Shot rock placement to be observed by Field Quality Control Inspector.  

3.14 UTILITY TRENCH BACKFILL

A. Place backfill on subgrades free of mud, frost, snow, or ice.

B. Place and compact bedding course on trench bottoms and where indicated.  Shape 
bedding course to provide continuous support for bells, joints, and barrels of pipes and 
for joints, fittings, and bodies of conduits.

C. Place and compact initial backfill of satisfactory soil, free of particles larger than 1 inch 
in any dimension, to a height of 12 inches over the utility pipe or conduit.
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1. Carefully compact initial backfill under pipe haunches and compact evenly up on 
both sides and along the full length of utility piping or conduit to avoid damage or 
displacement of piping or conduit.  Coordinate backfilling with utilities testing.

D. Backfill voids with satisfactory/engineered fill soil materials (same as soils to be 
installed above the utility line) while installing and removing shoring and bracing.

E. Backfill voids in utility trenches under the building pad with excavated lean clay 
engineered fill materials.  Open graded stones shall not be used (such as #57 or #2 
stone).  Excavatable Flowable fill may be used as well.

F. Where utilities are excavated under asphalt or concrete pavements, backfill with #57 
stone up to pavement subgrade elevations.  Place a filter fabric between the stone 
backfill and the base stone for the pavements.    

G. Place and compact final backfill of satisfactory soil to final subgrade elevation.

H. Install warning tape directly above utilities, 12 inches below finished grade, except 6 
inches below subgrade under pavements and slabs.

3.15 SOIL FILL

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal 
so fill material will bond with existing material.

B. Place and compact fill material in layers to required elevations as follows:

1. Under lawns and planted areas, use satisfactory soil materials and excess 
topsoil.  Mix topsoil and satisfactory soils together to create a consistent fill up to 
subgrade elevations for topsoil placement.

a. Shot rock may be used in lawn areas but shall be placed more than 3’ 
below the finished grades to ensure enough topsoil and clay soils are 
placed for suitable growing median for plants and grasses.

2. Under walks, use satisfactory soil material.
3. Under steps, ramps and pavements, use engineered fill.
4. Under building pad, use engineered fill.
5. Under utility pads and other site structures, use engineered fill.

C. Place soil fill on subgrades free of mud, frost, snow, or ice.

D. At the end of each day or prior to a forecasted rain event, all installed lifts shall be drum 
rolled smooth to prevent ponding of water and to facilitate water to run off.  Surface 
water shall not be allowed to pond on the surface, in tire ruts or trench excavations.  

E. Soil fill and cut areas cannot exceed a slope of 1’V to 3’ H.
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3.16 SOIL MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer 
before compaction to within plus or minus (+/-) 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or 
contain frost or ice.

2. Remove and replace or scarify and air dry otherwise satisfactory soil material 
that exceeds optimum moisture content by 2 percent and is too wet to compact to 
specified dry unit weight.

3. Soils that are allowed to dry out significantly during grading operations, re-
saturation of these soils could cause structural distress to the subgrades and 
improvements.  Care must be taken to ensure proper soil moisture levels are 
maintained.

3.17 COMPACTION OF SOIL BACKFILLS AND FILLS

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for 
material compacted by heavy compaction equipment, and not more than 4 inches in 
loose depth for material compacted by hand-operated tampers.

B. Place backfill and fill soil materials evenly on all sides of structures to required 
elevations, and uniformly along the full length of each structure.

C. Compact soil materials to not less than the following percentages of maximum dry unit 
weight according to ASTM D 698:

1. All engineered fill placed below the building pad and asphalt/concrete pavements 
shall be compacted to at least 98 percent.

a. Fill compaction for the above shall extend to at least 5 feet beyond in all 
directions under the building pad.

2. Under walkways compact each layer of backfill or fill soil material at 98 percent.
3. All aggregate base layers should be compacted to a minimum of 95 percent.
4. Under lawn or unpaved areas, compact each layer of backfill or fill soil material to 

within a range between 85 and 92 percent.  If soils compactions are higher than 
92 percent, the contractor will be responsible for disking, aerating or spading the 
soils to a depth of 8” to create a suitable subgrade growing condition for lawns 
and plants. 

5. For utility trenches, compact each layer of initial and final backfill soil material to 
similar compaction requirements of the soils/finished surface above the utility.

6. Shot rock shall be placed and observed by the appropriate inspector to ensure 
that proper compaction and installation has been achieved.  

7. All lifts are to be monitored and shall receive field density tests as the lifts are 
being placed in order to verify that compaction standards are met.  Refer to 
Special Inspections and Field Quality Control herein. 

D. Soils shall be compacted to ensure the specified bearing capacities are met.  Refer to 
Structural plans and specifications for additional requirements.  Properly compacted  
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engineered fill and lean clay soils should be able to support 2,000 pounds per square 
foot (psf).    

3.18 GRADING

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  
Comply with compaction requirements and grade to cross sections, lines, and 
elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required 

surface tolerances.

B. Site Grading:  Slope grades to direct water away from buildings and to prevent 
ponding.  Finish subgrades to required elevations within the following tolerances:

1. Lawn or Unpaved Areas:  Plus or minus 1 inch.
2. Walks:  Plus or minus 1 inch.

a. Where ADA (American with Disabilities Act) slope requirements are 
required, plus or minus ½ inch.

3. Pavements:  Plus or minus 1 inch.

a. Where ADA (American with Disabilities Act) slope requirements are 
required, plus or minus ½ inch.

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested 
with a 10-foot straightedge.

3.19 CUT AND FILL SLOPES

A. Maximum slope for any cut/fill area shall be 3’H:1V’.  

B. Toes of slopes shall have drainage swales as indicated on the plans to direct water 
away from these areas.

C. It is recommended that fill slopes be constructed steeper than the designed grades and 
then cut to the designed slope to achieve maximum compaction efforts.  

D. Fill placed on side slopes must be placed in horizontal lifts starting at the toe of the 
slope while securely benching the new fill material into the existing slope.  Continue to 
place the fill in horizontal lifts until final proposed grade is reached.   

3.20 SUBSURFACE DRAINAGE

A. Refer to section 33 46 00 Subdraiange for requirements.  
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3.21 BASE COURSES

A. Place base course on subgrades free of mud, frost, snow, or ice.

B. On prepared subgrade, place subbase and base course under pavements and walks 
as follows:

1. Place base course under asphalt/concrete paving over prepared subgrades in 
equal thickness lifts not to exceed 6 inch per lift, or if less than 6 inches in 
compacted thickness, place in a single layer.

2. Place base course material over subgrade under walks in single lift. 
3. Shape base course to required crown elevations and cross-slope grades.
4. Place base course 6 inches or less in compacted thickness in a single layer.
5. Compact base course at optimum moisture content to required grades, lines, 

cross sections, and thickness to not less than 95 Insert percentage percent of 
maximum dry unit weight according to standard proctor ASTM D 698.

3.22 GEOTEXTILE FILTER FABRICS

A. Install per manufacturer’s written instructions.

3.23 SPECIAL INSPECTIONS

A. Testing Agency:  Owner will engage a qualified independent geotechnical engineering 
testing agency to perform special inspections testing.

B. Refer to Division 01, Section “Structural Special Inspection” for additional information 
and with the adopted building code special inspection requirements for the State of KY.

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  
Proceed with subsequent earthwork only after test results for previously completed 
work comply with requirements.

D. Testing agency shall test samples of all imported fill material for use under the building 
pad to ensure soils meet requirements herein.

E. Testing agency will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 6938, and ASTM D 2937, as applicable.  Tests will be 
performed at the following locations and frequencies:

1. Building Pad Areas:  At subgrade and at each compacted fill and backfill layer, at 
least 1 test for every 2000 sq. ft. or less of building pad.  Building pad area will 
extend 5 feet beyond the face of the building.

a. Each lift under the building pad should be compacted and tested by nuclear 
density gauge methods prior to placing additional lifts. 

b. Proof rolling as described in previous sections.
c. Dynamic Cone Penetration where required.   
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2. Over excavation of in place soils:  For mass removal under building pad - Proof 
roll exposed natural soils after removal of all unsuitable soils.  Or test as 
recommended by the Special Inspector.    

3. Foundation Wall Backfill:  At each compacted backfill layer, at least 1 test for 
each 50 feet or less of wall length, within the defined building pad area.

4. Test exposed subgrade under the footings after over excavation prior to 
backfilling.  Test each 50’ of exposed trench to ensure the exposed soils are 
suitable to support the engineered fill soils.  Test as recommended by the special 
inspector.    

5. Trench Backfill:  At each compacted initial and final backfill layer, at least 1 test 
for each 50 feet or less of trench length, at locations within the defined building 
pad area.

F. When testing agency reports that subgrades, fills, or backfills have not achieved 
degree of compaction specified, scarify and moisten or aerate, or remove and replace 
soil to depth required; re-compact and retest until specified compaction is obtained.

3.24 FIELD QUALITY CONTROL

A. Testing Agency:  Owner will engage a qualified independent geotechnical engineering 
testing agency to perform special inspections testing.

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  
Proceed with subsequent earthwork only after test results for previously completed 
work comply with requirements.

C. Testing agency will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 6938, and ASTM D 2937, as applicable.  Tests will be 
performed at the following locations and frequencies:

1. Paved Areas:  At subgrade and at each compacted fill and backfill layer, at least 
1 test for every 2500 sq. ft. or less of paved area.  

a. Each engineered fill lift should be compacted and tested by nuclear density 
gauge methods prior to placing additional lifts.

b. Proof roll where indicated in previous sections.  Do not proof roll exposed 
bedrock.    

2. Trench Backfill:  At each compacted initial and final backfill layer, at least 1 test 
for each 100 feet or less of trench length, at locations outside of the building pad 
area.

3. Lawn Areas:  At subgrade and at each compacted fill and backfill layer, at least 1 
test for every 5,000 sq. ft. or less of lawn area.

4. Test and inspect the stone backfill for the underground detention system as 
recommended by testing agency to ensure that the stone has been properly 
compacted.  Minimum of 10 tests.   

D. When testing agency reports that subgrades, fills, or backfills have not achieved 
degree of compaction specified, scarify and moisten or aerate, or remove and replace 
soil to depth required; re-compact and retest until specified compaction is obtained
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3.25 PROTECTION

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and 
erosion.  Keep free of trash and debris.

B. Repair and reestablish grades to specified tolerances where completed or partially 
completed surfaces become eroded, rutted, settled, or where they lose compaction due 
to subsequent construction operations or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Architect; 
reshape and re-compact.

2. The site subgrades should be maintained by the contractor by grading out ruts or 
areas that will collect water.  The site subgrades should not be allowed to pond 
surface water and should be dewatered as necessary.

C. Where settling occurs before Project correction period elapses, remove finished 
surfacing, backfill with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match 
adjacent work, and eliminate evidence of restoration to greatest extent possible.

3.26 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Disposal:  Remove surplus satisfactory soil and waste material, including 
unsatisfactory soil, trash, and debris, and legally dispose of it off Owner's property.

B. Soils can be disposed of on site in a manner and location acceptable to the Owner and 
Architect. 

END OF SECTION 31 20 00
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SECTION 31 31 16 - TERMITE CONTROL

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes: 

1. Soil treatment with termiticide.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of termite control product.

1. Include the EPA-Registered Label for termiticide products.

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For qualified Installer.

B. Product Certificates:  For termite control products, from manufacturer.

C. Soil Treatment Application Report:  After application of termiticide is completed, submit 
report for Owner's records and include the following:

1. Date and time of application.
2. Moisture content of soil before application.
3. Termiticide brand name and manufacturer.
4. Quantity of undiluted termiticide used.
5. Dilutions, methods, volumes used, and rates of application.
6. Areas of application.
7. Water source for application.

D. Warranties:  Sample of special warranties.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  A specialist who is licensed according to regulations of 
authorities having jurisdiction to apply termite control treatment and products in 
jurisdiction where Project is located.

B. Regulatory Requirements:  Formulate and apply termiticides and termiticide devices 
according to the EPA-Registered Label.

C. Source Limitations:  Obtain termite control products from single source.
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1.5 PROJECT CONDITIONS

A. Environmental Limitations:  To ensure penetration, do not treat soil that is water 
saturated or frozen.  Do not treat soil while precipitation is occurring.  Comply with 
requirements of the EPA-Registered Label and requirements of authorities having 
jurisdiction.

B. Coordinate soil treatment application with excavating, filling, grading, and concreting 
operations.  Treat soil under footings, grade beams, and ground-supported slabs 
before construction.

C. Prevent soil treatment from entering the adjacent storm water drainage swales and city 
storm water conveyance system.  

1.6 WARRANTY

A. Soil Treatment Special Warranty:  Manufacturer's standard form, signed by Applicator 
and Contractor, certifying that termite control work, consisting of applied soil termiticide 
treatment, will prevent infestation of subterranean termites.  If subterranean termite 
activity or damage is discovered during warranty period, re-treat soil and repair or 
replace damage caused by termite infestation.

1. Warranty Period:  Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 SOIL TREATMENT

A. Termiticide:  Provide an EPA-Registered termiticide, complying with requirements of 
authorities having jurisdiction, in an aqueous solution formulated to prevent termite 
infestation.  Provide quantity required for application at the label volume and rate for 
the maximum termiticide concentration allowed for each specific use, according to 
product's EPA-Registered Label.

1. Service Life of Treatment:  Soil treatment termiticide that is effective for not less 
than five years against infestation of subterranean termites.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Coordinate installation of termiticides with construction schedule and General 
Contractor.  Do not install if building construction will degrade the soils around the 
building.

B. Examine substrates, areas, and conditions, with Applicator present, for compliance 
with requirements for moisture content of soil per termiticide label requirements, 
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interfaces with earthwork, slab and foundation work, landscaping, utility installation, 
and other conditions affecting performance of termite control.

C. Proceed with application only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. General:  Comply with the most stringent requirements of authorities having jurisdiction 
and with manufacturer's written instructions for preparation before beginning 
application of termite control treatment.  Remove all extraneous sources of wood 
cellulose and other edible materials such as wood debris, tree stumps and roots, 
stakes, formwork, and construction waste wood from soil within and around 
foundations.

B. Soil Treatment Preparation:  Remove foreign matter and impermeable soil materials 
that could decrease treatment effectiveness on areas to be treated.  Loosen, rake, and 
level soil to be treated except previously compacted areas under slabs and footings.  
Termiticides may be applied before placing compacted fill under slabs if recommended 
in writing by termiticide manufacturer.

1. Fit filling hose connected to water source at the site with a backflow preventer, 
complying with requirements of authorities having jurisdiction.

3.3 APPLICATION, GENERAL

A. General:  Comply with the most stringent requirements of authorities having jurisdiction 
and with manufacturer's EPA-Registered Label for products.

3.4 APPLYING SOIL TREATMENT

A. Application:  Mix soil treatment termiticide solution to a uniform consistency.  Provide 
quantity required for application at the label volume and rate for the maximum specified 
concentration of termiticide, according to manufacturer's EPA-Registered Label, to the 
following so that a continuous horizontal and vertical termiticidal barrier or treated zone 
is established around and under building construction.  Distribute treatment evenly.

1. Slabs-on-Grade:  Under ground-supported slab construction, including footings, 
building slabs, and attached slabs as an overall treatment.  Treat soil materials 
before concrete footings and slabs are placed.

2. Foundations:  Adjacent soil, including soil along the entire inside perimeter of 
foundation walls; around plumbing pipes and electric conduit penetrating the 
slab; around interior column footers, piers, and chimney bases; and along the 
entire outside perimeter, from grade to bottom of footing.  Avoid soil washout 
around footings.

3. Penetrations:  At expansion joints, control joints, and areas where slabs will be 
penetrated by utility lines.
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B. Avoid disturbance of treated soil after application.  Keep off treated areas until 
completely dry.

C. Protect termiticide solution, dispersed in treated soils and fills, from being diluted until 
ground-supported slabs are installed.  Use waterproof barrier according to EPA-
Registered Label instructions.

D. Post warning signs in areas of application.

E. Reapply soil treatment solution to areas disturbed by subsequent excavation, grading, 
landscaping, or other construction activities following application.

END OF SECTION 31 31 16 
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SECTION 32 12 16 - ASPHALT PAVING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Hot-mix asphalt paving.
2. Hot-mix asphalt patching.
3. Paving Seam Geotextile Fabric (For use only were indicated).  

1.2 DEFINITIONS

A. KYTC:  Kentucky Transportation Cabinet.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product.

1. Include technical data and tested physical and performance properties.
2. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of 

each job mix proposed for the Work.
3. Job-Mix Designs:  For each job mix proposed for the Work.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For manufacturer.

B. Material Certificates:  For each paving material.  Include statement that mixes 
containing recycled materials will perform equal to mixes produced from all new 
materials.

C. Material Test Reports:  For each paving material, by a qualified testing agency.

D. Paving Fabric material information, and manufacturer’s standard information.

1. If utilized on the project.  See sections below for additional information.

E. Field quality-control reports.

1. For proof rolling of the prepared aggregate base course.
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1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved 
by the KYTC.

B. Regulatory Requirements:  Comply with materials, workmanship, and other applicable 
requirements of the KYTC for asphalt paving work.

1. Measurement and payment provisions and safety program submittals included in 
standard specifications do not apply to this Section.

2. If conflicting information between the KYTC standard specifications and this 
document are found, the more stringent of the 2 shall apply.  Notify the Architect 
for clarification.  

1.6 FIELD CONDITIONS

A. Environmental Limitations: Do not apply asphalt materials if subgrade is wet or 
excessively damp, if rain is imminent or expected before time required for adequate 
cure, or if the following conditions are not met:

1. Prime Coat: Minimum surface temperature of 60 deg F.
2. Tack Coat: Minimum surface temperature of 60 deg F.
3. Asphalt Base Course: Minimum surface temperature of 40 deg F and rising at 

time of placement.
4. Asphalt Surface Course: Minimum surface temperature of 60 deg F at time of 

placement.

B. Refer to KYTC standard specifications for additional information and requirements.

1. Please note that testing of the installed asphalt paving thickness and compaction 
density is required.  

C. Notify Architect if prepared base stone or other conditions are not satisfactory and 
would adversely affect the asphalt at time of installation for resolution.

D. Coordinate base bid work with ROW work.  Notify Architect if conflicts are found 
between existing conditions in the ROW/proposed work and base bid work.

PART 2 - PRODUCTS

2.1 BASE MATERIALS

A. Aggregate Base Course:  Refer to Division 31 Section ‘Earth Moving’ for requirements.

2.2 AGGREGATES – ASPHALT PAVING

A. General:  Use materials and gradations that have performed satisfactorily in previous 
installations.  Materials below shall be per KYTC referenced ASTM and AASHTO 
current standards.
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A. Coarse Aggregate: ASTM D 692/D 692M, sound; angular crushed stone, crushed 
gravel, or cured, crushed blast-furnace slag.

B. Fine Aggregate:  ASTM D 1073, sharp-edged natural sand or sand prepared from 
stone, gravel, cured blast-furnace slag, or combinations thereof.

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of 
the total aggregate mass.

C. Mineral Filler:  ASTM D 242/D 242M, rock or slag dust, hydraulic cement, or other inert 
material.

2.3 ASPHALT MATERIALS

A. General:  Use materials that have performed satisfactorily in previous installations.  
Materials below shall be per KYTC referenced ASTM and AASHTO current standards.

B. Asphalt Binder:  PG 64-22, and shall meet the requirements for Class III mixtures per 
KYTC.

A. Tack Coat:  ASTM D 977 emulsified asphalt, slow setting, diluted in water, of suitable 
grade and consistency for application.

B. Water: Potable.

2.4 AUXILIARY MATERIALS

A. Recycled Materials for Hot-Mix Asphalt Mixes (Optional): Reclaimed asphalt pavement; 
reclaimed, unbound-aggregate base material; and recycled materials approved by 
KYTC and from sources and gradations that have performed satisfactorily in previous 
installations, equal to performance of required hot-mix asphalt paving produced from all 
new materials.

B. Sand:  ASTM D 1073, Grade No. 2 or No. 3.

C. Joint Sealant: ASTM D 6690, Type II or III, hot-applied, single-component, polymer-
modified bituminous sealant.

D. Paving Geotextile:  AASHTO M 288 paving fabric; nonwoven polypropylene; resistant 
to chemical attack, rot, and mildew; and specifically designed for paving applications.  

1. Paving Fabric is identified for use on the plans and details.  Use paving fabric for 
any trench that is made in installed asphalt base course prior to installing asphalt 
surface course and where indicated for use in the KYTC ROW.  

2. Basis of design:  Mirafi MPV 400 paving geotextile fabric as manufactured by 
Tencate.  Or an approved product which is equal and or exceeds the basis of 
design, by one of the following companies:

a. Tensar International Corporation
b. Propex Geosynthetics
c. Approved equal meeting the minimum qualities of the basis of design.

3. For use on seams where installed base course has been cut.
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4. Provide manufacturer’s standard roll widths (not less than 24 inches).
5. Install per manufacturer’s written requirements. 
6. Provide quantities below for each individual job:

a. Provide enough linear feet to cover any cuts in the existing KYTC ROW 
asphalt prior to installing the asphalt surface course.  

b. Where directed by Architect to remediate newly installed cut asphalt base 
course paving.

2.5 MIXES

A. Recycled Content of Hot-Mix Asphalt:  Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 20 percent or more than 30 percent by 
weight.

1. Surface Course Limit:  Recycled content no more than 10 percent by weight.
2. Optional.  Not required to provide recycled content.

B. Hot-Mix Asphalt:  Dense-graded, hot-laid, hot-mix asphalt plant mixes approved by 
authorities having jurisdiction and complying with the following requirements:

1. Provide mixes with a history of satisfactory performance in geographical area 
where Project is located and per the KYTC.

2. Base Course: Refer to details for thickness – (KTC CL3 Base 0.75D PG64-22).
3. Surface Course: 1-1/2 inches (KTC CL3 SURF 0.38D PG64-22).

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that subgrade is dry and in suitable condition to begin paving.

B. Proof-roll compacted aggregate base below pavements with heavy pneumatic-tired 
equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet 
or saturated aggregate base.

1. Completely proof-roll in one direction, repeating proof-rolling in direction 
perpendicular to first direction or in opposite direction for narrow areas.  Limit 
vehicle speed to 3 mph.

2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 
15 tons.

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or 
rutting, as determined by Architect, and replace with compacted backfill or fill as 
directed By Architect.

C. Proceed with paving only after unsatisfactory conditions have been corrected.
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D. Verify that storm drainage piping, utility lines and other items requiring a cut or 
installation below the asphalt surface / overlay course have been completed.

E. Verify that pavement underdrains are installed (where noted on the plans) prior to 
proceeding.  These underdrains are important to remove subsurface water from the 
stone base to help keep the subgrade soils from becoming saturated.  

3.2 PATCHING NEW ASPHALT BASE

A. This applies to trenching new asphalt base course only – cutting finished asphalt 
surface course will not be allowed.

1. Before proceeding with cutting the asphalt base course – notify the Architect for 
approval.

B. Asphalt Pavement:  Saw cut perimeter of patch / trench cut to create a uniform edge 
and excavate existing pavement section to sound base.  Do not undermine existing 
pavements to remain.  Cut excavation faces vertically.  Remove excavated material.  
Recompact existing unbound-aggregate base course to form new subgrade.

C. Tack Coat:  Before placing patch material, apply tack coat uniformly to vertical asphalt 
surfaces abutting the patch.  Apply at a rate of 0.05 to 0.15 gal./sq. yd..

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces.

D. Prior to placing asphalt pavement, provide the minimum aggregate stone subbase and 
base as shown in the asphalt paving details.

E. Placing Patch Material:  Fill excavated pavement areas with hot-mix asphalt base mix 
for full thickness of patch and, while still hot, compact flush with adjacent surface.

F. Provide a paving geotextile over the cut areas to prevent any cracks in the surface 
course.  Extend fabric a minimum of 12” beyond all sides of the cut line.

3.3 PAVING GEOTEXTILE INSTALLATION

A. For use where indicated above in 3.2.  

B. Apply tack coat uniformly to existing pavement surfaces at a rate of 0.20 to 0.30 
gal./sq. yd..

C. Place paving geotextile promptly according to manufacturer's written instructions.  
Broom or roll geotextile smooth and free of wrinkles and folds.  Overlap longitudinal 
joints a minimum of 6 inches and transverse joints a minimum of 6 inches.

D. Protect paving geotextile from traffic and other damage, and place hot-mix asphalt 
overlay the same day.
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E. Apply fabric as follows:

1. Minimum of 12” wide strip along saw cut joints in the new asphalt pavement base 
course.

3.4 SURFACE PREPARATION

A. General:  Immediately before placing asphalt materials, remove loose and deleterious 
material from substrate surfaces.  Ensure that prepared subgrade is ready to receive 
paving.

B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 
gal./sq. yd..

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces.

3.5 PLACING HOT-MIX ASPHALT

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  
Place asphalt mix by hand in areas inaccessible to equipment in a manner that 
prevents segregation of mix.  Place each course to required grade, cross section, and 
thickness when compacted.

1. Place hot-mix asphalt base course in single lift, or in two equal lifts.
2. Place hot-mix asphalt surface course in single lift.
3. Spread mix at a minimum temperature of 250 deg F.
4. Begin applying mix along centerline of crown for crowned sections and on high 

side of one-way slopes unless otherwise indicated.
5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls 

and tears in asphalt-paving mat.

B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of 
a lesser width are required.

1. After first strip has been placed and rolled, place succeeding strips and extend 
rolling to overlap previous strips.  Overlap mix placement about 1 to 1-1/2 inches 
from strip to strip to ensure proper compaction of mix along longitudinal joints.

2. Complete a section of asphalt base course before placing asphalt surface 
course.

C. Promptly correct surface irregularities in paving course behind paver.  Use suitable 
hand tools to remove excess material forming high spots.  Fill depressions with hot-mix 
asphalt to prevent segregation of mix; use suitable hand tools to smooth surface.
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3.6 JOINTS

A. Construct joints to ensure a continuous bond between adjoining paving sections.  
Construct joints free of depressions, with same texture and smoothness as other 
sections of hot-mix asphalt course.

1. Clean contact surfaces and apply tack coat to joints.
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches.
3. Offset transverse joints, in successive courses, a minimum of 24 inches.
4. Construct transverse joints at each point where paver ends a day's work and 

resumes work at a subsequent time.  Construct these joints per KYTC standards.
5. Compact joints as soon as hot-mix asphalt will bear roller weight without 

excessive displacement.
6. Compact asphalt at joints to a density within 2 percent of specified course 

density.

3.7 COMPACTION

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight 
without excessive displacement.  Compact hot-mix paving with hot, hand tampers or 
with vibratory-plate compactors in areas inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F.

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling 
joints and outside edge.  Examine surface immediately after breakdown rolling for 
indicated crown, grade, and smoothness.  Correct laydown and rolling operations to 
comply with requirements.

C. Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling 
while hot-mix asphalt is still hot enough to achieve specified density. Continue rolling 
until hot-mix asphalt course has been uniformly compacted to the following density:

1. Average Density: 92 percent of reference laboratory density according to 
ASTM D 2041, but not less than 90 percent or greater than 94 percent. The 
average of the cores shall be between 92-94%. No individual core value will be 
less than 90% or greater than 96%.

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt 
is still warm.

E. Edge Shaping:  While surface is being compacted and finished, trim edges of 
pavement to proper alignment.  Bevel edges while asphalt is still hot; compact 
thoroughly.

F. Repairs:  Remove paved areas that are defective or contaminated with foreign 
materials and replace with fresh, hot-mix asphalt.  Compact by rolling to specified 
density and surface smoothness.

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has 
cooled and hardened.
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H. Erect barricades to protect paving from traffic until mixture has cooled enough not to 
become marked.

3.8 INSTALLATION TOLERANCES

A. Pavement Thickness:  Compact each course to produce the thickness indicated within 
the following tolerances:

1. Base Course:  Plus or minus 1/2 inch.
2. Surface Course:  Plus 1/4 inch, minus 1/8 inch.
3. Pavements shall be flush with adjacent existing pavements to remain to ensure 

proper surface water drainage.

B. Pavement Surface Smoothness:  Compact each course to produce a surface 
smoothness within the following tolerances as determined by using a 10-foot 
straightedge applied transversely or longitudinally to paved areas:

1. Base Course:  1/4 inch.
2. Surface Course:  1/8 inch.
3. Areas subject to ADA (American with Disabilities Act) requirements, tolerances 

shall be such that these areas do not exceed the maximum cross slope in any 
direction of 2 percent or 1’V in 50’H.  

3.9 FIELD QUALITY CONTROL

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections.

1. Testing Agency shall send reports to Contractor, Owner and Architect.  If any 
deficiencies are noted, notify the Architect immediately for resolution.

B. Proof roll the compacted aggregate stone base course prior to placing asphalt as 
outlined in previous sections of this specification.

C. Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined 
according to ASTM D 3549/D 3549M or as determined by Owner’s Testing Agency.

D. In-Place Density: Testing agency will take samples of compacted pavement according 
to ASTM D 2041 or as determined by Owner’s Testing Agency.

1. In-place density of compacted pavement will be determined as noted below:

a. Field density of in-place compacted pavement shall be determined by 
nuclear method according to ASTM D 2950 and correlated with 
ASTM D 1188 or ASTM D 2726/D 2726M.

b. Test each 1,000 sq yds or less of installed pavement or 1 test for each 
small section of installed pavements.  

c. Test both asphalt base and surface course.
d. If Testing Agency determines core samples need to be taken, coordinate 

with Architect prior to performing.
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e. Testing Agency may recommend a different test to determine density – 
with approval by the Architect.   

E. Remove and replace or install additional hot-mix asphalt where test results or 
measurements indicate that it does not comply with specified requirements.

1. Coordinate with Architect prior to repairs.

3.10 WASTE HANDLING

A. Except for materials indicated or that can be recycled, remove all excavated material 
from the Project Site and legally dispose in an EPA-approved landfill.

END OF SECTION 32 12 16
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SECTION 32 13 13 - CONCRETE PAVING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes Concrete Paving and the following:

1. Foundations for Sign and Fence Posts.
2. Concrete Pavements.
3. Walks.

B. Related Requirements: 

1. Section 32 13 73 "Concrete Paving Joint Sealants" for joint sealants in expansion 
and contraction joints within concrete paving and in joints between concrete 
paving and asphalt paving or adjacent construction.

1.2 DEFINITIONS

A. Cementitious Materials: Portland cement alone or in combination with one or more of 
blended hydraulic cement, fly ash, slag cement, and other pozzolans.

B. W/C Ratio: The ratio by weight of water to cementitious materials.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples for Initial Selection: For each type of product, ingredient, or admixture 
requiring color selection.

C. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures 
when characteristics of materials, Project conditions, weather, test results, or other 
circumstances warrant adjustments.

1. Provide revised Mix Design if required for machine placement of curbs/curb and 
gutters.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified ready-mix concrete manufacturer.

B. Material Certificates: For the following, from manufacturer:

1. Cementitious materials.
2. Steel reinforcement and reinforcement accessories.
3. Admixtures.
4. Curing compounds.
5. Applied finish materials.
6. Bonding agent or epoxy adhesive.
7. Joint fillers.

C. Material Test Reports: For each of the following:
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1. Aggregates: Include service-record data indicating absence of deleterious 
expansion of concrete due to alkali-aggregate reactivity.

D. Field quality-control reports.

1.5 QUALITY ASSURANCE

A. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing 
ready-mixed concrete products and that complies with ASTM C 94/C 94M 
requirements for production facilities and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities" (Quality Control Manual - Section 3, "Plant 
Certification Checklist").

B. Testing Agency Qualifications (Owner will engage): Qualified according to 
ASTM C 1077 and ASTM E 329 for testing indicated.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-1 or an equivalent certification 
program.

1.6 FIELD CONDITIONS

A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for 
other construction activities.

B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or 
reduced strength that could be caused by frost, freezing, or low temperatures. Comply 
with ACI 306.1 and the following:

1. When air temperature has fallen to or is expected to fall below 40 deg F, 
uniformly heat water and aggregates before mixing to obtain a concrete mixture 
temperature of not less than 50 deg F and not more than 80 deg F at point of 
placement.

2. Do not use frozen materials or materials containing ice or snow.
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents 

or chemical accelerators unless otherwise specified and approved in design 
mixtures.

C. Hot-Weather Concrete Placement: Comply with ACI 301 and as follows when hot-
weather conditions exist:

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F 
at time of placement. Chilled mixing water or chopped ice may be used to control 
temperature, provided water equivalent of ice is calculated in total amount of 
mixing water. Using liquid nitrogen to cool concrete is Contractor's option.

2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not 
exceed ambient air temperature immediately before embedding in concrete.

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. 
Keep subgrade moisture uniform without standing water, soft spots, or dry areas.
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PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL

A. ACI Publications: Comply with ACI 301 unless otherwise indicated.

2.2 BASE MATERIALS

A. Base Course:  Refer to Division 31 Section ‘Earth Moving’. 

2.3 FORMS

A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type 
materials to provide full-depth, continuous, straight, and smooth exposed surfaces.

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or 
less. Do not use notched and bent forms.

2. Use forms that equal the specified thickness of the concrete paving.
3. No part of the form shall protrude into the finished concrete.    

B. Form-Release Agent: Commercially formulated form-release agent that will not bond 
with, stain, or adversely affect concrete surfaces and that will not impair subsequent 
treatments of concrete surfaces.

C. Do not use forms that will leave permanent depressions/indentions into the backside of 
curbs, walls or other formed work.  As this creates a weak point in the concrete for 
cracks to form outside of the designated control joints.

2.4 STEEL REINFORCEMENT

A. Recycled Content (Optional):  Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 20 percent.

B. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, fabricated from as-
drawn steel wire into flat sheets.

1. Use WWF sizes as detailed on the plans and details.
2. Support WWF with chairs as noted in sections below.

C. Reinforcing Bars: ASTM A 615/A 615M, Grade 60; deformed.

D. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60 plain-steel bars.  Cut bars true to 
length with ends square and free of burrs.

E. Tie Bars: ASTM A 615/A 615M, Grade 60; deformed.

F. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars, welded-wire reinforcement, and dowels in place. 
Manufacture bar supports according to CRSI's "Manual of Standard Practice" from 
steel wire, plastic, or precast concrete of greater compressive strength than concrete 
specified, and as follows:

1. Equip wire bar supports with sand plates or horizontal runners where base 
material will not support chair legs.

2. Lifting of the WWF will not be acceptable.
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2.5 CONCRETE MATERIALS

A. Cementitious Materials: Use the following cementitious materials, of same type, brand, 
and source throughout Project:

1. Portland Cement: ASTM C 150/C 150M, gray portland cement Type I.
2. Fly Ash: ASTM C 618, Class C or Class F.

a. Fly Ash not to exceed 25 percent of the total cementitious material content 
by weight.

b. Use only a single source (one brand) of cement throughout the project. 

B. Normal-Weight Aggregates: ASTM C 33/C 33M, Class 4M, uniformly graded. Provide 
aggregates from a single source with documented service-record data of at least 10 
years' satisfactory service in similar paving applications and service conditions using 
similar aggregates and cementitious materials.  Aggregates must meet KYTC 
standards for use in concrete.

1. Maximum Coarse-Aggregate Size:  1 inch nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

C. Air-Entraining Admixture: ASTM C 260/C 260M.

D. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other 
admixtures and to contain not more than 0.1 percent water-soluble chloride ions by 
mass of cementitious material.

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
2. Retarding Admixture: ASTM C 494/C 494M, Type B.
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

E. Water: Potable and complying with ASTM C 94/C 94M.

2.6 CURING MATERIALS

A. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. dry or cotton mats.

1. Ensure that covers do not leave an imprint on the finished concrete surface.
2. Ensure that the covers are clean and that dirt an other stains on the covers are 

removed prior to placement on the concrete to prevent being transferred into the 
concrete.  

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene 
sheet.

C. Water: Potable.

D. Evaporation Retarder: Waterborne, monomolecular, film forming, manufactured for 
application to fresh concrete.

2.7 RELATED MATERIALS

A. Joint Fillers: Refer to Division 32 Section ‘Concrete Paving Joint Sealants’.

B. Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or 
styrene butadiene.



New Bus Garage – Washington County C-S 1924

CONCRETE PAVING 32 13 13 - 5

C. Chemical Surface Retarder: Water-soluble, liquid, set retarder with color dye, for 
horizontal concrete surface application, capable of temporarily delaying final hardening 
of concrete to a depth of 1/8 to 1/4 inch.

2.8 CONCRETE MIXTURES

A. Prepare design mixtures, proportioned according to ACI 301, for each type and 
strength of normal-weight concrete, and as determined by either laboratory trial 
mixtures or field experience.

1. When automatic machine placement is used, determine design mixtures and 
obtain laboratory test results that comply with or exceed requirements.

B. Cementitious Materials: Proportion mixtures to provide normal-weight concrete with the 
following properties:

1. Compressive Strength (28 Days):  4500 psi.  For use on all exposed site 
concrete work except as noted below under paragraph B.2. 

2. Compressive Strength (28 Days):  3000 psi.  For use on all below grade site 
footings, sign post foundations, fence post foundations, bollard foundations, seat 
wall footings etc, unless specified elsewhere on the drawings and details.

a. The mixture designs above do not apply any structural foundation related 
to the buildings or other structures that have Structural Engineer designed 
foundations.  Refer to Section 03 30 00 Cast in Place Concrete. 

b. Any bollard post, fence post or sign post foundation that will be exposed in 
pavement areas and subjected to salts shall be 4500 psi concrete.  

3. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45.
4. Slump Limit:  4 inches, plus or minus 1 inch.

C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-
weight concrete at point of placement having an air content as follows:

1. Air Content:  6 percent plus or minus 1-1/2 percent for 1-inch nominal maximum 
aggregate size.

2. Air Content:  6 percent plus or minus 1-1/2 percent for 3/4-inch nominal 
maximum aggregate size.

D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by 
weight of cement.

E. Chemical Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use water-reducing admixture in concrete as required for placement and 
workability.

2. Use water-reducing and retarding admixture when required by high 
temperatures, low humidity, or other adverse placement conditions.

2.9 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete 
according to ASTM C 94/C 94M. Furnish batch certificates for each batch discharged 
and used in the Work.
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1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery 
time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, 
reduce mixing and delivery time to 60 minutes.

B. Project-Site Mixing: Do not mix concrete on site.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Refer to Section 31 20 00 Earth Moving for prepared subgrade requirements.  

B. Examine exposed subgrades and stone base surfaces for compliance with 
requirements for dimensional, grading, and elevation tolerances.

C. Proof-roll prepared base course surface below concrete paving that will have vehicular 
traffic (7” concrete paving per plans) to identify soft pockets and areas of excess 
yielding.

1. Completely proof-roll stone base course in one direction and repeat in 
perpendicular direction. Limit vehicle speed to 3 mph.

2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck 
weighing not less than 15 tons.

3. Correct with soft spots and areas of pumping or rutting exceeding depth of 1/2 
inch according to requirements in Section 31 20 00 "Earth Moving."

4. Coordinate proof-roll with Division 32 Section ‘Asphalt Paving’ requirements if 
possible.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Remove loose material from compacted subbase surface immediately before placing 
concrete.

3.3 EDGE FORMS AND SCREED CONSTRUCTION

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to 
required lines, grades, and elevations. Install forms to allow continuous progress of 
work and so forms can remain in place at least 24 hours after concrete placement.

B. Clean forms after each use and coat with form-release agent to ensure separation from 
concrete without damage.

3.4 FORMWORK INSTALLATION

A. Design, construct, erect, brace, and maintain formwork according to ACI 301.

3.5 EMBEDDED ITEM INSTALLATION

A. Place and secure anchorage devices and other embedded items required for adjoining 
work that is attached to or supported by cast-in-place concrete. Use setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded.
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3.6 STEEL REINFORCEMENT INSTALLATION

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, 
and supporting reinforcement.

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing 
materials.

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in 
position during concrete placement. Maintain minimum cover to reinforcement.

D. Install welded-wire reinforcement in lengths as long as practicable. Lap adjoining 
pieces at least one full mesh, and lace splices with wire. Offset laps of adjoining widths 
to prevent continuous laps in either direction.

E. Provide Joint Dowel Bars where expansion joints occur between walks and ramps (or 
any other abrupt change in grade) and at expansion joints located within the 7” 
concrete pavements, Refer to details for additional locations.  This will ensure the 
different panels of walks and pavements will not settle and create lips or edges.  Key 
joints will be an acceptable replacement (must be at least ½ thickness of pavement 
section deep into adjoining pavement).

1. Refer to plans, details and sections for locations of key joints and or joint dowel 
bars.  

2. Grease one side of the bars to prevent concrete from sticking to bar to ensure 
expansion and contraction will occur at the expansion joint. 

3.7 JOINTS

A. General: Form construction, isolation, and contraction joints and tool edges true to line, 
with faces perpendicular to surface plane of concrete. Construct transverse joints at 
right angles to centerline unless otherwise indicated.

1. When joining existing paving, place transverse joints to align with previously 
placed joints unless otherwise indicated.

B. Construction Joints: Set construction joints at side and end terminations of paving and 
at locations where paving operations are stopped for more than one-half hour unless 
paving terminates at isolation joints.

1. Continue steel reinforcement across construction joints unless otherwise 
indicated. Do not continue reinforcement through sides of paving strips unless 
otherwise indicated.

2. Provide tie bars at sides of paving strips where indicated.
3. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed 

against hardened or partially hardened concrete surfaces.
4. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with 

keys unless otherwise indicated. Embed keys at least 1-1/2 inches into concrete.
5. Doweled Joints: Install dowel bars and support assemblies at joints where 

indicated. Lubricate or coat with asphalt one-half of dowel length to prevent 
concrete bonding to one side of joint.

C. Isolation Joints (Expansion Joints, EJ): Form isolation joints of preformed joint-filler 
strips abutting concrete curbs, catch basins, manholes, inlets, structures, other fixed 
objects, and where indicated.
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1. Locate expansion joints at intervals of 40 feet unless otherwise indicated.
2. Extend joint fillers full width and depth of joint.
3. Terminate joint filler not less than 1/2 inch or more than 3/4 inch below finished 

surface if joint sealant is indicated.
4. Furnish joint fillers in one-piece lengths. Where more than one length is required, 

lace or clip joint-filler sections together.
5. During concrete placement, protect top edge of joint filler with metal, plastic, or 

other temporary preformed cap. Remove protective cap after concrete has been 
placed on both sides of joint.

6. Provide 18” long smooth #5 dowels for the expansion joints in vehicular concrete 
pavements.  Space 36 inches O.C.  Grease one side to allow movement of 
concrete at expansion joints.

a. Or utilize dowel sleeve that fits the bar sizes.      

D. Contraction Joints (Control Joints, CJ): Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated. Construct contraction joints for a depth 
equal to at least one-fourth of the concrete thickness, as follows:

1. Grooved Joints (Tooled Joints): Form contraction joints after initial floating by 
grooving and finishing each edge of joint with grooving tool to a 1/4-inch radius. 
Repeat grooving of contraction joints after applying surface finishes. Eliminate 
grooving-tool marks on concrete surfaces.

a. Refer to the details for additional finishing requirements (Picture Frame).
b. Tolerance: Ensure that grooved joints are within 2 inches either way from 

centers of dowels.
c. Saw cut additional depth as required to achieve the specified joint depth.  

This applies to concrete pavements that receive finished walk tooled joints.    

2. Sawed Joints: Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch-wide joints into 
concrete when cutting action will not tear, abrade, or otherwise damage surface 
and before developing random contraction cracks.

a. Tolerance: Ensure that sawed joints are within 2 inches either way from 
centers of dowels.

b. Use sawed joints on the new curbs/curb and gutters and concrete 
pavements where indicated.  

c. Refer to details for sawed joint spacing.
d. Do not sawcut sidewalks.  

3. Doweled Contraction Joints: Install dowel bars and support assemblies at joints 
where indicated. Lubricate or coat with asphalt one-half of dowel length to 
prevent concrete bonding to one side of joint.

E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete 
with an edging tool to a 1/4-inch radius. Repeat tooling of edges after applying surface 
finishes. Eliminate edging-tool marks on concrete surfaces.

1. Refer to details for varying requirements of edge treatments for curbs, walks, 
walls and other site concrete work and “picture frame’ requirements.
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3.8 CONCRETE PLACEMENT

A. Before placing concrete, inspect and complete formwork installation, steel 
reinforcement, and items to be embedded or cast-in.

B. Remove snow, ice, or frost from subbase surface and steel reinforcement before 
placing concrete. Do not place concrete on frozen surfaces.

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed. 
Do not place concrete around manholes or other structures until they are at required 
finish elevation and alignment.

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing 
concrete.

E. Do not add water to concrete during delivery or at Project site. Do not add water to 
fresh concrete after testing.

F. Deposit and spread concrete in a continuous operation between transverse joints. Do 
not push or drag concrete into place or use vibrators to move concrete into place.

G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment 
supplemented by hand spading, rodding, or tamping.

1. Consolidate concrete along face of forms and adjacent to transverse joints with 
an internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or 
side forms. Use only square-faced shovels for hand spreading and consolidation. 
Consolidate with care to prevent dislocating reinforcement dowels and joint 
devices.

H. Screed paving surface with a straightedge and strike off.

I. Commence initial floating using bull floats or darbies to impart an open-textured and 
uniform surface plane before excess moisture or bleedwater appears on the surface. 
Do not further disturb concrete surfaces before beginning finishing operations or 
spreading surface treatments.

J. Curbs and Gutters: Use approved design mixture for automatic machine placement. 
Produce curbs and gutters to required cross section, lines, grades, finish, and jointing.

K. Slip-Form Paving: Use approved design mixture for automatic machine placement. 
Produce paving to required thickness, lines, grades, finish, and jointing.

1. Compact and prepare subgrade of sufficient width to prevent displacement of 
slip-form paving machine during operations.

3.9 FINISHING FORMED SURFACES

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with 
tie holes and defects repaired and patched. Remove fins and other projections 
exceeding 1/8 inch.

1. Apply to concrete surfaces not exposed to public view (such as back of walls, or 
back of curbs that will be buried or covered with earth).

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams. Repair and 
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patch tie holes and defective areas. Remove fins and other projections from the 
finished surface and patch voids that remain after removal.

1. Apply to concrete surfaces to receive a rubbed finish as outlined below.

C. Rubbed Finish: Apply the following rubbed finish, defined in ACI 301, to smooth-
formed-finished as-cast concrete where exposed to public view:

1. Smooth-rubbed finish.
2. The finished surface of all exposed formed concrete shall be uniform and 

consistent in texture and appearance.  

3.10 FINISHING UNFORMED SURFACES

A. General:  Do not add water to concrete surfaces during finishing operations.

B. Float Finish:  Begin the second floating operation when bleed-water sheen has 
disappeared, and concrete surface has stiffened sufficiently to permit operations.  Float 
surface with power-driven floats or by hand floating if area is small or inaccessible to 
power units.  Finish surfaces to true planes.  Cut down high spots and fill low spots.  
Refloat surface immediately to uniform granular texture.

1. Walks, curbs, edge restraints and other exposed concrete:  Medium Textured 
Broom Finish:  Draw a soft-bristle broom across float-finished concrete surface 
perpendicular to line of traffic to provide a uniform, fine-line texture.

2. Vehicular Pavements:  Heavy or Coarse-Textured Broom Finish:  Provide a 
coarse finish by striating float-finished concrete surface 1/16 to 1/8 inch deep 
with a stiff-bristled broom, perpendicular to line of traffic.

3.11 DETECTABLE WARNING INSTALLATION

A. Refer to Section 32 17 26 Tactile Warning Surfacing for requirements of embedded 
tiles.  

3.12 CONCRETE PROTECTION AND CURING

A. General: Protect freshly placed concrete from premature drying and excessive cold or 
hot temperatures.

B. Comply with ACI 306.1 for cold-weather protection.

C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during 
finishing operations. Apply according to manufacturer's written instructions after 
placing, screeding, and bull floating or darbying concrete but before float finishing.

D. Begin curing after finishing concrete but not before free water has disappeared from 
concrete surface.

3.13 PAVING TOLERANCES

A. Comply with tolerances in ACI 117 and as follows:

1. Elevation:  1/4 inch.
2. Thickness:  Plus 3/8 inch, minus 1/4 inch.
3. Surface:  Gap below 10-foot-long, unleveled straightedge not to exceed 1/2 inch.
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4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge:  1/2 
inch per 12 inches of tie bar.

5. Lateral Alignment and Spacing of Dowels:  1 inch.
6. Vertical Alignment of Dowels:  1/4 inch.
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge:  1/4 

inch per 12 inches of dowel.
8. Joint Spacing:  3 inches.
9. Contraction Joint Depth:  Plus 1/4 inch, no minus.
10. Joint Width:  Plus 1/8 inch, no minus.  Maximum 1/2 inch wide.

3.14 FIELD QUALITY CONTROL

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections.

B. Proof roll reports for areas under vehicular concrete pavements.

C. Testing Services: Testing and inspecting of composite samples of fresh concrete 
obtained according to ASTM C 172/C 172M shall be performed according to the 
following requirements:

1. Testing Frequency:  Obtain at least one composite sample for each 2500 sq. feet 
or fraction thereof of each concrete mixture placed each day.

a. When frequency of testing will provide fewer than five compressive-
strength tests for each concrete mixture, testing shall be conducted from at 
least five randomly selected batches or from each batch if fewer than five 
are used.

2. Testing Frequency:  For vertical concrete walls:  Coordinate testing with Section 
03 30 00 Cast-In-Place Concrete. 

3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite 
sample, but not less than one test for each day's pour of each concrete mixture. 
Perform additional tests when concrete consistency appears to change.

4. Air Content: ASTM C 231/C 231M, pressure method; one test for each composite 
sample, but not less than one test for each day's pour of each concrete mixture.

5. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air 
temperature is 40 deg F and below and when it is 80 deg F and above, and one 
test for each composite sample.

6. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one 
set of three standard cylinder specimens for each composite sample.

7. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven 
days and two specimens at 28 days.

a. A compressive-strength test shall be the average compressive strength 
from two specimens obtained from same composite sample and tested at 
28 days.

D. Strength of each concrete mixture will be satisfactory if average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive 
strength and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi.
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E. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, name of 
concrete testing and inspecting agency, location of concrete batch in Work, design 
compressive strength at 28 days, concrete mixture proportions and materials, 
compressive breaking strength, and type of break for both 7- and 28-day tests.

F. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device 
may be permitted by Architect but will not be used as sole basis for approval or 
rejection of concrete.

G. Additional Tests: Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect.

H. Concrete paving will be considered defective if it does not pass tests and inspections.

I. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements.

J. Prepare test and inspection reports.

3.15 REPAIR AND PROTECTION

A. Remove and replace concrete paving that is broken, damaged, or defective or that 
does not comply with requirements in this Section. Remove work in complete sections 
from joint to joint unless otherwise approved by Architect.

B. Drill test cores, where directed by Architect, when necessary to determine magnitude 
of cracks or defective areas. Fill drilled core holes in satisfactory paving areas with 
portland cement concrete bonded to paving with epoxy adhesive.

C. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days 
after placement. When construction traffic is permitted, maintain paving as clean as 
possible by removing surface stains and spillage of materials as they occur.

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. 
Sweep paving not more than two days before date scheduled for Substantial 
Completion inspections.

END OF SECTION 32 13 13



New Bus Garage – Washington County C-S 1924

CONCRETE PAVING JOINT SEALANTS 32 13 73 - 1

SECTION 32 13 73 - CONCRETE PAVING JOINT SEALANTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Cold-applied joint sealants.
2. Cold-applied, fuel-resistant joint sealants.
3. Joint-sealant backer and filler materials.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples for Verification:  For each kind and color of joint sealant required, provide 
Samples with joint sealants in 1/4 inch beads, minimum of 1 inch long.

1. Provide color chart with manufacturer’s full range of colors if actual samples are 
not available.  

1.3 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of joint sealant from single source from single 
manufacturer.

B. Use only one source for each type of joint sealant.

1.4 FIELD CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted 
by joint-sealant manufacturer.

2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated.
4. Where contaminants capable of interfering with adhesion have not yet been 

removed from joint substrates.

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A. Compatibility: Provide joint sealants, backing materials, and other related materials that 
are compatible with one another and with joint substrates under conditions of service 
and application, as demonstrated by joint-sealant manufacturer, based on testing and 
field experience.

B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full 
range.
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2.2 COLD-APPLIED JOINT SEALANTS

A. Single-Component, Self-Leveling, Silicone Joint Sealant: ASTM D 5893/D 5893M, 
Type SL.

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following:

a. Crafco Inc.
b. Dow Corning Corporation.
c. Pecora Corporation.
d. Approved Equal.

2. For use in concrete walks and light foot traffic areas.

2.3 COLD-APPLIED, FUEL-RESISTANT JOINT SEALANTS

A. Fuel-Resistant, Multicomponent, Pourable, Modified-Urethane, Elastomeric Joint 
Sealant: ASTM C 920, Type M, Grade P, Class 12-1/2 or 25, for Use T.

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to the following:

a. Pecora Corporation.
b. W. R. Meadows, Inc.
c. Approved Equal.

2. For use in concrete pavements subject to vehicular traffic (overhead door and 
storage building areas).

2.4 JOINT-SEALANT BACKER MATERIALS

A. Joint-Sealant Backer Materials: Nonstaining; compatible with joint substrates, sealants, 
primers, and other joint fillers; and approved for applications indicated by joint-sealant 
manufacturer, based on field experience and laboratory testing.  Meeting requirements 
below.  

B. Expansion Joint Filler:  One-half inch thick by 1/2 inch less the depth of the concrete 
section and shall be asphaltic, pre-molded, non-extruding type conforming to ASTM 
D1752 or the .

1. ½ inch thick extruded foam expansion joint material by WR Meadows Deck-O-
Foam may be used.  However, the temporary Snap Cap shall still be used.  

2. Other expansion joint filler materials must be pre-approved by the architect prior 
to bidding. 

3. Expansion joint material shall be the full depth of the concrete section.  Material 
shall be continuous full depth.  No partial or pieces shall be put together to make 
a full depth section (such as two 4 inch pieces put together to make an 8 inch 
wide section. 

http://www.specagent.com/Lookup?ulid=5214
http://www.specagent.com/Lookup?uid=123456931547
http://www.specagent.com/Lookup?uid=123456931548
http://www.specagent.com/Lookup?uid=123456931549
http://www.specagent.com/Lookup?ulid=9009
http://www.specagent.com/Lookup?uid=123456931527
http://www.specagent.com/Lookup?uid=123456931526
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C. Temporary Expansion Joint Cap:  Provide “Snap Cap” as manufactured by W.R. 
Meadows or an approved equal.  

1. Size:  One-half inch wide by one-half inch deep.
2. Material:  Plastic.
3. This is mandatory to use for all expansion joints. 

2.5 ACCESSORIES

A. Primers: Product recommended by joint-sealant manufacturer where required for 
adhesion of sealant to joint substrates indicated.

B. Sand: Provide clean masons sand, uniform in color and granule size.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions 
affecting joint-sealant performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning of Joints: Before installing joint sealants, clean out joints immediately 
to comply with joint-sealant manufacturer's written instructions.

1. Remove all foreign material from joint substrates that could interfere with 
adhesion of joint sealant, including dust, old joint sealants, oil, grease, 
waterproofing, water repellents, water, surface dirt, and frost.

B. Joint Priming: Prime joint substrates where indicated or where recommended in writing 
by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or 
prior experience. Apply primer to comply with joint-sealant manufacturer's written 
instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or 
migration onto adjoining surfaces.

3.3 INSTALLATION OF JOINT SEALANTS

A. Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated unless more stringent requirements apply.

B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for 
use of joint sealants as applicable to materials, applications, and conditions.

C. Install joint-sealant backings to support joint sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to 
joint widths that allow optimum sealant movement capability.

1. Do not leave gaps between ends of joint-sealant backings.
2. Do not stretch, twist, puncture, or tear joint-sealant backings.
3. Remove absorbent joint-sealant backings that have become wet before sealant 

application and replace them with dry materials.
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D. Install expansion joint cap over the top of the expansion joint filler prior to concrete 
placement.  After concrete placement and finishing, and after proper concrete curing, 
insert screwdriver through top of cap and remove from joint and discard.

E. Install joint sealants immediately following backing installation, using proven 
techniques that comply with the following:

1. Place joint sealants so they fully contact joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that 

allow optimum sealant movement capability.
4. Dust surface of wet sealant with sand to a complete uniform appearance.

F. Self-Leveling Joint Sealants:  Verify that sealants are smooth, consistent across the 
entire joint.  Promptly repair any surface irregularities.

G. Provide joint configuration to comply with joint-sealant manufacturer's written 
instructions unless otherwise indicated.

3.4 CLEANING AND PROTECTION

A. Clean off excess joint sealant as the Work progresses, by methods and with cleaning 
materials approved in writing by joint-sealant manufacturers.

B. Protect joint sealants, during and after curing period, from contact with contaminating 
substances and from damage resulting from construction operations or other causes 
so sealants are without deterioration or damage at time of Substantial Completion. If, 
despite such protection, damage or deterioration occurs, cut out and remove damaged 
or deteriorated joint sealants immediately and replace with joint sealant so installations 
in repaired areas are indistinguishable from the original work.

END OF SECTION 32 13 73
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SECTION 32 17 13 - PARKING BUMPERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes parking bumpers (also identified as wheel stops). 

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product.

PART 2 - PRODUCTS

2.1 GENERAL

A. Concrete wheel stops are not acceptable for use on this project.  

2.2 PARKING BUMPERS

A. Resilient Wheel Stops:  Solid, integrally colored, 96 percent postconsumer or 
commingled postconsumer and preconsumer recycled rubber; UV stabilized; 4 inches 
high by 6 inches wide by 72 inches long.  Provide chamfered corners and a minimum 
of two factory-formed or -drilled vertical holes through wheel stop for anchoring to 
substrate.

1. Manufacturers:  Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following:

a. Checkers Industrial Safety Products, Inc.
b. GNR Technologies.
c. Plastic Safety Systems, Inc.
d. Scientific Developments, Inc.
e. Technoflex.
f. Traffic Logix.

2. Color:  Black with white reflective stripes except as noted below.

a. Provide either solid blue parking bumpers or black with blue reflective 
stripes for accessible parking spaces.  

3. Mounting Hardware:  Galvanized-steel spike or dowel, 1/2-inch diameter, 15-inch 
minimum length.

http://www.specagent.com/LookUp/?uid=123456836423&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836424&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836425&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836426&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836427&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456836428&mf=04&src=wd
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4. Adhesive:  As recommended by wheel-stop manufacturer for adhesion to 
pavement.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that pavement is in suitable condition to begin installation according to 
manufacturer's written instructions.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General:  Install wheel stops according to manufacturer's written instructions unless 
otherwise indicated.

B. Refer to the plans and details for locations of parking bumpers.  

C. Install wheel stops in bed of adhesive before anchoring.

D. Securely anchor wheel stops to pavement with hardware in each preformed vertical 
hole in wheel stop as recommended in writing by manufacturer.  Recess head of 
hardware beneath top of wheel stop.

END OF SECTION 32 17 13
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SECTION 32 17 23 - PAVEMENT MARKINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes painted markings and thermoplastic markings applied to asphalt and 
concrete pavements.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product.

1.3 QUALITY ASSURANCE

A. Regulatory Requirements:  Comply with materials, workmanship and other applicable 
requirements of KYTC for pavement-marking work.  

1. Measurement and payment provisions and safety program submittals included in 
standard specifications do not apply to this Section.

B. Use a single source and brand of paint throughout job.

1.4 FIELD CONDITIONS

A. Environmental Limitations:  Proceed with pavement marking only on clean, dry 
surfaces and at a minimum ambient or surface temperature as recommended by 
pavement marking manufacturer.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Accessibility Standard: Comply with more stringent applicable provisions in the 
USDOJ's "2010 ADA Standards for Accessible Design", KY Building Code and 
ICC A117.1.

1. Refer to the plans for additional requirements for ADA parking space striping 
requirements.
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2.2 PAVEMENT-MARKING PAINT

A. Pavement-Marking Paint, Acrylic: Acrylic, waterborne emulsion, lead and chromate 
free, ready mixed, complying with FS TT-P-1952F, Type II, with drying time of less than 
30 minutes.

1. Color:  4 inch white for all parking stall lines and noted stop bars and arrows.
2. Color:  4 inch yellow for divider lanes where noted on the plans.    
3. ADA Lines:  Color: 4 inch blue for all lines, hatching and international symbols for 

accessible parking spaces.
4. All lines, hatches, crosswalks and directional arrows shall be per the graphics 

shown on the plans.
5. Provide dashed lines where shown on the plans. 

2.3 THERMOPLASTIC STOP BARS AND DIRECTIONAL ARROWS (ROW WORK)

A. Provide thermoplastic stop bars to sizes as shown on the plans.  Meet KYTC 
requirements for thermoplastic stop bars. 

B. Provide thermoplastic directional arrows to sizes as shown on the plans.  Meet KYTC 
requirements for thermoplastic directional arrows.  

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that pavement is dry and in suitable condition to begin pavement marking 
according to manufacturer's written instructions.

B. Proceed with pavement marking only after unsatisfactory conditions have been 
corrected.

3.2 PAVEMENT MARKING

A. Do not apply pavement-marking paint until layout, colors, and placement have been 
verified with Architect.

B. Allow paving to age for a minimum of 15 days or as required by the paint manufacturer 
before starting pavement marking.

C. Sweep and clean surface to eliminate loose material and dust.

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions 
indicated, with uniform, straight edges.  Apply at manufacturer's recommended rates to 
provide a minimum wet film thickness of 15 mils.

1. Apply graphic symbols and lettering with paint-resistant, die-cut stencils, firmly 
secured to pavement.  Mask an extended area beyond edges of each stencil to 
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prevent paint application beyond the stencil.  Apply paint so that it cannot run 
beneath the stencil.

3.3 PROTECTING AND CLEANING

A. Protect pavement markings from damage and wear during remainder of construction 
period.

1. Pavement marking applied before the end of the construction period that are 
worn due to construction traffic will be repainted prior to substantial completion 
and final punch.  

B. Clean spillage and soiling from adjacent construction using cleaning agents and 
procedures recommended by manufacturer of affected construction.

END OF SECTION 32 17 23
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SECTION 32 92 00 - TURF AND GRASSES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Seeding.
2. Sodding.

1.2 DEFINITIONS

A. Finish Grade: Elevation of finished surface of planting soil.

B. KYTC:  Kentucky Transportation Cabinet.

C. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or 
mitigating a pest. Pesticides include insecticides, miticides, herbicides, fungicides, 
rodenticides, and molluscicides. They also include substances or mixtures intended for 
use as a plant regulator, defoliant, or desiccant.

D. Pests: Living organisms that occur where they are not desired or that cause damage to 
plants, animals, or people. Pests include insects, mites, grubs, mollusks (snails and 
slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, 
and viruses.

E. Planting Soil: Existing, on-site stripped and stockpiled topsoil.

F. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, 
or the top surface of a fill or backfill before planting soil is placed.

G. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of 
organic matter and soil organisms.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For landscape Installer.

B. Certification of Grass Seed: From seed vendor for each grass-seed monostand or 
mixture, stating the botanical and common name, percentage by weight of each 
species and variety, and percentage of purity, germination, and weed seed. Include the 
year of production and date of packaging.

1. Certification of each seed mixture for turfgrass sod. Include identification of 
source and name and telephone number of supplier.

C. Product Certificates: For fertilizers, from manufacturer.

D. Pesticides and Herbicides: Product label and manufacturer's application instructions 
specific to Project.
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1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: Recommended procedures to be established by Owner for 
maintenance of turf during a calendar year. Submit before expiration of required 
maintenance periods.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: A qualified landscape installer whose work has resulted in 
successful turf establishment.

1. Experience:  Five years' experience in turf installation in addition to requirements 
in Section 01 40 00 "Quality Requirements."

2. Installer's Field Supervision: Require Installer to maintain an experienced full-
time supervisor on Project site when work is in progress.

3. Pesticide Applicator: State licensed, commercial.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Seed and Other Packaged Materials: Deliver packaged materials in original, unopened 
containers showing weight, certified analysis, name and address of manufacturer, and 
indication of compliance with state and Federal laws, as applicable.

B. Sod: Harvest, deliver, store, and handle sod according to requirements in 
"Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod 
Transplanting and Installation" sections in TPI's "Guideline Specifications to Turfgrass 
Sodding." Deliver sod within 24 hours of harvesting and in time for planting promptly. 
Protect sod from breakage and drying.

C. Bulk Materials:

1. Do not dump or store bulk materials near structures, utilities, walkways and 
pavements, or on existing turf areas or plants.

2. Provide erosion-control measures to prevent erosion or displacement of bulk 
materials; discharge of soil-bearing water runoff; and airborne dust reaching 
adjacent properties, water conveyance systems, or walkways.

3. Accompany each delivery of bulk materials with appropriate certificates.

1.8 FIELD CONDITIONS

A. Planting Restrictions: Plant during one of the following periods. Coordinate planting 
periods with initial maintenance periods to provide required maintenance from date of 
planting completion/Substantial Completion.

B. Seed:

1. Spring Planting:  March 1 – May 15.
2. Fall Planting:  September 1 – October 10.
3. If Project schedule falls outside the time frame for seeding.  Coordinate with 

Architect and Owner about seeding after a later date.  Should seeding 
commence during hot weather, or summer months, the contractor shall be 
responsible for all water required for establishing lawn areas.

C. Sod:
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1. Sod can be installed anytime weather conditions are suitable and the ground is 
dry enough and not frozen.

2. Contractor will be responsible for ensuring the sod receives required amount of 
water during dry weather.

D. Weather Limitations: Proceed with planting only when existing and forecasted weather 
conditions permit planting to be performed when beneficial and optimum results may 
be obtained. Apply products during favorable weather conditions according to 
manufacturer's written instructions.

E. Refer to the plans for areas of existing lawns to be stripped and redone to match the 
rest of the site.  

1.9 MAINTENANCE SERVICE

A. Initial Turf Maintenance Service:  Provide full maintenance by skilled employees of 
landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately 
after each area is planted and continue until acceptable turf is established but for not 
less than the following periods:

1. Seeded Turf:  60 days from date of planting completion.

a. When initial maintenance period has not elapsed before end of planting 
season, or if turf is not fully established, continue maintenance during next 
planting season.

2. Sodded Turf:  30 days from date of planting completion.

PART 2 - PRODUCTS

2.1 SEED

A. Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Rules for 
Testing Seeds" for purity and germination tolerances.

B. Seed Species:  Seed of grass species as follows, with not less than 98 percent 
germination, not less than 95 percent pure seed, and not more than 0.5 percent weed 
seed:

1. Full Sun and Partial Shade:  90 percent blend of three different species of Turf 
Type Tall Fescue grass – suitable for use in lawn applications.  10% Kentucky 
Bluegrass.

2.2 TURFGRASS SOD

A. Turfgrass Sod:  Approved, complying with "Specifications for Turfgrass Sod Materials" 
in TPI's "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform 
density, color, and texture, strongly rooted, and capable of vigorous growth and 
development when planted.

B. Turfgrass Species:  Sod of grass species as follows, with not less than 95 percent 
germination, not less than 85 percent pure seed, and not more than 0.5 percent weed 
seed:
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1. Full Sun:  Approved blend of Fescue that has a proven record of successful 
growth in the project area.  90 percent blend of fescue with 10 percent Kentucky 
Bluegrass.

2. Sod shall have no nets or bindings when installed.  Nets may be used 
temporarily to harvest and transport the sod, but shall be removed at time of 
install.

2.3 FERTILIZERS

A. Either commercial fertilizer or compost/manure may be used to fertilize the lawn and 
planting areas.  Both are not required to be used together.  

B. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, 
consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic 
sources of urea formaldehyde, phosphorous, and potassium in the following 
composition:

1. Nutrient Composition: 20 percent nitrogen, 10 percent phosphorous, and 5 
percent potassium, by weight plus micronutrients.

2. Apply at a rate recommended for by manufacturer for seeded/sodded lawn 
areas.

C. Compost or Manure: Well-composted, well shredded, stable, and weed-free organic 
matter, pH of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent 
passing through a 1/4-inch sieve; soluble-salt content of 2 to 5 dS/m; not exceeding 0.5 
percent inert contaminants and free of substances toxic to plantings; and as follows:

1. Organic Matter Content:  50 to 60 percent of dry weight.
2. Feedstock: Agricultural, food, or industrial residuals; biosolids; yard trimmings; or 

source-separated or compostable mixed solid waste.
3. Apply at a rate of 6-8 tons per acre for lawn areas.

2.4 MULCHES

A. Straw Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw 
of wheat, rye, oats, or barley.

1. Seed blankets may be used to cover large seeded areas, however these are not 
to have any nets (can have 3 month or less biodegradable nets) or other strings.  
Blankets and all components of the nets must be biodegradable.  

2. All seeded areas on slopes of 1’V : 3’H or steeper shall receive turf blankets.  
Coordinate with the Erosion control plans and specifications.  

2.5 PESTICIDES

A. General: Pesticide, registered and approved by the EPA, acceptable to authorities 
having jurisdiction, and of type recommended by manufacturer for each specific 
problem and as required for Project conditions and application. Do not use restricted 
pesticides unless authorized in writing by authorities having jurisdiction.

B. Pre-Emergent Herbicide (Selective and Nonselective): Effective for controlling the 
germination or growth of weeds within planted areas at the soil level directly below the 
mulch layer.
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C. Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed 
growth that has already germinated.

2.6 WATER

A. Water provided by the owner will be available on site for the contractors use to meet 
the needs of this section.

1. Water hookups are at the buildings and some turf areas are more than 200 feet 
away from the project areas.  

2. Fire Hydrants are located around the project site.  Contractor will need to contact 
the local Water Company or the appropriate agency about use of water from 
hydrants.  Any fees accrued from use of water from the hydrants will be the 
responsibility of the turf and grasses contractor.

B. The contractor shall furnish all required hoses, equipment, attachments and 
accessories to incorporate the water into the Work to complete the Work of the 
Contract.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas to be planted for compliance with requirements and other conditions 
affecting installation and performance of the Work.

1. Verify that no foreign or deleterious material or liquid such as paint, paint 
washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, 
gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has 
been deposited in soil within a planting area.

2. Suspend planting operations during periods of excessive soil moisture until the 
moisture content reaches acceptable levels to attain the required results.

3. Uniformly moisten excessively dry soil that is not workable or which is dusty.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

C. If contamination by foreign or deleterious material or liquid is present in soil within a 
planting area, remove the soil and contamination as directed by Architect and replace 
with new planting soil.

3.2 PREPARATION

A. Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, 
and plantings from damage caused by planting operations.

1. Protect grade stakes set by others until directed to remove them.

B. Install erosion-control measures to prevent erosion or displacement of soils and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and 
walkways.
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3.3 TURF AREA PREPARATION

A. General: Prepare planting area for soil placement and mix planting soil.

B. Placing Planting Soil:  Place and mix planting soil in place over exposed subgrade.

1. Reduce elevation of planting soil to allow for soil thickness of sod.

C. Limit turf subgrade preparation to areas to be planted.

D. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 6 inches.  
Remove stones larger than 1 inch in any dimension and sticks, roots, rubbish, and 
other extraneous matter and legally dispose of them off Owner's property.

1. Isolated stones/gravel less than 1 inch can remain in the prepared subgrades.  
Concentrations/groups of stones/gravel need to be removed.

2. Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly 
blend planting soil.

a. Delay mixing compost/manure or fertilizer with planting soil if planting will 
not proceed within a few days.

3. Spread planting soil to a depth of 6 inches (18 inches where indicated on plans) 
but not less than required to meet finish grades after light rolling and natural 
settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or 
excessively wet.

a. Reduce elevation of planting soil to allow for soil thickness of sod.

E. Unchanged Subgrades:  If turf is to be planted in areas unaltered or undisturbed by 
excavating, grading, or surface-soil stripping operations, yet are affected by 
construction activities, prepare surface soil as follows:

1. Remove existing grass, vegetation, and turf.  Do not mix into surface soil.
2. Loosen surface soil to a depth of at least 6 inches.  Apply soil amendments and 

fertilizers according to planting soil mix proportions and mix thoroughly into top 6 
inches of soil.  Till soil to a homogeneous mixture of fine texture.

a. Apply fertilizer directly to surface soil before loosening.

3. Remove stones larger than 1 inch in any dimension and sticks, roots, trash, and 
other extraneous matter.

a. Isolated stones/gravel less than 1 inch can remain in the prepared 
subgrades.  Concentrations/groups of stones/gravel need to be removed.

4. Legally dispose of waste material, including grass, vegetation, and turf, off 
Owner's property.

F. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, 
uniformly fine texture.  Grade to within plus or minus 1/2 inch of finish elevation.  Roll 
and rake, remove ridges, and fill depressions to meet finish grades.  Limit finish 
grading to areas that can be planted in the immediate future.
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1. Apply topsoil as required to bring grades back to original elevations.

G. Moisten prepared area before planting if soil is dry.  Water thoroughly and allow 
surface to dry before planting.  Do not create muddy soil.

H. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if 
eroded or otherwise disturbed after finish grading.

3.4 SEEDING

A. Sow seed with spreader or seeding machine. Do not broadcast or drop seed when 
wind velocity exceeds 5 mph.

1. Evenly distribute seed by sowing equal quantities in two directions at right angles 
to each other.

2. Do not use wet seed or seed that is moldy or otherwise damaged.
3. Do not seed against existing trees. Limit extent of seed to outside edge of 

planting saucer.

B. Sow seed at a total rate of 5 to 8 lb/1000 sq. ft..

C. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray.

D. Protect seeded areas by spreading straw mulch.  Spread uniformly at a minimum rate 
of 2 tons/acre to form a continuous blanket 1-1/2 inches in loose thickness over seeded 
areas.  Spread by hand, blower, or other suitable equipment.

1. Anchor straw mulch by crimping into soil with suitable mechanical equipment.  .
2. Straw that is loose and blows freely around on the site will need to be replaced 

with new straw to keep the seeded areas protected.
3. Utilize seed blankets (without nets/bindings) – optional.  

E. Protect seeded areas with slopes of 1’V in 3’H or steeper with erosion-control blankets 
installed and anchored according to manufacturer's written instructions.

F. Protect seeded areas with erosion-control mats where indicated on Drawings; install 
and anchor according to manufacturer's written instructions.

G. Protect seeded areas from hot, dry weather or drying winds by applying planting soil 
within 24 hours after completing seeding operations. Soak areas, scatter mulch 
uniformly to a thickness of 3/16 inch, and roll surface smooth.

3.5 SODDING

A. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is frozen 
or muddy.

B. Lay sod to form a solid mass with tightly fitted joints.  Butt ends and sides of sod; do 
not stretch or overlap.  Stagger sod strips or pads to offset joints in adjacent courses.  
Avoid damage to subgrade or sod during installation.  Tamp and roll lightly to ensure 
contact with subgrade, eliminate air pockets, and form a smooth surface.  Work sifted 
soil or fine sand into minor cracks between pieces of sod; remove excess to avoid 
smothering sod and adjacent grass.

1. Lay sod across angle of slopes exceeding 1’V:3’H.
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2. Anchor sod on slopes exceeding 1’V:3’H with wood pegs or steel staples spaced 
as recommended by sod manufacturer but not less than 2 anchors per sod strip 
to prevent slippage.

3. Steel staples are not to be used in the area in/around or adjacent to the 
playground area (rear of school) – for safety of the school kids.

C. Saturate sod with fine water spray within two hours of planting.  During first week after 
planting, water daily or more frequently as necessary to maintain moist soil to a 
minimum depth of 1-1/2 inches below sod.

3.6 TURF RENOVATION

A. Renovate turf damaged by Contractor's operations, such as storage of materials or 
equipment and movement of vehicles.  Renovate existing turf areas that occur outside 
the limits of work around the property.

1. Reestablish turf where settlement or washouts occur or where minor regrading is 
required.

2. Install new planting soil as required.

B. Remove sod and vegetation from diseased or unsatisfactory turf areas; do not bury in 
soil.

C. Remove topsoil containing foreign materials, such as oil drippings, fuel spills, stones, 
gravel, and other construction materials resulting from Contractor's operations, and 
replace with new planting soil.

D. Mow, dethatch, core aerate, and rake existing turf.

E. Remove weeds before seeding. Where weeds are extensive, apply selective 
herbicides as required. Do not use pre-emergence herbicides.

F. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, 
and turf, and legally dispose of them off Owner's property.

G. Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches.

H. Apply soil amendments and initial fertilizer required for establishing new turf and mix 
thoroughly into top 4 inches of existing soil. Install new planting soil to fill low spots and 
meet finish grades.

I. Apply seed or sod and protect with straw mulch sod as required for new turf.

J. Water newly planted areas and keep moist until new turf is established.

3.7 TURF MAINTENANCE

A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, 
trimming, replanting, and performing other operations as required to establish healthy, 
viable turf. Roll, regrade, and replant bare or eroded areas and remulch to produce a 
uniformly smooth turf. Provide materials and installation the same as those used in the 
original installation.

1. Fill in as necessary soil subsidence that may occur because of settling or other 
processes. Replace materials and turf damaged or lost in areas of subsidence.
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2. In areas where mulch has been disturbed by wind or maintenance operations, 
add new mulch and anchor as required to prevent displacement.

3. Apply treatments as required to keep turf and soil free of pests and pathogens or 
disease. Use integrated pest management practices whenever possible to 
minimize the use of pesticides and reduce hazards.

B. Watering: Install and maintain temporary piping, hoses, and turf-watering equipment to 
convey water from sources and to keep turf uniformly moist to a depth of 4 inches.

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of 
seed or mulch. Lay out temporary watering system to avoid walking over muddy 
or newly planted areas.

2. Water turf with fine spray at a minimum rate of 1 inch per week unless rainfall 
precipitation is adequate.

C. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain 
specified height without cutting more than one-third of grass height. Remove no more 
than one-third of grass-leaf growth in initial or subsequent mowings. Do not delay 
mowing until grass blades bend over and become matted. Do not mow when grass is 
wet. Schedule initial and subsequent mowings to maintain the following grass height:

D. Turf Postfertilization: Apply commercial fertilizer after initial mowing and when grass is 
dry.

3.8 SATISFACTORY TURF

A. Turf installations shall meet the following criteria as determined by Architect:

1. Satisfactory Seeded Turf: At end of maintenance period, a healthy, uniform, 
close stand of grass has been established, free of weeds and surface 
irregularities, with coverage exceeding 90 percent over any 10 sq. ft. and bare 
spots not exceeding 4 by 4 inches.

2. Satisfactory Sodded Turf: At end of maintenance period, a healthy, well-rooted, 
even-colored, viable turf has been established, free of weeds, open joints, bare 
areas, and surface irregularities.

3. Satisfactory Plugged Turf: At end of maintenance period, the required number of 
plugs has been established as well-rooted, viable patches of grass, and areas 
between plugs are free of weeds and other undesirable vegetation.

4. Satisfactory Sprigged Turf: At end of maintenance period, the required number of 
sprigs has been established as well-rooted, viable plants, and areas between 
sprigs are free of weeds and other undesirable vegetation.

B. Use specified materials to reestablish turf that does not comply with requirements, and 
continue maintenance until turf is satisfactory.

3.9 PESTICIDE APPLICATION

A. Apply pesticides and other chemical products and biological control agents according 
to requirements of authorities having jurisdiction and manufacturer's written 
recommendations. Coordinate applications with Owner's operations and others in 
proximity to the Work. Notify Owner before each application is performed.

B. Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to 
treat already-germinated weeds and according to manufacturer's written 
recommendations.
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3.10 CLEANUP AND PROTECTION

A. Promptly remove soil and debris created by turf work from paved areas. Clean wheels 
of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved 
areas.

B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, 
trash, and debris, and legally dispose of them off Owner's property.

C. Erect temporary fencing or barricades and warning signs as required to protect newly 
planted areas from traffic. Maintain fencing and barricades throughout initial 
maintenance period and remove after plantings are established.

D. Remove nondegradable erosion-control measures after grass establishment period.

3.11 MAINTENANCE SERVICE

A. Turf Maintenance Service: Provide full maintenance by skilled employees of landscape 
Installer. Maintain as required in "Turf Maintenance" Article. Begin maintenance 
immediately after each area is planted and continue until acceptable turf is established, 
but for not less than the following periods:

1. Seeded Turf:  60 days from date of planting completion.

a. When initial maintenance period has not elapsed before end of planting 
season, or if turf is not fully established, continue maintenance during next 
planting season.

2. Sodded Turf:  30 days from date of planting completion.

END OF SECTION 32 92 00
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SECTION 33 41 00 - STORM UTILITY DRAINAGE PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes gravity-flow, nonpressure storm drainage outside the building, 
with the following components:

1. HDPE Drainage Piping.
2. Stormwater Inlets.
3. Grates.
4. Downspout Boots.
5. Cleanouts.

1.2 DEFINITIONS

A. HDPE:  High Density Polyethylene plastic.

B. KYTC:  Kentucky Transportation Cabinet.

1.3 PERFORMANCE REQUIREMENTS

A. Gravity-Flow, Nonpressure, Drainage-Piping Soil Type N-12.  Pipe joints shall be 
watertight, unless otherwise indicated.

1. All piping shall be solid wall unless otherwise noted on the plans.
2. Refer to Division 33, Section ‘Subdrainage’ for perforated piping requirements.

1.4 SUBMITTALS

A. Product Data:  For the following:

1. Special pipe fittings.
2. Stormwater Inlets.
3. Grates for Inlets, Manholes and Trench Drains.
4. Piping.
5. Concrete Structures.

B. Shop Drawings:  For the following:

1. Stormwater Inlets/Manholes:  Include plans, rim/invert elevations (match plan 
specified elevations – If shops do not match plan elevations, they will be 
returned), sections, details, frames, covers, and grates.
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1.5 DELIVERY, STORAGE, AND HANDLING

A. Do not store plastic stormwater inlets, pipe, and fittings in direct sunlight.

B. Protect pipe, pipe fittings, and seals from dirt and damage.

C. Handle precast structures according to manufacturer's written rigging instructions.

D. Handle stormwater inlets according to manufacturer's written rigging instructions.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following or an approved equal:

1. Advanced Drainage Systems “ADS”.
2. Hancor.
3. Haviland Pipe.
4. Prinsco.

2.2 PIPING MATERIALS

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and joining 
materials.

B. Joints, fittings and related pieces etc. shall be standard units as manufactured for the 
designed system.

C. All pipes are to be solid wall, non-perforated unless indicated on the plans to be 
perforated pipes.

2.3 HDPE PIPE AND FITTINGS (SOLID WALL)

A. Corrugated HDPE Drainage Pipe and Fittings NPS 10 and Smaller:  AASHTO M 252M, 
Type S, with smooth waterway for coupling joints.

1. Watertight Couplings:  HDPE sleeve with ASTM D 1056, Type 2, Class A, 
Grade 2 gasket material that mates with tube and fittings.

2. Pipe shall be dual walled, with smooth interior waterways.

B. Corrugated HDPE Pipe and Fittings NPS 8 to NPS 60:  AASHTO M 294M, Type S, 
with smooth waterway for coupling joints.

1. Watertight Couplings:  HDPE sleeve with ASTM D 1056, Type 2, Class A, 
Grade 2 gasket material that mates with pipe and fittings.

2. Pipe shall be dual walled, with smooth interior waterways.
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2.4 PVC PIPE AND FITTINGS

A. PVC Storm Water-Service Piping (for use on pipes 6” or smaller):

1. Pipe: ASTM D 1785, Schedule 40 PVC, with plain ends for solvent-cemented 
joints.

2. Fittings:  ASTM D 2466, Schedule 40 PVC, socket type.

2.5 CLEANOUTS

A. Gray-Iron Cleanouts (use in pavements):  ASTM A-48, Class 35B, round, gray-iron 
housing with clamping device and round, secured, gray-iron cover.  Include gray-iron 
ferrule with inside calk or spigot connection and countersunk, tapered-thread, brass 
closure plug.

1. Available Manufacturers:

a. J.R. Hoe & Sons, Inc.
b. Neenah Foundry Company.
c. Zurn Industries, Inc.; Zurn Specification Drainage Operation

2. Top-Loading Classification:  Medium duty.  For use in concrete pavement and 
asphalt pavement.

3. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron 
soil pipe and fittings

B. PVC Cleanouts (use in lawn areas):  PVC body with PVC threaded plug.  Include PVC 
sewer pipe fitting and riser to cleanout of same material as sewer piping.

1. Available Manufacturers:

a. Advanced Drainage Systems (ADS).
b. Prinsco.
c. Zurn Industries, Inc.

2.6 CONCRETE

A. General:  Comply with requirements in Division 03 Section “Cast-in-Place Concrete” for 
normal-weight, air-entrained, ready-mix concrete with a minimum 28-day compressive 
strength of 3000 psi and a 0.58 maximum water-cementitious materials ratio, unless 
otherwise indicated.

1. Concrete shall be used to support PVC basins with a minimum 4 inch base and 
to fill the sumps of the inlets so that the pipe inverts are flush with one another.
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2.7 STORMWATER INLETS

A. Inlets can be constructed as either PVC drain basins or as precast concrete structures 
meeting the requirements below.

1. Inlets located in the asphalt pavements shall be traffic rated basins made of 
concrete.

B. PVC Inlets:  Shall be constructed as basins of heavy duty PVC bodies with watertight 
gasket joints sized for piping indicated on the drawings.  They shall be furnished where 
noted with cast iron covers.

1. Provide precast structures/inlets if PVC basins cannot be manufactured to 
accommodate pipe sizes, angels indicated or depths shown on the plans.  
Coordinate during bidding.

C. Standard Precast Concrete Catch Basins:  ASTM C 478 (ASTM C 478M), precast, 
reinforced concrete, of depth and size indicated, with provision for sealant joints.

1. Base Section:  6-inch minimum thickness for floor slab and 4-inch minimum 
thickness for walls and base riser section, and having separate base slab or base 
section with integral floor.

2. Riser Sections:  4-inch minimum thickness, diameter to match inlet and grate 
size, and lengths to provide depth indicated.

3. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is 
indicated.  Top of cone of size that matches grade rings.

4. Joint Sealant:  ASTM C 990 (ASTM C 990M), bitumen or butyl rubber.
5. Adjusting Rings:  Interlocking rings with level or sloped edge in thickness and 

shape matching catch basin frame and grate.  Include sealant recommended by 
ring manufacturer.

6. Grade Rings:  Include 2 or 3 reinforced-concrete rings, of 6- to 9-inch total 
thickness, that match indicated size of the frames and grates.  These are to be 
used to raise the grate to provide pavement thickness clearance and to adjust to 
finished grades.

7. Pipe Connectors:  ASTM C 923 (ASTM C 923M), resilient, of size required, for 
each pipe connecting to base section.

D. Grates:  Cast iron grates meeting dimensions, opening pattern, free area, and other 
attributes approved for use in lawn/planting bed applications, traffic and non-traffic, 
sized to fit inlet.

1. “Beehive/Dome” style grates:  DO NOT USE.
2. Inlets located in asphalt paving shall have grate sizes 2 feet by 2 feet square or 

2’ diameter round, vehicular rated.  Grates to be solid.
3. Inlets located in the concrete walks shall receive pedestrian rated grates, with 

hinges for ease of access, OR a frame that will allow for easy removal of the 
grate after the concrete pavements have been placed.    

4. All other inlets (not identified to receive any other style of grate) are to receive 
grate sized to fit indicated inlet for use in lawn and planting areas.
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2.8 PIPE OUTLETS

A. Downspout Boots:  

1. Cast iron downspout boots shall be O-Series or the A-Series as manufactured by 
J.R. Hoe and Sons or an approved equal meeting the requirements below.  

a. Boot shall extend a minimum of 20 inches above finished grade.  Refer to 
details for additional information.

b. Size to match downspout.  Reducing/increasing the downspout size to fit 
the boot will not be acceptable.    

c. Refer to Architectural plans for exact quantity and location of the 
downspouts.

d. Provide brass cleanouts in the boots.

2. Downspout boots are to be shipped to the job site with a factory applied light gray 
primer.

a. Paint the downspout boots with 2 coats of finish prior to installation. 
Architect to provide color.

b. Coordinate with the Architect if masonry protrusions, precast units or any 
other building element prevents the downspout boots from being set flush 
with the face

c. Paint the backside of the downspout boot prior to installing. 

PART 3 - EXECUTION

3.1 EARTHWORK

A. Excavation, trenching, and backfilling are specified in Division 31 Section "Earth 
Moving."

B. Follow details, specifications and manufacturer’s written instructions.

3.2 PIPING INSTALLATION

A. General Locations and Arrangements:  Drawing plans and details indicate general 
location and arrangement of underground storm drainage piping.  Location and 
arrangement of piping layout take design considerations into account.  Install piping as 
indicated, to extent practical.  Where specific installation is not indicated, follow piping 
manufacturer's written instructions.

B. Roof drainage lines, 8” main trunk lines are shown diagrammatically.  Install 45 
degree angles (in direction of water flow) when connecting 4”, 6” PVC/HDPE 
downspout lines to main trunk lines to promote unimpeded flow of storm water 
through pipe system.  
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C. Install piping beginning at low point, true to grades and alignment indicated with 
unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install 
gaskets, seals, sleeves, and couplings according to manufacturer's written instructions 
for use of lubricants, cements, and other installation requirements.

D. Install stormwater inlets for changes in direction unless fittings are indicated.  Use 
fittings for branch connections unless direct tap into proposed sewer is indicated.

E. Install proper size increasers, reducers, and couplings where different sizes or 
materials of pipes and fittings are connected.  Reducing size of piping in direction of 
flow is prohibited.

1. Refer to the plans for locations of changes in vertical slope as the pipe goes 
under stairs.  

F. Install gravity-flow, nonpressure drainage piping according to the following:

1. Install piping pitched down in direction of flow, at minimum slope of 1/2 percent, 
unless otherwise indicated.  Refer to the plans for minimum storm pipe slopes.

2. Install piping NPS 6 and larger with restrained joints at tee fittings and at changes 
in direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's 
proprietary restraint system, or cast-in-place concrete supports or anchors.

3. Install piping with 24-inch minimum cover, unless otherwise indicated.
4. Install piping below frost line.
5. Install HDPE corrugated sewer piping according to CPPA's "Recommended 

Installation Practices for Corrugated Polyethylene Pipe and Fittings."

G. Refer to the utility plans for storm drainage pipe that will go under the building.  

3.3 PIPE JOINT CONSTRUCTION

A. Follow piping manufacturer's written instructions for joint construction.

B. Join gravity-flow, nonpressure drainage piping according to the following:

1. Join corrugated HDPE piping according to CPPA 100 and the following:

a. Use watertight couplings for Type 2, watertight joints.
b. Use watertight couplings for Type 1, watertight joints.

2. Join PVC profile gravity sewer piping according to ASTM D 2321 for elastomeric-
seal joints or ASTM F 794 for gasketed joints.

3. Join dissimilar pipe materials with nonpressure-type flexible couplings.

3.4 CLEANOUT INSTALLATION

A. Install cleanouts and riser extension from sewer pipe to cleanout at grade.  Use HDPE 
or PVC soil pipe fittings in sewer pipes at branches for cleanouts and HDPE or PVC 
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soil pipe for riser extensions to cleanouts.  Install piping so cleanouts open in direction 
of flow in sewer pipe.

1. Use light-duty, top-loading classification cleanouts in earth, gravel or unpaved 
foot-traffic areas.

2. Use medium duty, vehicular top-loading classification cleanouts in paved areas.

B. Set cleanout frames and covers in earth with tops flush or + 1/2 inch (no minus) above 
surrounding earth grade.

C. Set cleanout frames and covers in pavements with tops flush (no plus or minus).

3.5 DOWNSPOUT BOOTS

A. Install boots according to manufacturer’s written instructions.

B. Set flush to building wall.

C. Protect boot from concrete splatter.

3.6 STORMWATER INLET AND OUTLET INSTALLATION

A. Construct drains to sizes and shapes indicated.

B. Set frames and grates to elevations indicated.

C. Construct inlet and sides of reinforced concrete as indicated.

3.7 CONCRETE PLACEMENT

A. Place cast-in-place concrete according to ACI 318/318R.

3.8 PAINTING

A. Prepare ferrous surfaces according to SSPC-PA 1 and paint according to SSPC-PA 1 
and SSPC-Paint 16.  Do not paint surfaces with foundry-applied, corrosion-resistant 
coating.

1. Paint Downspout Boots per color selected by Architect.
2. Use paint approved by boot manufacturer.
3. Apply two coats of finish paint.  Primer to be factory applied as noted above. 
4. Paint prior to installation to ensure that all exposed surfaces are covered.  Paint 

back side of the boots prior to installing.
5. Touch up paint after installation.
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3.9 IDENTIFICATION

A. Materials and their installation are specified in Division 31 Section "Earth Moving." 
Arrange for installation of green warning tape directly over piping and at outside edge 
of underground structures.

1. Use warning tape over ferrous piping.
2. Use detectable warning tape over nonferrous piping and over edges of 

underground structures.

3.10 FIELD QUALITY CONTROL

A. Inspect piping to determine whether line displacement or other damage has occurred.  
Inspect after approximately 24 inches of backfill is in place, and again at completion of 
Project.

1. Defects requiring correction include the following:

a. Alignment:  Less than full diameter of inside of pipe is visible between 
structures.

b. Deflection:  Flexible piping with deflection that prevents passage of ball or 
cylinder of size not less than 92.5 percent of piping diameter.

c. Crushed, broken, cracked, or otherwise damaged piping.
d. Infiltration:  Water leakage into piping.
e. Exfiltration:  Water leakage from or around piping.

2. Replace defective piping using new materials, and repeat inspections until 
defects are within allowances specified.

3. Reinspect and repeat procedure until results are satisfactory.

B. Test new piping systems, and parts of existing systems that have been altered, 
extended, or repaired, for leaks and defects.

1. Do not enclose, cover, or put into service before inspection and approval.

C. Replace leaking piping using new materials, and repeat testing until leakage is within 
allowances specified.

3.11 CLEANING

A. Clean interior of piping of dirt and superfluous materials. Flush with potable water.

B. Remove debris from catch basins, manholes, pipes and headwalls after flushing storm 
system. 

END OF SECTION 33 41 00
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SECTION 33 46 00 - SUBDRAINAGE

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes subdrainage systems for the following:

1. Pavement Underdrains.
2. Foundation Drains.

1.2 DEFINITIONS

A. HDPE:  High-density polyethylene plastic.

B. PVC:  Polyvinyl chloride plastic.

C. Subdrainage:  Drainage system that collects and removes subsurface or seepage 
water.

1.3 SUBMITTALS

A. Product Data:  For the following:

1. Perforated-wall pipe and fittings.
2. Solid-wall pipe and fittings.
3. Flat Panel Drains.
4. Geotextile filter fabrics.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Either perforated round pipes or flat panel drains may be used for foundation drainage 
piping.  Glat panel drains must be used for the pavement subdrainage piping.  

1. Flat Panel drains shall be used when conditions exist that natural bedrock is the 
subgrade for pavements.  Lay flat instead of vertical.    

B. In other Part 2 articles where titles below introduce lists, the following requirements 
apply to product selection:

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the manufacturers specified:
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a. Advanced Drainage Systems, ADS
b. Hancor
c. Prinsco
d. Multi-Flow

2.2 PIPING MATERIALS

A. Refer to the "Piping Applications" Article in Part 3 for applications of pipe, tube, fitting, 
and joining materials.

B. Joints, fittings and related pieces etc. shall be standard units as manufactured for the 
designed system.

2.3 PERFORATED-WALL PIPES AND FITTINGS

A. Perforated HDPE Pipe and Fittings:

1. NPS 6 and Smaller:  ASTM F 405 or AASHTO M 252, Type CP; corrugated, for 
coupled joints.

2. Couplings:  Manufacturer's standard, band type.

B. Perforated PVC Sewer Pipe and Fittings:  ASTM D 2729, bell-and-spigot ends, for 
loose joints.

2.4 SOLID-WALL PIPES AND FITTINGS

A. Solid wall pipes are to be used to connect the perforated pipes to the storm drainage 
system where the lines are outside of the areas drained by the perforated pipes.

B. HDPE Drainage Tubing and Fittings:  AASHTO M 252, Type S, corrugated, with 
smooth waterway, for coupled joints.

1. Couplings:  AASHTO M 252, corrugated, band type, matching tubing and fittings.

C. PVC Sewer Pipe and Fittings:  ASTM D 3034, SDR 35, bell-and-spigot ends, for 
gasketed joints.

1. Gaskets:  ASTM F 477, elastomeric seal.

2.5 SPECIAL PIPE COUPLINGS

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, 
for joining underground nonpressure piping.  Include ends of same sizes as piping to 
be joined and corrosion-resistant metal tension band and tightening mechanism on 
each end.

1. Sleeve Materials:
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a. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
b. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with 

pipe materials being joined.

2.6 FLAT PANEL DRAINS

A. Basis of Design:  Multi-Flow 1” by 6” flat panel drains as manufactured by Multi-Flow.  
1” by 12” flat panels are also acceptable for use.

1. Available manufacturers:

a. ADS – Advanedge.
b. Multi-Flow.
c. Approved equal meeting requirements below.

2. The panel shall be a three dimensional rigid HDPE core surrounded by and 
bonded to a non-woven, needle punched 4 oz. geotextile fabric.

3. Furnish panel drain system’s standard fittings as required to connect to the storm 
drainage system.  Use solid wall pipes when connection to storm drainage 
system beyond the areas the flat panel drains are draining.

2.7 SOIL MATERIALS

A. Backfill, drainage course, impervious fill, and satisfactory soil materials are specified in 
Division 31 Section "Earth Moving."

2.8 GEOTEXTILE FILTER FABRICS

A. Description:  Fabric of PP or polyester fibers or combination of both, with flow rate 
range from 110 to 330 gpm/sq. ft. when tested according to ASTM D 4491.

1. Structure Type:  4 ounce Nonwoven, needle-punched continuous filament.  For 
use in playground and pavement underdrain trench.

2. Structure Type: 8 ounce Nonwoven, filtration and separation, needle-punched 
continuous filament – for use behind retaining walls.

3. Style(s):  Flat and sock.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces and areas for suitable conditions where subdrainage systems are to 
be installed.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 EARTHWORK

A. Excavating, trenching, and backfilling are specified in Division 31 Section "Earth 
Moving”

3.3 PIPING APPLICATIONS

A. Underground Subdrainage Piping:

1. Perforated HDPE pipe and fittings, couplings, and coupled joints.
2. Perforated PVC sewer pipe and fittings for loose, bell-and-spigot joints.

B. Header Piping (solid wall):

1. HDPE drainage tubing and fittings, couplings, and coupled joints.
2. PVC sewer pipe and fittings, couplings, and coupled joints.

3.4 FOUNDATION DRAIN INSTALLATION

A. Provide pipe in sock around entire foundation and dock walls.

B. Connect drain lines to the nearest storm inlet or storm drainage pipe.

1. Connect a maximum of 50 feet on center (unless longer runs are needed to tie 
into storm drainage system).

C. Slope pipes a minimum of ½ percent.

D. Place drainage stone around the pipe and backfill with approved soil material.

1. Wrap entire drainage stone with 4 ounce filter fabric.

3.5 PAVEMENT SUBDRAINAGE

A. Refer to the plans and details for installation requirements.  

B. Install flat panel drains on the geogrid prior to installing stone.  

C. Refer to the plans for the extent of the drains.  Daylight pipe where shown on the plans.  
Use solid wall pipe outside of the stone bridge area.    

3.6 PIPING INSTALLATION

A. Install piping beginning at low points of system, true to grades and alignment indicated, 
with unbroken continuity of invert.  Bed piping with full bearing in filtering material.  
Install gaskets, seals, sleeves, and couplings according to manufacturer's written 
instructions and other requirements indicated.
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1. Piping pitched down in direction of flow, at a minimum slope of 0.25 percent and 
with a minimum cover of 24 inches, unless otherwise indicated.

2. Lay perforated pipe with perforations down.
3. When installing flat panel drain – lay panel drain flat or vertical.  

B. Use increasers, reducers, and couplings made for different sizes or materials of pipes 
and fittings being connected.  Reduction of pipe size in direction of flow is prohibited.

C. Install HDPE piping according to ASTM D 2321.

D. Install PVC piping according to ASTM D 2321.

3.7 FLAT PANEL DRAINS

A. Install panel drains per manufacturer’s recommendations for indicated applications.

B. Place panel drains horizontally or vertically along the building wall/top of footing.

C. Cover panel drains with stone material.  Place stone in a manner that works out humps 
and low spots in the panel drains to eliminate interruptions in continuous flow.

3.8 PIPE JOINT CONSTRUCTION

A. Join HDPE pipe, tubing, and fittings with couplings for soil-tight joints according to 
AASHTO's "Standard Specifications for Highway Bridges," Division II, Section 26.4.2.4, 
"Joint Properties."

B. Join perforated, HDPE pipe and fittings with couplings for soil-tight joints according to 
AASHTO's "Standard Specifications for Highway Bridges," Division II, Section 26.4.2.4, 
"Joint Properties"; or according to ASTM D 2321.

C. Join PVC pipe and fittings according to ASTM D 3034 with elastomeric seal gaskets 
according to ASTM D 2321.

D. Join perforated PVC pipe and fittings according to ASTM D 2729, with loose bell-and-
spigot joints.

E. Special Pipe Couplings:  Join piping made of different materials and dimensions with 
special couplings made for this application.  Use couplings that are compatible with 
and fit materials and dimensions of both pipes.

3.9 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.
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3.10 FIELD QUALITY CONTROL

A. Testing:  After installing drainage course to top of piping, test drain piping with water to 
ensure free flow before backfilling.  Remove obstructions, replace damaged 
components, and repeat test until results are satisfactory.

3.11 CLEANING

A. Clear interior of installed piping and structures of dirt and other superfluous material as 
work progresses.  Maintain swab or drag in piping and pull past each joint as it is 
completed.  Place plugs in ends of uncompleted pipe at end of each day or when work 
stops.

END OF SECTION 33 46 00
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SCALE:  1/8" = 1'-0"

WATER BOTTLE FILLING STATION PLAN

FIXTURE SCHEDULE AND ROUGHING-IN REQUIREMENTS

WALL HUNG, 
FLOOR MOUNTED, 

COUNTERTOP

FIXTURE 
NUMBER

REMARKS
MOUNTING 

HEIGHT (SEE 
REMARKS)

MOUNTINGFIXTURE HOT COLD WASTE 
(MIN.)

VENT 
(MIN.)

ACCESSORIESMFR. FLUSH VALVE, FAUCETMODEL NO.

MOUNT ADA BUBBLER WITH SPOUT 36" FROM 
FLOOR, VANDAL RESISTANT, WATER FILTER

---WATER COOLER 
& BOTTLE FILLER

EWC-1 1/2" 1-1/2"WALL HUNG 1-1/2"---ELKAY ---LZSTL8WSVRLK P-TRAP, STOPS  & SUPPLIES

OCCUPANCY CALCULATIONS:

STORAGE GROUP S / MOTOR VEHICLE GARAGE
SECTION 406.8 - PARKING GARAGE OCCUPANT = 200 SQ. FT. GROSS

5300 S.F. / 200 SQ FT GROSS = 26.5 OCCUPANT

FIXTURE REQUIREMENTS:

GROUP S-2 PARKING GARAGES =  1 DRINKING FOUTAIN

REVISION SCHEDULE

NO. DESCRIPTION DATE



GENERAL HEIGHT AND AREA

OCCUPANCY CLASSIFICATION

ACTUAL FLOOR AREA (LARGEST FLOOR)

ACTUAL BUILDING HEIGHT

ACTUAL NUMBER OF STORIES

ALLOWABLE NUMBER OF STORIES

ALLOWABLE BUILDING HEIGHT

SPRINKLER SYSTEM INSTALLED

SPRINKLER SYSTEM TYPE

AREA 1

S
STORAGE

5,772 S.F.

20 FT

1

24 FT

N/A

NO

N/A

AREA MODIFICATIONS

TOTAL PERIMETER

TOTAL OPEN PERIMETER

WIDTH OF OPEN SPACE 
(WEIGHTED AVERAGE)

AREA INCREASE DUE TO FRONTAGE

TABULAR AREA (FROM TABLE 506.2)

AREA INCREASE DUE TO SPRINKLER

ACTUAL AREA (LARGEST STORY)

AREA 1

350 FT

275 FT

N/A

N/A

00%

9,000 SF

5,795 SF

IS MAXIMUM ALLOWABLE AREA EXCEEDED? NO

P

F

W

lf

ls

At

ALLOWABLE HEIGHT AND AREA 
CALCULATIONS

OCCUPANCY CLASSIFICATION

BUILDING AREA

FIRST FLOOR

CONSTRUCTION TYPE

SEE STRUCTURAL SHEETS FOR DESIGN LOADS (FLOOR, ROOF 
AND WIND), EARTHQUAKE DESIGN DATA AND DESIGN STRESSES.

S-1
STORAGE

5,795  S.F.

VB

BUILDING DESIGN INFORMATION

MINIMUM CONSTRUCTION TYPE VB

FOR USE BY DEPARTMENT OF HOUSING, 
BUILDINGS AND CONSTRUCTION ONLY.

903.2.9.1 REPAIR GARAGE.
4. A GROUP S-1 FIRE AREA USED FOR THE 
REPAIR OF COMMERICAL MOTOR VEHICLES 
WHERE THE FIRE AREAS EXCEEDS 5,000 SQUARE 
FEET.

NOIS MAXIMUM ALLOWABLE AREA EXCEEDED?

BRICK

CONCRETE UNIT MASONRY

CAVITY WALL

METAL STUD AND GYPSUM

CONCRETE

WALL TYPES ABBREVIATIONS
A.F.F. ABOVE FINISH FLOOR
ALUM. ALUMINUM
ARCH. ARCHITECT OR ARCHITECTURAL
AVG. AVERAGE

B.C. BASE CABINET
BLDG. BUILDING
BM. BEAM
B.M. BENCHMARK
BRG. BEARING
BRD. BOARD
BSMT. BASEMENT

C/C CENTER TO CENTER
C.I. CAST IRON
C.I.B. CAST IRON BOOT
C.J. CONTROL  OR CONSTRUCTION JOINT
CLG. CEILING
C.L. CENTER LINE
CLR. CLEAR
COL. COLUMN
CONC. CONCRETE
C.M.U. CONCRETE MASONRY UNIT
CONST. CONSTRUCTION
CONT. CONTINUOUS
CONTR. CONTRACTOR

D.B. DRAWER BASE
DEMO. DEMOLITION
DET. DETAIL
DIA. DIAMETER
DIM. DIMENSION
D.A.F.S. DIRECT APPLIED FINISH SYSTEM
DR. DOOR
D.S. DOWNSPOUT
DWG. DRAWING

EA. EACH
E.I.F.S. EXTERIOR INSULATED FINISH SYSTEM
E.J. EXPANSION JOINT
ELEC. ELECTRIC OR ELECTRICAL
ELEV. ELEVATION
E.W.C. ELECTRIC WATER COOLER
EQ. EQUAL
ENG. ENGINEER
EXSTG. EXISTING
EXT. EXTERIOR

FAB. FABRICATED
F.E. FIRE EXTINGUISHER
F.F. FINISHED FLOOR
FT. OR ' FEET
FIN. FINISH
FLR. FLOOR
FLOUR. FLOURESCENT
F.P. FIRE PROOF
FURN. FURNITURE
F.V. FIELD VERIFY

GA. GAUGE
GEN. GENERAL
GYP. GYPSUM

HDW. HARDWARE
HDWD. HARDWOOD
H. HEIGHT
HT. HEIGHT
HGT. HEIGHT
H.C. HOLLOW CORE
HORIZ. HORIZONTAL

I.D. INSIDE DIAMETER
IN. OR " INCH
INSUL. INSULATION
INT. INTERIOR
I.W.B. INTERACTIVE WHITE BOARD

J.B.E. JOIST BEARING ELEVATION

K.J. KEYED JOINT

LAV. LAVATORY
LTG. LIGHTING
LIN. LINEAR
L. LENGTH

M.B. MARKER BOARD
MFR. MANUFACTURER
MFD. MANUFACTURED
M.O. MASONRY OPENING
MAT'L MATERIAL
MAX. MAXIMUM
MECH. MECHANICAL
MIN. MINIMUM
MISC. MISCELLANEOUS
MTL. METAL
MULL. MULLION

NOM. NOMINAL
N.I.C. NOT IN CONTRACT
N.T.S. NOT TO SCALE

O.C. ON CENTER
O.D. OUTSIDE DIAMETER
OPG. OPENING
OPP. OPPOSITE

PL. OR __ PLATE
P.LAM. PLASTIC LAMINATE
PLY. PLYWOOD
P.T.M. PAINT TO MATCH

QTY. QUANTITY

R. RADIUS
R.C.P. REINFORCED CONCRETE PIPE
REF. REFERENCE
REINF. REINFORCING
REQ'D. REQUIRED
REV. REVISED OR REVISION
RM. ROOM
R.O. ROUGH OPENING

S.A.T. SUSPENDED ACOUSTICAL TILE
S.B. SINK BASE
SCH. SCHEDULE
SECT. SECTION
S.F. SQUARE FEET
S.G.T. STRUCTURAL GLAZED TILE
SHT. SHEET
SIM. SIMILAR
S.J.I. STEEL JOIST INDUSTRY
SPEC'S. SPECIFICATIONS
SQ. FT. SQUARE FEET
S.S. STAINLESS STEEL
STD. STANDARD
STL. STEEL
STRL. STRUCTURAL
SUSP. SUSPENDED
SYS. SYSTEM

T.B. TACK BOARD
T.J. TOOLED JOINT
T.O.F. TOP OF FOOTING
T.O.G. TOP OF GRATE
T.O.M. TOP OF MASONRY
TEMP. TEMPORARY
T&G TONGUE AND GROOVE
TRD. TREAD
T.S. TACK STRIP
T.W.U. TEACHER'S WARDROBE UNIT
TYP. TYPICAL

UNF. UNFINISHED

V.T.R. VENT THOUGH ROOF
VERT. VERTICAL
V.C.T. VINIYL COMPOSITION TILE

W. WIDTH OR WIDE
W/ WITH
W.C. WALL CABINET
WD. WOOD
W/O WITHOUT
WP. WATERPROOF OR WEATHER PROOF

FIRE AREA  "A"

REPAIR GARAGE AREA 
4,884 SQ. F.T

FIRE AREA  
"B"

911 SQ. FT.

3-HOUR FIRE 
BARRIER

I

K

E
N

T
U

C
K

Y

REG
IS

T
ER

ED

O
F

4
0
9

3
N

O
.

C
O

M
M

O
N

W
E

A
LT

H

Y
N

OHT N A

C
.

T
HO

MA

T
E

C
T

H
C

R
A

S

WWW.CLOTFELTER-SAMOKAR.COM

D
A

T
E

:

D
R

A
W

N
:

C
H

E
C

K
E

D
:

J
O

B
#

F
O

R
 T

H
E

S
H

E
E

T

A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

: 
T

H
IS

 
D

O
C

U
M

E
N

T
 I
S

 T
H

E
 P

R
O

P
E

R
T

Y
 O

F
 

C
L
O

T
F

E
L

T
E

R
/S

A
M

O
K

A
R

, 
P

S
C

. 
A

N
Y

 
R

E
P

R
O

D
U

C
T

IO
N

 I
S

 P
R

O
H

IB
IT

E
D

 I
N

 
W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 W
IT

H
O

U
T

 
W

R
IT

T
E

N
 P

E
R

M
IS

S
IO

N
 O

F
 

C
L

O
T

F
E

L
T

E
R

/S
A

M
O

K
A

R
, 
P

S
C

1
1

/6
/2

0
2

0
 2

:1
7
:0

1
 P

M

G
0
0
1

L
E

G
E

N
D

S
, 
S

Y
M

B
O

L
S

 A
N

D
 B

U
IL

D
IN

G
 D

A
T

A

W
A

S
H

IN
G

T
O

N
 C

O
U

N
T

Y
 B

O
A

R
D

 O
F

 E
D

U
C

A
T

IO
N

A
C

T

M
S

E

S
E

P
T

 2
8
, 

2
0
2
0

1
9
2
4

W
A

S
H

IN
G

T
O

N
 C

O
U

N
T

Y
B

U
S

 G
A

R
A

G
E

S
P

R
IN

G
F

IE
L
D

, 
K

E
N

T
U

C
K

Y

SCALE: 1/16" = 1'-0"

FIRE AREA PLAN

REVISION SCHEDULE
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WV

WV

WOOD PLA
NK FENCE

WOOD PLA
NK FENCE

WOOVEN WIRE FENCE

WOOVEN WIRE FENCE

IPF PLS #527

IPF PLS #527

IPF PLS #527

12" PVC

12" PVC

12" P
VC

12" P
VC

10" CI MAIN

INV: 773.82

INV: 776.50

36" CMP

15" HDPEINV: 801.97

2 - 24" CMP

INV: 763.32

INV: 763.74
INV: 763.59

GRAVEL

WATER LINE EASEMENT (D.B. 214, PG. 343)

WATER LIN
E EASE

MENT (D
.B. 2

14, P
G. 3

43)

INDUSTRY DRIVE 60' R
/W

 (P
LA

T CAB. A
, SLID

E 70)

POND

4" P
E GAS LIN

E

4" PE GAS LINE

L1

L2

WASHINGTON COUNTY

BOARD OF EDUCATION

D.B. 113, PG. 363
ZONED R-1

PARCEL #: 18D-025.21

SPRINGFIELD INDEPENDENT SCHOOL

DISTRICT, OF WASHINGTON COUNTY, KY

D.B. 101, PG. 366
ZONED R-1

PARCEL #: 18D-025.21

MARGARET HAZEL WILLIAMS

JOHNSON REVOCABLE TRUST

ALLTECH, INC.
D.B. 279, PG. 274

ZONED I
PARCEL #: 18A-023

ALLTECH, INC.
D.B. 279, PG. 274

ZONED I
PARCEL #: 18A-023

SEE NOTE 13

S1
8°

40
'03

"E

51
.58

'

S44°24'11"W

704.40'

S01°39'22"W

373.97'

S53°41'19"W

217.05'

N3
6°

10
'5

3"
W

75
.1

2'

N23
°5

1'1
1"

W

17
9.8

0'

N10°12'20"W
69.68'

831.96'
N08°49'25"W

N48°07'36"E

410.37'

10' SIDE SETBACK

10' SIDE SETBACK

25' FRONT SETBACK

25' FRONT SETBACK

25
' F

RO
NT S

ET
BA

CK

10' SIDE SETBACK

24.23

17
.5

1

EXISTINGBUILDING

20.00'

20.00'

SPRINGFIELD INDEPENDENT SCHOOL

DISTRICT, OF WASHINGTON COUNTY, KY

D.B. 101, PG. 366
ZONED R-1

PARCEL #: 18D-025.21

COMMERCIAL AVENUE (SEE NOTE 12)

FIBER PEDESTAL
& MARKER POST

FIBER PEDESTAL
& MARKER POST

HANDHOLD
FIBER BOX

6" PERF. PIPE
INV: 805.10

STORM BOX
RIM: 805.61

INV: 803.75

15" RCPINV: 804.25

GAS LINEMARKERPOST
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BUS GARAGE

FFE: 798.50

(0'-0")

BORROW AND WASTE AREA

ALTERNATE

#1 R.O.W.

ALTERNATE

#1 R.O.W.

1

1

2

2

WASTE AREA

8

0

0

7
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5

7

9

0

7

9

5

7

9

0

7
9
5
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0

8

0

5
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9

5

DUMPSTER

BUS GRAVEL

PARKING LOT

GRAVEL PARKING

LOT

ACCESSIBLE

PARKING LOT

W

30'-0" WIDE

ELECTRICAL

EASEMENT

3

0

'
-

0

"

WV
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WV
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WV

WM

FH

POND

FH

LATERAL
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CP #6

CP #2

CP #1

CP #0

CP #5
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CP #3

BUS GARAGE

FFE: 798.50
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SCALE: 1"=50'-0"

MASTER SITE PLAN
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BEFORE ANY WORK BEGINS,

CONTACT UTILITY LOCATION

SERVICES.  LOCATE ALL PUBLIC

AND PRIVATE UTILITIES.

BEST MANAGEMENT PRACTICE NOTE:

THE CONTRACTOR SHALL IMPLEMENT THE DESIGNED PLAN (SHEET C002) AS REQUIRED TO

ELIMINATE EROSION AND SEDIMENTATION FROM IMPACTING THE SITE AND SURROUNDING

PROPERTIES AND WATERWAYS.  IT IS THE CONTRACTOR'S RESPONSIBILITY TO ENSURE

THAT ALL EROSION & SEDIMENT CONTROL DEVICES ARE INSTALLED AND MAINTAINED

THROUGHOUT THE DURATION OF ALL CONSTRUCTION ACTIVITIES.  ALL PUBLIC AND PRIVATE

VEHICULAR PATHWAYS ARE TO BE KEPT FREE OF SILT AT ALL TIMES.

THE CONTRACTOR SHALL ADHERE TO THE STORM WATER POLLUTION PREVENTION PLAN

THAT HAS BEEN DESIGNED FOR THIS PROJECT.

MODIFY EROSION CONTROL SYSTEM AS CONSTRUCTION PROCEEDS.  IT SHALL BE THE

CONTRACTOR'S RESPONSIBILITY TO PREPARE REVISED EROSION CONTROL PLANS AND

SHALL DISPLAY THEM IN A PROMINENT ON-SITE LOCATION.

N

LEGEND:

800

799

EXISTING CONTOURS

PROPOSED CONTOURS

795

794

CONCRETE WALKS/PAVEMENT 

ASPHALT PAVEMENT

GRAVEL PAVEMENT

BUS GARAGE

CP # SURVEY COORDINATES 'X', 'Y' & 'Z'

CP #1

Y: 2135636.44X: 1792657.45 Z: 802.84
CP #0

CONTROL POINT (CP) SCHEDULE

CP LOCATION

IRON PIN WITH CAP

CP #2

CP #3

Y: 2135611.75X: 1792655.50 Z: 805.79

Y: 2135319.22X: 1792150.68 Z: 771.33 MAG NAIL IN PAVEMENT

Y: 2136496.74X: 1791839.09 Z: 804.36

MAG NAIL IN PAVEMENT

MAG NAIL IN PAVEMENT

CP #4
Y: 2136977.43X: 1792354.45 Z: 805.41 MAG NAIL IN PAVEMENT

GENERAL NOTES:

1. IF THE CONTRACTOR ENCOUNTERS MATERIALS ON SITE THAT COULD BE HAZARDOUS

MATERIALS, THE CONTRACTOR SHALL IMMEDIATELY STOP ALL WORK IN THE

CONTAMINATED AREA AND REPORT THE CONDITION TO THE OWNER AND THE

ARCHITECT.

2. ALL EXISTING SITE FEATURES ARE SHOWN AS ACCURATELY AS POSSIBLE AND

BELIEVED TO BE CORRECT.  SHOULD THE CONTRACTOR FIND ANY DISCREPANCIES,

THE ARCHITECT SHALL BE NOTIFIED IMMEDIATELY AND NECESSARY ADJUSTMENTS

WILL BE MADE IN THE FIELD, PRIOR TO CONSTRUCTION.

3. UNDERGROUND UTILITIES - THE AVAILABLE INFORMATION CONCERNING THEIR

LOCATION HAS BEEN SHOWN ON THE DRAWINGS.  WHILE IT IS BELIEVED THAT THE

LOCATIONS SHOWN ARE REASONABLY CORRECT, NEITHER THE ARCHITECT NOR THE

OWNER CAN GUARANTEE THE ACCURACY OF THIS INFORMATION

4. THE CONTRACTOR IS RESPONSIBLE FOR JOB SITE SECURITY.

5. REFER TO ARCHITECTURAL/UTILITY SHEETS FOR ALL WORK RELATED TO BUILDING

AND UTILITY IMPROVEMENTS

6. CONTRACTOR IS RESPONSIBLE FOR ALL REQUIRED NOTICES TO AGENCIES HAVING

JURISDICTION - PRIOR TO THE START OF WORK.

STORM DRAINAGE

STRUCTURES

BENCHMARK (BM)

CP #5
Y: 2136524.83X: 1792905.49 Z: 817.01 MAG NAIL IN PAVEMENT

CP #6
Y: 2135694.54X: 1791947.55 Z: 785.48 MAG NAIL IN PAVEMENT

SCALE: 1"=200'-0"

CONTROL POINTS

SOIL BORROW AND WASTE AREAS:

1

BORROW SOILS MAY BE TAKEN FROM THESE AREAS.  EXCESS SOILS MAY BE WASTED

IN THESE AREAS.  MAXIMUM SLOPE OF TIE INS SHALL NOT EXCEED 1'V : 3'H.

COORDINATE WITH THE OWNER AND THE ARCHITECT AT TIME OF BORROW OR

WASTING TO ENSURE THAT THE FINISHED GRADES, AFTER EARTH MOVING

OPERATIONS ARE COMPLETE, ARE SATISFACTORY TO THE OWNER.

OTHER AREAS ON THE PROPERTY MAY BE UTILIZED FOR BORROW AND WASTE.

COORDINATE WITH THE ARCHITECT AND THE OWNER FOR APPROVAL PRIOR TO

EARTH MOVING OPERATIONS.

LEAVE A MINIMUM OF 18" OF TOPSOIL COVER OVER EXISTING ROCK.

WASTE EXCESS SOILS IN THIS AREA FIRST. SPREAD SOILS EQUALLY ALONG THE

ENTIRE BANK TO CREATE A UNIFORM SLOPE.  DO NOT EXCEED 1' V IN 3' H.

ALTERNATE NOTES

1. REFER TO SHEET C101 AND C201 FOR ALTERNATE #1 WORK IN THE R.O.W.

2. REFER TO SHEET C801 FOR ADDITIONAL ALTERNATE SITE WORK.

PROPERTY LINE SETBACK

PROPERTY LINE

R.O.W. WORK

2

SITE LIGHTING
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FLOW

ATTACH FABIC TO THE POSTS

ON THE UPSTREAM SIDE

USING STAPLES, HOG-RINGS,

OR OTHER APPROVED

METHODS.

2" x 2" x 48" WOOD FENCE POST

- SPACE POSTS 5 FEET O.C.

WHERE RAPID RUN OFF IS

EXPECTED, SPACE POSTS

EVERY 3 FEET.

BURY 12" OF GEOTEXTILE FABRIC IN A 6" DEEP

TRENCH. CUT INTO THE GROUND TO PREVENT

SEDIMENT ESCAPING UNDER THE FENCE. ALL

EARTHWORK SHALL BE ON THE UPSTREAM

SIDE OF THE FENCE.

GEOTEXTILE FABRIC SHALL BE A

MATERIAL RECOMMENDED FOR THIS

USE BY THE MANUFACTURER

FLOW

ATTACH FABIC TO THE POSTS

ON THE UPSTREAM SIDE

USING STAPLES, HOG-RINGS,

OR OTHER APPROVED

METHODS.

2" x 2" x 48" WOOD FENCE POST

- SPACE POSTS 5 FEET O.C.

WHERE RAPID RUN OFF IS

EXPECTED, SPACE POSTS

EVERY 3 FEET.

BURY 12" OF GEOTEXTILE FABRIC IN A 6" DEEP

TRENCH. CUT INTO THE GROUND TO PREVENT

SEDIMENT ESCAPING UNDER THE FENCE. ALL

EARTHWORK SHALL BE ON THE UPSTREAM

SIDE OF THE FENCE.

GEOTEXTILE FABRIC SHALL BE A

MATERIAL RECOMMENDED FOR THIS

USE BY THE MANUFACTURER

6' MINIMUM

SECTION

PLAN VIEW

TYPE II GEOTEXTILE FABRIC BAGS,

PER KYTC SILT TRAP TYPE C

PLACE BAGS SO THAT TIED ENDS

INTER-WEAVE TO FILL GAPS

BETWEEN BAGS.

FILL BAGS WITH NO.57 STONE

APPROXIMATELY HALF FULL.

FLOW FLOW

FILTER FABRIC UNDER THE

GRATE

PLACE FILTER FABRIC UNDER

THE GRATE TO CATCH DEBRIS
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SCALE: 1"=60'-0"

SITE BMP PLAN (EROSION CONTROL PLAN)
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799

EXISTING CONTOURS

PROPOSED CONTOURS
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CONCRETE WALKS/PAVEMENT 

ASPHALT PAVEMENT

GRAVEL PAVEMENT

BUS GARAGE

SCALE: 1"=60'-0"

SITE DEMOLITION PLAN

0' 60' 120' 180'

SILT FENCE PER DETAIL A/C002.  PROVIDE SILT FENCE AROUND ALL STOCKPILED

AREAS. DO NOT INSTALL SILT FENCE INSIDE THE DRIP LINE OF THE TREES.

RIP RAP, 6" TO 8" SIZE.  PROVIDE A MINIMUM 8' WIDE, 15' LONG AND 12" DEEP RIP RAP

BED.  INSTALL A 4 OZ. NON-WOVEN FILTER FABRIC BETWEEN SOIL AND ROCK. RIP

RAP SHALL REMAIN.

INLET PROTECTION PER DETAIL B/C002.  REFER TO SPECIFICATIONS FOR ADDITIONAL

INFORMATION.

PROVIDE CONSTRUCTION ENTRANCE.  MINIMUM 12' WIDE, 80' LONG AND 8" THICK OF

#2 STONE OVER A WOVEN TYPE III FILTER FABRIC.  REMOVE AS REQUIRED TO

INSTALL NEW ASPHALT PAVING.

CONCRETE WASH PIT AND FUEL STORAGE PER KY BMP STANDARDS.  PLACE WHERE

NEEDED ON SITE.

PROVIDE EROSION CONTROL BLANKETS.  REFER TO SPECIFICATIONS FOR MORE

INFORMATION

BMP NOTES:

1

2

3

4

5

NOT TO SCALE

SILT FENCE

A

C002

1 SAWCUT EDGE OF EXISTING PAVEMENT TO CREATE A UNIFORM EDGE FOR NEW

PAVEMENT TO ADJOIN TO.

REMOVE PLANTS/VEGETATION AND ASSOCIATED ROOT MASS.  REMOVE ALL

ROOTS AND ORGANIC MATTER BELOW PROPOSED PAVEMENTS, ROADS AND

STRUCTURES. BACKFILL VOIDS WITH ENGINEERED FILL.

CLEAR ALL BRUSH AND VEGETATION FROM THE NEW OVERHEAD ELECTRICAL

UTILITY LINE EASEMENT. THE EASEMENT IS 30'-0" WIDE. REFER TO THE "MASTER

SITE PLAN" VIEWPORT ON SHEET C001 FOR EXTENTS. COORDINATE EXACT

LOCATION WITH THE UTILITY SITE PLANS.

DEMOLITION NOTES:

2

SHEET NOTES:

1 EXISTING ASPHALT TO REMAIN.

EXISTING FENCE TO REMAIN.

EXISTING STORM STRUCTURES TO REMAIN.

EXISTING UTILITIES - REFER TO SITE UTILITY PLAN FOR ADDITIONAL

INFORMATION.

EXISTING VEGETATION TO REMAIN.

ERECT BARRICADES/CONES TO PROTECT THE EXISTING FIBER

PEDESTAL.

2

3

4

GENERAL DEMOLITION NOTES:

1. IT IS THE CONTRACTORS RESPONSIBILITY TO NOTIFY THE ARCHITECT

REGARDING ANY DISCREPANCIES OR ITEMS THAT ARE NOT SHOWN,

THAT MUST BE REMOVED BEFORE START OF NEW WORK.

2. SHOULD ANY ARTIFACTS BE UNCOVERED OR FOUND, STOP WORK IN

AREA AND NOTIFY THE ARCHITECT IMMEDIATELY. SUSPEND WORK IN

AREA UNTIL MATTER IS RESOLVED.

3. THE CONTRACTOR IS RESPONSIBLE FOR JOB SITE SECURITY.

4. REFER TO UTILITY SITE SHEETS FOR ALL DEMOLITION WORK RELATED

TO SITE UTILITIES.

5. COORDINATE SITE DEMOLITION WITH SITE IMPROVEMENT PLANS TO

ENSURE SMOOTH TRANSITIONS BETWEEN EXISTING AND PROPOSED

IMPROVEMENTS.

6. REMOVE ALL VEGETATION, ROOT MASSES, ORGANIC DEBRIS WITHIN

PROJECT LIMITS, UNLESS IDENTIFIED TO REMAIN.

7. PROTECT ALL EXISTING VEGETATION OUTSIDE LIMITS OF WORK OR

IDENTIFIED TO REMAIN.

NOT TO SCALE

INLET PROTECTION 

B

C002

5

N

SILT FENCE

INLET PROTECTION

INLET PROTECTION PER DETAIL B/C002.  PROVIDE IF ALTERNATE #5 IS ACCEPTED.
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REFER TO PLANS

FOR PAVEMENT TYPE

SUBGRADE

NOTE: SAW CUT JOINTS IN TOP

OF THE CONCRETE CURB.

TOOLED CONTROL JOINT

SHALL BE CONTINUOUS

19" STAINLESS STEEL

STRAIGHT ISLAND FORM.

HALF CIRCLE.

(2) #4 REBARS CONT., SLEEVE @

EXP. JOINTS MINIMUM COVER OF

3"

7" CONCRETE SLAB WITH 6x6 -

W2.9xw2.9 W.W.F. OVER A 10"

D.G.A. STONE BASE.

HEAVY BROOM FINISH. PROVIDE

SAWED CONTROL JOINTS

APPROXIMATELY EVERY 3'-0".

D.G.A.

1
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"
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36" CMP

15" HDPEINV: 801.97
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2 - 24" CMP

INV: 763.32
INV: 763.24

INV: 763.74
INV: 763.59

INV: 791.73

INV: 790.46
12" HDPE

GRAVEL
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E EASE
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G. 3

43)
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 (P
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, SLID

E 70)

GRAVEL

15.00

15.00
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4" P
E GAS LIN

E

4" PE GAS LINE

EXISTINGBUILDING

EXISTINGBUILDING

EXISTINGBUILDING

SPRINKLER LINE
SERVING INOAC

L1

L2

WASHINGTON COUNTY

BOARD OF EDUCATION

D.B. 113, PG. 363
ZONED R-1

PARCEL #: 18D-025.21

SPRINGFIELD INDEPENDENT SCHOOL

DISTRICT, OF WASHINGTON COUNTY, KY

D.B. 101, PG. 366
ZONED R-1

PARCEL #: 18D-025.21

MARGARET HAZEL WILLIAMS

JOHNSON REVOCABLE TRUST

D.B. 313, PG. 680
ZONED R-1

PARCEL #: 18F-073

BARBER ENTERPRISES, LLC

D.B. 255, PG. 605
ZONED R-1

PARCEL #: 18D-001.02

ALLTECH, INC.
D.B. 279, PG. 274

ZONED I
PARCEL #: 18A-023

AGE CTRL PT. #5006

MAG NAIL IN
PAVEMENT

ALLTECH, INC.
D.B. 279, PG. 274

ZONED I
PARCEL #: 18A-023

INOAC GROUP NORTH

AMERICA, LLC
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& LAURA SUE TYLER
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ZONED R-1
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EN

T
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SEE NOTE 13
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AGE CTRL PT. #5003
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RITA KAY TAYLOR
D.B. 291, PG. 252

ZONED R-1
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INOAC AUTOMOTIVE, LLC

D.B. 308, PG. 303
ZONED R-3
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SPRINGFIELD REALTY COMPANY, INC.
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ZONED R-1
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20.00'
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ALTERNATE WORK SITE PLAN
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CONCRETE WALKS/PAVEMENT 

ASPHALT PAVEMENT

GRAVEL PAVEMENT (BASE BID)

BUS GARAGE

GENERAL NOTES:

1. REFER TO C001, C101, AND C201 FOR GENERAL NOTES.

2. REFER TO C001,C101, AND C201 FOR ALTERNATE #1 WORK IN

THE R.O.W.

STORM DRAINAGE

STRUCTURES

PROPERTY LINE SETBACK

PROPERTY LINE

0' 30' 60' 90'

SHEET NOTES:

1 ALTERNATE #2: CANOPY. REFER TO ARCHITECTURAL AND

STRUCTURAL PLANS

ALTERNATE #3: 7" CONCRETE PAVEMENT PER DETAIL C/C401 -

HEAVY BROOM FINISH.

ALTERNATE #3: FUEL PUMP ISLAND.  INTEGRAL CURB AND

PAVEMENT PER DETAIL A/C801.  4'-0" WIDE BY 21'-0" LONG.

ALTERNATE #3: BOLLARDS. REFER TO DETAIL B/C201 (15

TOTAL).  COORDINATE BOLLARDS AROUND THE FUEL TANK AS

REQUIRED.

ALTERNATE #3: UNLEADED GAS:  PROVIDE (AST)

MANUFACTURER'S OPTION FUEL DISPENSER PUMP (22GPM OF

FUEL) WITH PRESSURE REGULATOR AND LEAK DETECTION,

AND 8'  HOSE AND NOZZLE ON 7" HIGH 4500 PSI CONCRETE

PAD, PER DETAIL A/C801.  PROVIDE ONE NOZZLE FOR THIS

PUMP AT THE END.  MANUFACTURED BY WAYNE OR

EQUIVALENT.

ALTERNATE #3: DIESEL GAS:  PROVIDE (AST)

MANUFACTURER'S OPTION FUEL DISPENSER PUMP (22GPM OF

FUEL) WITH PRESSURE REGULATOR AND LEAK DETECTION,

AND 8'  HOSE AND NOZZLE ON 7" HIGH 4500 PSI CONCRETE

PAD, PER DETAIL A/C801.  PROVIDE TWO NOZZLES FOR THIS

PUMP, ONE AT EACH END.  MANUFACTURED BY WAYNE OR

EQUIVALENT.

ALTERNATE #3: PROVIDE UNDERGROUND DOUBLE WALL

FLEXIBLE POLYETHYLENE  SUCTION LINE FROM TANK TO

DISPENSER PUMP.  PIPING ABOVE GROUND SHALL BE

SUPPORTED AS REQUIRED.  PIPING TO BE SIZED AS REQUIRED

TO MATCH DISPENSER PUMP RATE.

ALTERNATE #4: PROVIDE (ST-1) 2,000 GAL ON-ROAD GASOLINE

FUEL ABOVE GROUND STORAGE TANK PER AST DETAIL ON

SHEET C801 AND SCHEDULE.  MANUFACTURED BY MODERN

WELDING, ENVIRO-GUARD, NEWBERRY TANK OR EQUIVALENT.

REFER TO STRUCTURAL PLANS FOR FOUNDATION.

ALTERNATE #4: PROVIDE (ST-2) 10,000 GAL ON-ROAD DIESEL

FUEL ABOVE GROUND STORAGE TANK PER.  AST DETAIL ON

SHEET C801 AND SCHEDULE.  MANUFACTURED BY MODERN

WELDING, ENVIRO-GUARD, NEWBERRY TANK OR EQUIVALENT.

REFER TO STRUCTURAL PLANS FOR FOUNDATION.

ALTERNATE #5: HEAVY DUTY ASPHALT PAVEMENT PER DETAIL

A/C401.

ALTERNATE #5: HDPE STORM DRAINAGE PIPE.  PIPE SIZES ARE

IDENTIFIED ON THE PLANS.  REFER TO DETAIL B/C101 FOR

ADDITIONAL INFORMATION.

ALTERNATE #5: 24" CONCRETE DRAIN BASIN.  PROVIDE 24"

GRATE.  PROVIDE CONCRETE COLLAR AROUND INLETS PER

DETAIL C/C101.  PROVIDE A TRAFFIC RATED METAL GRATE.

ENSURE GRATE CAN BE REMOVED AFTER CONCRETE IS

PLACED.

ALTERNATE #5: REVISE BASE BID PIPE PC4 FROM 8" HDPE TO

12" HDPE AS SHOWN.  RELOCATE BASE BID INLET C4 TO

LOCATION SHOWN.

ALTERNATE #5: RELOCATE PORTION OF BASE BID

SUBDRAINAGE PIPES TO THIS LOCATION.  DELETE REMAINDER

OF SUBDRAINAGE PIPE.

ALTERNATE #3: PROVIDE A CONCRETE PAD 42"x108"x12" WITH

#6 BAR AT 12" O.C. UNDER EACH SADDLE.

ALTERNATE #3: PROVIDE A CONCRETE PAD 18"x72"x9" WITH #6

BAR AT 12" O.C. UNDER EACH SADDLE.

ALTERNATE #3: 4" CONCRETE PAVING PER DETAIL B/C401.

ALTERNATE #10: CLEAR ALL VEGETATION FROM THESE AREAS.

REMOVE ALL STUMPS AND ROOT MASSES. ANY TREE OVER 8"

IN DIAMETER (UNLESS DEAD) SHALL REMAIN.

ALTERNATE #10: GRADE CLEARED OUT AREAS TO BE SMOOTH

AND UNIFORM.

ALTERNATE #10: PROVIDE EROSION CONTROL BLANKETS IN

THE DRAINAGE SWALES AS SHOWN. MINIMUM 30'-0" WIDE.

PROVIDE A NETLESS BLANKET SUCH AS FUTERRA ENVIRONET

OR EQUAL. INSTALL PER MANUFACTURER'S

RECOMMENDATIONS.

2

3

4

5

6

7

8

9

DOUBLE WALL

CONSTRUCTION

MODEL NO.

(*)

ST-1 UL - 142

*   HIGHLAND TANK MANUFACTURER

1.  PROVIDE TANK WITH SADDLE SUPPORT SYSTEM.

2.  PROVIDE WITH LEAK SENSING SYSTEM FOR DOUBLE WALL CONSTRUCTION.

3.  PROVIDE WITH EXTERNAL LADDER AND FILLING PLATFORM.

4.  APPROXIMATE WEIGHT ST-1 (WITH GASOLINE FUEL) : 25,000 LBS.

5.  APPROXIMATE WEIGHT ST-2 (WITH DIESEL FUEL) : 100,000 LBS.

6.  CUSTOM COLOR SELECTION BY ARCHITECT/ENGINEER.  PROVIDE EPOXY FINISH.

7.  PROVIDE LIQUID LEVEL SENSING GAUGE.

8.  PROVIDE OVER-FILL CONTAINMENT CHAMBER.

9.  PROVIDE ELECTRONIC OVER-FILL DETECTION SENSOR WITH ALARM.

ABOVEGROUND STORAGE TANK (AST)

TAG

5'-4" DIA, 12'-10" L

DIMENSIONS

2,000

CAPACITY

(GALLONS)

CONTRACTOR SHALL SECURELY MOUNT LEAK SENSING

SYSTEM FOR DOUBLE WALL TANK TO HAND-RAIL, PROVIDE

ELECTRONIC OVERFILL DETECTION SENSOR WITH ALARM.

PROVIDE EXTERNAL STAIRS

WITH ELEVATED PLATFORM

AND HAND RAILS.

PROVIDE REQUIRED SIGNS

PER. NFPA

360DEG. WRAP OUTER

SHELL

INNER SHELL

DOUBLE WALL UL-142 TANK

PROVIDE DROP

TUBE WITH

OVERFILL

PREVENTION

VALVE

CONNECTIONS FOR SUCTION

DROP TUBE IN TANK FOR FUEL

DISPENSING PUMP.  PROVIDE

TRANSITION TO 2" LINES, AND

SOLENOID VALVE.

LIFTING

LUGS

LIFTING

LUGS

PROVIDE ADAPTER FOR FUEL DELIVERY COUPLING.  PROVIDE

DUST CAP ON ADAPTER.

PROVIDE OVERFILL CONTAINMENT CHAMBER

PROVIDE 22" LOOSE BOLT MANHOLE

LIQUID LEVEL

GAUGE

INNER TANK EMERGENCY VENT

OUTER TANK EMERGENCY VENT

VENT PIPE

DOUBLE WALLST-2 UL - 142 8' DIA, 26'-6" L10,000

REFER TO PLAN

10

11

12

13

14

SCALE: NOT TO SCALE

FUEL PUMP ISLAND

A

C801

ABOVE GROUND STORAGE DETAIL

NOT TO SCALE

10

2

SCALE: 1"=200'-0"

BRUSH AND TREE CLEARING PLAN

CONCRETE FOOTING

SUPPORT SADDLES
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1. ALL BUILDING FRAME, SECONDARY 

FRAMING, GRITS, PURLINS, HAT CHANNEL, 

METAL SIDING, COPING , FLASING, SILL 

TRIM, CORNER TRIM, EAVE TRIM ARE BY 

METAL BUILDING SUPPLIER.

2. PROVIDE WOOD BLOCKING IN METAL STUD 

WALLS FOR WALL HUNG ACCESSORIES, 

AND EQUIPMENT.

GENERAL NOTES 

I

K

E
N
T
U
C
K

Y

RE
G
IS
T
E
R
E
D

O
F

4
0
9
3

N
O
.

C
O
M
M
O
N
W
E
A
L
T
H

Y
N
O
HTNA

C
.
T
H
O

M
A

T
E

C
T

H
C

R
A

S

WWW.CLOTFELTER-SAMOKAR.COM

D
A

T
E

:

D
R

A
W

N
:

C
H

E
C

K
E

D
:

J
O

B
#

F
O

R
 T

H
E

S
H

E
E

T

A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

: 
T

H
IS

 

D
O

C
U

M
E

N
T

 I
S

 T
H

E
 P

R
O

P
E

R
T

Y
 O

F
 

C
L
O

T
F

E
L

T
E

R
/S

A
M

O
K

A
R

, 
P

S
C

. 
A

N
Y

 

R
E

P
R

O
D

U
C

T
IO

N
 I
S

 P
R

O
H

IB
IT

E
D

 I
N

 

W
H

O
L
E

 O
R

 I
N

 P
A

R
T

 W
IT

H
O

U
T

 

W
R

IT
T

E
N

 P
E

R
M

IS
S

IO
N

 O
F

 

C
L

O
T

F
E

L
T

E
R

/S
A

M
O

K
A

R
, 
P

S
C

1
1

/6
/2

0
2

0
 2

:2
5
:2

6
 P

M

A
1
0
1

F
L
O

O
R

 P
L
A

N

W
A

S
H

IN
G

T
O

N
 C

O
U

N
T

Y
 B

O
A

R
D

 O
F

 E
D

U
C

A
T

IO
N

A
C

T

M
S

E

S
E

P
T

 2
8
, 

2
0
2
0

1
9
2
4

W
A

S
H

IN
G

T
O

N
 C

O
U

N
T

Y

B
U

S
 G

A
R

A
G

E

S
P

R
IN

G
F

IE
L
D

, 
K

E
N

T
U

C
K

Y

SCALE: 1/4" = 1'-0"

FLOOR PLAN

SHEET NOTES

1 HORIZONTAL WALL PANEL OVER 1" RIGID

INSULATION, 5/8" EXTERIOR WALL SHEATHING

AND 3 5/8" METAL STUDS.  FILL CAVITY WITH

BATT INSULATION.

2 HORIZONTAL WALL PANEL OVER 1 1/2" HAT

CHANNEL AT 32" O.C., OVER METAL WALL

GIRTS.

3 OVERHEAD SECTIONAL DOOR WITH 16'-9"

CLEARANCE, HIGH LIFT TRACK.  AUTOMATIC

DOOR OPERATOR WITH WALL BUTTON

LOCATED BETWEEN DOORS, UNDER

EXHAUST SYSTEM.

4 OVERHEAD COILING DOOR WITH MANUAL

DOOR OPERATION.

5 IN-GROUND VEHICLE LIFT.

6 IN-GROUND VEHICLE LIFT CONTROLS.

7 TRENCH DRAIN, SET DRAIN 1/2" BELOW

FINISHED FLOOR.  SLOPE TO DRAIN.

COORDINATE WITH PLUMBING AND

STRUCTURAL.

8 ALUMINUM ATTIC LADDER, WERNER MODEL

AH2510, 10' HEIGHT 375 LBS CAPACITY.

9 METAL LINER PANEL OVER GIRT FROM TOP

OF CMU TO ELEVATION 12'8"+/-.

10 TRENCH DRAIN, SET DRAIN 1 1/4" BELOW

FINISHED FLOOR. SLOPE FLOOR 1/4" PER

FOOT TO DRAIN IN AREA SHOWN.

COORDINATE WITH PLUMBING AND

STRUCTURAL.

11 METAL LINER PANEL OVER GIRT FROM TOP

OF CMU TO ELEVATION 8'0"+/-.

12 SUSPENDED UNISTRUT REEL MOUNTING

RACK WITH TWO AIR AND ONE POWER REEL.

SEE DETAIL A/A102.  ATTACH UNISTRUT RACK

AND BRACE TO STRUCTURAL ABOVE.

13 EYE WASH, SEE PLUMBING.

14 WASH UP SINK, SEE PLUMBING.

15 DRINKING FOUNTAIN WITH BOTTLE FILLER.

16 PAINT FLOOR YELLOW IN FRONT OF

ELECTRICAL, WATER AND GAS SERVICE

PANELS AND EQUIPMENT, 3' FROM WALL

17 6" METAL STUDS FRAMING WITH 5/8"

PLYWOOD SHEATHING TO 8' AND GYPSUM

BOARD TO TOP OF WALL EACH SIDE OF WALL.

1X3 TREATED WOOD BASE AND OUTSIDE

CORNER AT PLYWOOD.

18 VERTICAL AIR COMPRESSOR.

19 VEHICLE EXHAUST SYSTEM.

20 PRE-FINISHED METAL DOWNSPOUT,

DISCHARGE INTO DOWNSPOUT BOOT. SEE

SITE DRAINAGE DRAWINGS.

21 PRE-FINISHED METAL DOWNSPOUT,

DISCHARGE TO SPLASH BLOCK AT GROUND.

SEE SITE DRAINAGE DRAWINGS.

22 SINGLE TIER STACKABLE TIRE RACK, HOLDS 8

BUS TIRES PER RACK.

23 TIRE CHANGER.

24 WHEEL BALANCER.

25 PART WASHER.

26 OVERHEAD DOOR OPERATOR.

27 OVERHEAD DOOR OPEN AND CLOSE PUSH

BUTTON.

28 WALL MOUNTED DEDICATION PLAQUE.

29 3 5/8" INTERIOR STEEL STUD FRAMING,

EXTEND TO UNDERSIDE OF ROOF

INSULATION OF LOWER OFFICE ROOF. FILL

WITH SOUND BATT AND 5/8" GYPSUM BOARD,

EACH SIDE.

30 ACCESS PANEL

31 MASONRY CAVITY WALL TO ELEVATION 2'-0"

32 PRE-ENGINEERED METAL BUILDING WITH

VERTICAL WALL PANELS OVER METAL WALL

GRITS.  FILL CAVITY WITH BUILDING

INSULATION SYSTEM.

33 FIRE BARRIER 3-HOUR.  EXTEND FROM

FOOTNG TO UNDER SIDE OF ROOF DECK.

34 PORTABLE HOT WATER PRESSURE WASHER

35 3 5/8" INTERIOR STEEL STUD FRAMING,

EXTEND TO 1' ABOVE CEILING.  5/8" GYPSUM

BOARD ON ONE SIDE.

36 INTERIOR STEEL STUD FRAMING, EXTEND TO

FLOOR ABOVE. FILL WITH SOUND BATT AND

5/8" GYPSUM BOARD ON BOTH.

REVISION SCHEDULE

NO. DESCRIPTION DATE
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EXTEND TO ROOF STRUCTURE AND PROVIDE DIAGONAL BRACING AS 

REQUIRED.  BOTTOM OF RACK TO BE MAXIMUM 10'-0" ABOVE FINISHED FLOOR.

VARIES
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4
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ELECTRICAL 

REELS MOUNT TO 

BOTTOM OF RACK
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SYSTEMS AND DISCONNECTS 
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SCALE: 1/4" = 1'-0"

MEZZANINE PLAN

SCALE:

DETAIL
A102 3/4" = 1'-0"

A

REVISION SCHEDULE

NO. DESCRIPTION DATE

SHEET NOTES

1 ALUMINUM ATTIC LADDER, WERNER MODEL

AH2510, 10' HEIGHT 375 LBS CAPACITY.

2 8' DIA CEILING FAN, MOUNTED TO METAL

BUILDING FRAME. BOTTOM OF FAN AT 13' A.F.F.

3 SUSPENDED UNISTRUT REEL MOUNTING RACK

WITH TWO AIR AND ONE POWER REEL.  SEE

DETAIL A/A102.  ATTACH UNISTRUT RACK AND

BRACE TO STRUCTURAL ABOVE.

4 VEHICLE EXHAUST SYSTEM.

5 FIRE BARRIER 3-HOUR.  EXTEND FROM FOOTNG

TO UNDER SIDE OF ROOF DECK.

6 OVERHEAD DOOR OPERATOR.

7 OVERHEAD SECTIONAL DOOR WITH 16'-9"

CLEARANCE, HIGH LIFT TRACK.  AUTOMATIC

DOOR OPERATOR WITH WALL BUTTON

LOCATED BETWEEN DOORS, UNDER EXHAUST

SYSTEM.

SCALE:

DETAIL
A102 1 1/2" = 1'-0"

B SCALE:

DETAIL
A102 1 1/2" = 1'-0"

C



5/8" GYPSUM BOARD

STEEL CHANNEL

SOUND BATT INSULATION

4 7/8"

HOLLOW METAL 
FRAME 

DOOR

CAULK EACH SIDE, 
CONTINUOUS

HOLLOW METAL 
FRAME 

DOOR

5/8" GYPSUM BOARD

CAULK EACH SIDE, 
CONTINUOUS

DOUBLE STEEL STUDS WITH 
2X4 CONT. WOOD BLOCKING

SOUND BATT INSULATION

4 7/8"

TYPE A

7"W X 7"H

Office

Women

NOTE:  ALL SIGNAGE 
SHALL BE INSTALLED 
5'-0" ABOVE FINISHED 
FLOOR ELEVATION TO 
CENTER LINE OF SIGN.

TYPE B

7"W X 7"H

F SV L
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VARIES
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VARIES

2" SEE  SCH. 2"

2
"
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H.M. FRAME

OH2 OH4

1
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0
"

14' - 0"

6' - 0"

7
' 
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0
"

OH1 OH3

INSULATED OVERHEAD 
COILING DOOR

INSULATED OVERHEAD 
SECTION DOOR

METAL PANEL

LINER PANEL

DRIP

CAULK EACH SIDE, 
CONTINUOUS

FRAME

INSULATION

HEADER 

DOOR

METAL PANEL

LINER PANEL

TRIM

CAULK EACH SIDE, 
CONTINUOUS

FRAME

INSULATION

DOOR

ALUM. 
THRESHOLD

METAL PANEL 
TRIM BEYOND

H.M. FRAME

DOOR

CONCRETE WALK 

1/2" EXP. MATERIAL
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1/2"

1 15/16" 1 9/16"

VARIES

@ BLOCK WALL @ GYP. BRD. PARTITION

HOLLOW METAL 
FRAME, GROUT 
SOLID

MASONRY ANCHOR, 
(3) REQUIRED AT 
EACH JAMB

C.M.U.

CAULK EACH SIDE, 
CONTINOUS

VARIES

DOOR

C.M.U.

LINTEL, SEE 
STRUCTURAL

CAULK EACH SIDE, 
CONTINOUS

VARIES

HOLLOW METAL 
FRAME, GROUT 
SOLID

DOOR

CAVITY WALL
INSULATION

C.M.U.

BRICK, RETURN AT 
JAMB

CAULK EACH SIDE, 
CONTINUOUS

H.M. FRAME,
GROUT SOLID

DOOR

MASONRY ANCHOR,
1 REQUIRED AT EACH 
JAMB GROUT C.M.U. 

SOLID

VERTICAL 
REINFORCEMENT, 
SEE STRUCTURAL

WOOD BLOCKING

5/8" PLYWOOD

STEEL CHANNEL

7 1/4"

HOLLOW METAL 
FRAME 

DOOR

CAULK EACH SIDE, 
CONTINUOUS

HOLLOW METAL 
FRAME 

DOOR

5/8" GYPSUM BOARD

CAULK EACH SIDE, 
CONTINUOUS

DOUBLE STEEL STUDS WITH 
2X6 CONT. WOOD BLOCKING

7 1/4"

HEAD

METAL WALL PANEL

PEMB THERMAL 
INSUL. SYSTEM

ALUM. WINDOW UNIT "B"

CAULK EACH SIDE, 
CONT.

PEMB WALL GIRT

PANEL CLOSURE STRIP

PEMB HEADER TRIM

PEMB JAMB FRAME 

JAMB

PEMB JAMB FRAME

PANEL CLOSURE 
STRIP

PEMB SILL TRIM

PEMB JAMB TRIM

SILL

PEMB CHANNEL FRAME

THERMAL BLOCK

THERMAL BLOCK

3 1/4" 4 3/4"

3 1/4" 4 3/4"

METAL WALL PANEL

PEMB THERMAL 
INSUL. SYSTEM

ALUM. WINDOW UNIT "B"

CAULK EACH SIDE, 
CONT.

THERMAL BLOCK

ALUM. WINDOW UNIT "B"

PANEL CLOSURE STRIP

PEMB SILL TRIM

CAULK EACH SIDE, 
CONT.

THERMAL BLOCK

METAL WALL PANEL

PEMB THERMAL INSUL. 
SYSTEM

PEMB 
TRIM

PEMB 
TRIM

PEMB 
TRIM

5/8" EXTERIOR WALL 
SHEATHING ON 3 5/8" 
C.F.S 

STEEL CHANNEL

5/8" GYPSUM BOARD

HOLLOW METAL 
FRAME 

DOOR

CAULK EACH SIDE, 
CONTINUOUS

BATT INSULATION R-13

PANEL CLOSURE 
TRIM/DRIP EDGE

3 5/8"

1" RIGID INSULATION

HORIZONTAL WALL 
PANEL

DOUBLE STEEL STUDS 
WITH 2X4 CONT. WOOD 
BLOCKING

5/8" EXTERIOR WALL 
SHEATHING ON 3 5/8" 
C.F.S 

5/8" GYPSUM BOARD

HOLLOW METAL FRAME 

DOOR

BATT INSULATION R-13

PANEL CLOSURE TRIM

3 5/8"

1" RIGID INSULATION

HORIZONTAL WALL 
PANEL

SILL TRIM OVER BRICK 
BELOW, RETURN 
BRICK AT JAMB
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DOOR SCHEDULE

DOOR

#

DOORS

PER

FRAME

DOOR FRAME

HDWSET SIGN COMMENTSWIDTH HEIGHT THICKNESS TYPE MATERIAL GLASS TYPE MATERIAL DEPTH HEAD JAMB SILL

01 1 3' - 0" 7' - 0" 1 3/4" FG H.M. INSUL 1 H.M. 7 3/4" L/A201 M/A201 D/A201 01 ---

02 1 3' - 0" 7' - 0" 1 3/4" SV H.M. IG1 1 H.M. 8 3/4" A/A201 B&C/A201 D/A201 02 ---

03 1 3' - 0" 7' - 0" 1 3/4" SV H.M. IG1 1 H.M. 8 3/4" A/A201 B&C/A201 D/A201 03 ---

04 1 3' - 4" 7' - 0" 1 3/4" F H.M. ---- 1 H.M. 8 3/4" E/A201 B&C/A201 D/A201 04 ---

05 1 4' - 0" 7' - 0" 1 3/4" F H.M. ---- 1 H.M. 8 3/8" J/A201 K/A201 ----- 05 A

06 1 3' - 0" 7' - 0" 1 3/4" F H.M. ---- 1 H.M. 6" F/A201 G/A201 ----- 06 A

07 1 3' - 0" 7' - 0" 1 3/4" F H.M. ---- 1 H.M. 6" F/A201 G/A201 ----- 06 A

08 1 3' - 0" 7' - 0" 1 3/4" L H.M. ---- 1 H.M. 6" F/A201 G/A201 ----- 07 A

09 1 3' - 0" 7' - 0" 1 3/4" F H.M. ---- 1 H.M. 6" F/A201 G/A201 ----- 08 B

10 1 3' - 0" 7' - 0" 1 3/4" F H.M. ---- 1 H.M. 6" F/A201 G/A201 ----- 09 B

11 1 3' - 0" 7' - 0" 1 3/4" F H.M. ---- 2 H.M. 8 3/4" E/A201 F/A201 ----- 10 A 3 HOUR FIRE BARRIER WALL

12 1 3' - 0" 7' - 0" 1 3/4" F H.M. ---- 2 H.M. 8 3/4" E/A201 F/A201 ----- 11 A 3 HOUR FIRE BARRIER WALL

13 1 4' - 0" 7' - 0" 1 3/4" F H.M. ---- 1 H.M. 8 3/8" J/A201 K/A201 ----- 05 A

ROOM FINISH SCHEDULE

NO. ROOM NAME FLOOR FINISH BASE WALLS CEILING CLG HT REMARKS

100 LOBBY SEAL CONC. 4" RESILIENT HP ACRYLIC S.A.T. 8'-0"

101 OFFICE SEAL CONC. 4" RESILIENT LATEX S.A.T. 8'-0"

102 OFFICE SEAL CONC. 4" RESILIENT LATEX S.A.T. 8'-0"

103 HALL SEAL CONC. 4" RESILIENT HP ACRYLIC S.A.T. 8'-0"

104 TOILET SEAL CONC. 4" RESILIENT HP ACRYLIC S.A.T. 8'-0"

105 TOILET SEAL CONC. 4" RESILIENT HP ACRYLIC S.A.T. 8'-0"

106 STORAGE SEAL CONC. 4" RESILIENT LATEX PAINTED GYPSUM 8'-6"

107 TOOLS SEAL CONC. 4" RESILIENT / 1X3 LATEX EXPOSED STRUCTURE 8'-6"

108 GARAGE SEAL CONC. --- LINER PANEL EXPOSED STRUCTURE ---

109 STORAGE SEAL CONC. --- LINER PANEL EXPOSED STRUCTURE ---

110 STORAGE SEAL CONC. 4" RESILIENT / 1X3 LINER PANEL/WOOD EXPOSED STRUCTURE ---

111 MDF SEAL CONC. 4" RESILIENT LATEX PAINTED GYPSUM 9'-0"

200 EQUIPMENT PLATFORM EXPOSED WOOD SUBFLOOR --- --- EXPOSED STRUCTURE ---

SCALE:

DETAIL
A201 1 1/2" = 1'-0"

G
SCALE:

DETAIL
A201 1 1/2" = 1'-0"

H

SCALE: 1 1/2" = 1'-0"

INT. SIGNAGE DETAIL

SCALE: 1/4" = 1'-0"

H.M. DOOR / FRAME ELEVATIONS

SCALE: 1/4" = 1'-0"

OVERHEAD DOOR ELEVATIONS

SCALE:

DETAIL
A201 1 1/2" = 1'-0"

A
SCALE:

DETAIL
A201 1 1/2" = 1'-0"

B

SCALE:

DETAIL
A201 1 1/2" = 1'-0"

D

SCALE: 1/4" = 1'-0"

WINDOW ELEVATIONS

REVISION SCHEDULE

NO. DESCRIPTION DATE

ALUM WINDOW
INSULATED GLAZING

A B C

SCALE: 3" = 1'-0"

TYPICAL H.M. FRAME

SCALE:

DETAIL
A201 1 1/2" = 1'-0"

F
SCALE:

DETAIL
A201 1 1/2" = 1'-0"

E

SCALE:

DETAIL
A201 1 1/2" = 1'-0"

C

ALUM WINDOW
INSULATED GLAZING

ALUM WINDOW
INSULATED GLAZING

SCALE:

DETAIL
A201 1 1/2" = 1'-0"

J
SCALE:

DETAIL
A201 1 1/2" = 1'-0"

K

SCALE:

DETAIL
A201 1 1/2" = 1'-0"

N

SCALE:

DETAIL
A201 1 1/2" = 1'-0"

L
SCALE:

DETAIL
A201 1 1/2" = 1'-0"

M

WINDOW DETAIL N/A201
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SCALE:A301 3/8" = 1'-0"

ENLARGED TOILET PLANE

TOILET ACCESSORY SCHEDULE

TYPE

MARK DESCRIPTION MOUNTING HEIGHTS COMMENTS

1 GRAB BAR 42" x 1 1/4" O.D. SEE DRAWINGS

2 VERTICAL GRAB BAR 18" x 1 -1/4" O.D. SEE DRAWINGS

3 GRAB BAR 36" x 1-1/4" O.D. SEE DRAWINGS

4 TOILET PAPER DISPENSER SEE DRAWINGS BY OWNER

5 SOAP DISPENSER SEE DRAWINGS BY OWNER

6 MIRROR, 18" x 24" SEE DRAWINGS

SCALE:

ELEVATION
A301 3/8" = 1'-0"

B

SCALE:

ELEVATION
A301 3/8" = 1'-0"

D

SCALE:

ELEVATION
A301 3/8" = 1'-0"

A

SCALE:

ELEVATION
A301 3/8" = 1'-0"
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SEE STRUCTURAL

SECTIONAL OVERHEAD DOOR

STANDING SEAM 

METAL ROOF

PRE-ENGINEERED 

METAL BUILDING FRAME

DOWNSPOUT 

BOOT, SEE CIVIL 
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PRE-ENGINEERED 

BUILDING WALL

GUTTER

MASONRY 

CAVITY WALL
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SCALE:

BUILDING SECTION
A501 1/4" = 1'-0"

B

SCALE:

BUILDING SECTION
A501 1/4" = 1'-0"

A

SCALE:

BUILDING SECTION
A501 1/4" = 1'-0"
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LEVEL 1
0' - 0"

3

PREFINISHED METAL 
CAP FLASHING

BRICK VENEER

CONCRETE FOUNDATION 
WALL AND FOOTING - SEE 
STRUCTURAL

2" RIGID PERIMETER 
FOUNDATION INSULATION

1-1/2" RIGID CAVITY INSULATION

6" CMU WITH HORIZONTAL 
JOINT REINFORCING AT 16" 
O.C.

HORIZONTAL METAL SIDING 
PANELS OVER 1 1/2" HAT 
CHANNELS VERTICALLY @ 32" O.C.

FIBERGLASS BATT 
INSULATION

STANDING SEAM METAL 
ROOF PANELS

R-25 FIBERGLASS BATT 
INSULATION (U-VALUE, 
U-0.04)
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METAL WALL LINER PANEL

METAL WALL CEE 
CHANNEL

METAL WALL GIRT

METAL WALL GIRT

METAL WALL GIRT

VERTICAL METAL WALL 
PANELS

LEVEL 1
0' - 0"

1

PRE-FINISHED METAL SILL 
FLASHING

BRICK VENEER

CONCRETE FOUNDATION 
WALL AND FOOTING - SEE 
STRUCTURAL

2" RIGID PERIMETER 
FOUNDATION INSULATION

1-1/2" RIGID CAVITY INSULATION

6" CMU WITH HORIZONTAL 
JOINT REINFORCING AT 16" O.C.

VERTICAL METAL SIDING PANELS

FIBERGLASS BATT INSULATION

STANDING SEAM METAL 
ROOF PANELS

FIBERGLASS BATT 
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PREFINISHED METAL GUTTER

METAL WALL GIRT

METAL WALL GIRT

STORAGE
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LEVEL 1
0' - 0"

4

PRE-FINISHED METAL 
SILL FLASHING

BRICK VENEER

CONCRETE FOUNDATION 
WALL AND FOOTING - SEE 
STRUCTURAL

HORIZONTAL METAL 
WALL PANELS

1" RIGID INSULATION

5/8" EXTERIOR 
GYPSUM SHEATHING

5/8" GYPSUM BOARD

3-5/8" STEEL STUDS 
AT 16" O.C.

R-13 FIBERGLASS 
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CONCRETE SLAB -
SEE STRUCTURAL

STANDING SEAM METAL 
ROOF PANELS

PREFINISHED METAL 
GUTTER

PREFINISHED METAL 
DOWNSPOUT

R-25 FIBERGLASS BATT 
INSULATION (U-VALUE, 
U-0.04)

1" RIGID INSULATION

LEVEL 1
0' - 0"

MEZZANINE PLAN
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S.A.T. CEILING

STANDING SEAM METAL 
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BUILDING VAPOR BARRIER

METAL EAVE STRUCT

A502
F

STANDING SEAM 
METAL ROOF

PRE-ENGINEERED METAL 
BUILDING FRAME

8" CMU WALL,
3-HOUR FIRE BARRIER
U.L. U904

MINERAL WOOL INSULATION

PRE-ENGINEERED METAL 
BUILDING EAVE STRUCT

2" BATT INSULATION, 
BOTH SIDES

ELASTOMERIC SPRAY 
FIRESTOP, BOTH SIDES

FILL VOIDS BETWEEN WALL AND 
METAL FRAMING WITH  MINERAL 
WOOL AND APPLY ELASTOMERIC 
SPRAY FIRESTOP TO BOTH SIDES 
WHERE BEAMS, PURLIN, EAVES 
STRUCTS PENETRATE FIRE BARRIER
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SCALE:

WALL SECTION
A502 3/4" = 1'-0"

D
SCALE:

WALL SECTION
A502 3/4" = 1'-0"

E
SCALE:

WALL SECTION
A502 3/4" = 1'-0"

B
SCALE:

WALL SECTION
A502 3/4" = 1'-0"
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SCALE:

DETAIL
A502 1 1/2" = 1'-0"
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SCALE:

DETAIL
A502 1 1/2" = 1'-0"
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WALL PANELS
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CONCRETE FOUNDATION -

SEE STRUCTURAL

HORIZONTAL METAL 
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ALUMINUM CANOPY

STANDING SEAM METAL 
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GUTTER

VERTICAL METAL WALL 
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OVERHEAD DOOR
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CONCRETE FOUNDATION -
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METAL CORNER TRIM
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LEVEL 1
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SCALE:

BUILDING ELEVATION
A601 1/4" = 1'-0"

A

SCALE:

BUILDING ELEVATION
A601 1/4" = 1'-0"

B

DOOR AND FRAME -

SEE DOOR SCHEDULE
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LEVEL 1
0' - 0"

1" 

1'-0"

2" 

1'-0"

1 32 4
30' - 4" 19' - 4" 22' - 2"

HORIZONTAL METAL 

WALL PANELS
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SCALE:

BUILDING ELEVATION
A602 1/4" = 1'-0"

B

SCALE:

BUILDING ELEVATION
A602 1/4" = 1'-0"

A

EXTERIOR DOORS -

SEE DOOR SCHEDULE
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THREADED ADJUSTMENT ROD

WALL FLASHING, BY CANOPY SUPPLIER, 

COLOR SHALL MATCH CANOPY COLOR

PRE-FINISHED METAL SILL 

TRIM BY PEMB SUPPLIER

PVC PIPE SPACER SLEEVES 

ALUM. CANOPY SUPPORT BEAM

PRE-FINISHED METAL 

WALL PANEL

PRE-FINISHED METAL WALL PANEL

STEEL CLEVIS

THREADED ADJUSTMENT 
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3 5/8" C.F.S FRAMING

CANOPY MANUF. STANDARD 

CONNECTION,  THRU THREADED ROD 

W/ BACKING PLATE.  PROVIDE PVC 

PIPE SPACER SLEEVES FULL DEPTH 

OF PANEL AND CHANNEL SUPPORT 

CANOPY MANUF. STANDARD 

CONNECTION,  EYE BOLT W/ BACKING 

PLATE.  PROVIDE PVC PIPE SPACER 

SLEEVES FULL DEPTH OF PANEL AND 

CHANNEL SUPPORT 

PROVIDE PERIMETER SEALANT AROUND 
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SCALE: 1/8" = 1'-0"

ROOF PLAN

SCALE: 1 1/2" = 1'-0"

TYPICAL END WALL DETAILS AT RAKE

SCALE: 1 1/2" = 1'-0"

TYPICAL EAVE WITH GUTTER

SHEET NOTES

1 PRE-FINISHED METAL DOWNSPOUT, DISCHARGE

INTO DOWNSPOUT BOOT. SEE SITE DRAINAGE

DRAWINGS.

2 PRE-FINISHED METAL GUTTER, SEE TYPICAL DETAIL

THIS SHEETS

3 PRE-FINISHED METAL CANOPY, DISCHARGE INTO

DOWNSPOUT BOOT. SEE SITE DRAINAGE DRAWINGS.

4 PRE-FINISHED METAL COPING

5 PRE-FINISHED METAL TRIM.

6 PRE-FINISHED METAL RAKE EDGE,  SEE TYPICAL

DETAILS THIS SHEET

7 PRE-FINISHED METAL DOWNSPOUT, DISCHARGE TO

SPLASH BLOCK AT GROUND. SEE SITE DRAINAGE

DRAWINGS.

8 PLUMBING VENT, SEE PLUMBING DRAWINGS.

9 PRE-ENGINEERED METAL ROOF PANEL, 1:12 PITCH.

10 PRE-ENGINEERED METAL ROOF PANEL, 2:12 PITCH.

11 ONE ROW OF SNOW GUARDS.

REVISION SCHEDULE

NO. DESCRIPTION DATE

SCALE: 1/8" = 1'-0"

REFLECTED CEILING PLAN

SCALE:

DETAIL
A603 1 1/2" = 1'-0"
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SCALE: 1/4" = 1'-0"

PRE-ENGINEERED FUEL CANOPY

SCALE:

SECTION
A801 1/4" = 1'-0"

BSCALE:

SECTION
A801 1/4" = 1'-0"

A

ALTERNATE # 2
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STRUCTURAL ABBREVIATIONS

APA AMERICAN PLYWOOD ASSOCIATION
ARCH ARCHITECTURAL
BOT BOTTOM
BTWN BETWEEN
CLR CLEAR
C.F.S. COLD-FORMED STEEL
C.I.P. CAST-IN-PLACE
C.M.U. CONCRETE MASONRY UNIT
COL COLUMN
CONC CONCRETE
CONT CONTINUOUS
D DEEP
D.G.A. DENSE GRADE AGGREGATE
DET DETAIL
DWGS DRAWINGS
EA EACH
E.F. EACH FACE
ELEV ELEVATION
EMBED MINIMUM EMBEDMENT DEPTH INTO SUBSTRATE
E.O.S. EDGE OF SLAB
E.W. EACH WAY
EX EXISTING
EXP EXPANSION
F.F.E. FINISHED FLOOR ELEVATION
FTG FOOTING
F.V. FIELD VERIFY

GA GAUGE
HORIZ HORIZONTAL
HSS HOLLOW STRUCTURAL SECTION
LBS POUNDS
L.D.H. LONG DIMENSION HORIZONTAL
L.D.V. LONG DIMENSION VERTICAL
MAX MAXIMUM
MECH MECHANICAL
M.E.P. MECHANICAL/ELECTRICAL/PLUMBING
MIN MINIMUM
N.S. NEAR SIDE
N.T.S. NOT TO SCALE
O.C. ON CENTER
O.P.H. OPPOSITE HAND
P.A.F. POWDER ACTUATED FASTENER
P.E.M.B. PRE-ENGINEERED METAL BUILDING
PL PLATE
R RADIUS
REINF REINFORCEMENT
SIM SIMILAR
S.O.G. SLAB ON GRADE
TYP TYPICAL
U.N.O. UNLESS NOTED OTHERWISE
VERT VERTICAL
W WIDE
W.W.F. WELDED WIRE FABRIC
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FOUNDATION PLAN NOTES

1. ELEVATIONS SHOWN ARE TO THE TOP OF THE FOUNDATION AND ARE
REFERENCED FROM FINISHED FIRST FLOOR REFERENCE ELEVATION (0'-0").

2. CENTER ALL WALL FOOTINGS ON WALL CENTERLINE U.N.O.

3. CENTER ALL SPREAD FOOTINGS ON COLUMN GRID INTERSECTION U.N.O.

4. SEE DWG S101 FOR GENERAL NOTES.

5. SEE DWGS S301 & S302 FOR TYPICAL FOUNDATION DETAILS.

6.  SLAB ON GRADE SHALL BE PLACED ON VAPOR RETARDER (SEE SPECIFICATIONS)
     OVER 6" MINIMUM DENSE GRADED AGGREGATE.

7.  PROVIDE 1/2" EXPANSION JOINT AND SEALANT BETWEEN SLAB ON GRADE AND ALL  
     WALLS, PIERS, AND DOOR JAMBS.

8. COORDINATE FLOOR DRAINS AND SLAB ELEVATIONS AND SLOPES WITH ARCH AND
    M.E.P. DRAWINGS.

9.  SEE ARCHITECTURAL OR SITE PLAN FOR OTHER PIPE BOLLARDS IF ANY.

10. ALL FOOTINGS MUST BE SUPPORTED ON UNDISTURBED SOIL CAPABLE OF
SUPPORTING DESIGN LOADS WITHOUT APPRECIABLE SETTLEMENT.  CONTRACTOR
SHALL PROBE BEARING STRATA WITH DRIVEN RODS, REMOVE SHALLOW BEDROCK
(AND OVERLYING SOIL) WITHIN 2 FEET BELOW BOTTOM OF FOOTING, AND REPLACE
WITH ENGINEERED SOIL BACKFILL.

F50 = SPREAD FOOTING.  SEE SCHEDULE.

= WALL FOOTING.  SEE SCHEDULE.WF20

= COLUMN PIER.  SEE DETAIL M/S301.P1

(-2'-0") = TOP OF FOOTING ELEVATION.

= CONSTRUCTION JOINT.  SEE DETAIL F/S301.CJ

SF = STEP FOOTING.  SEE DETAIL C/S301.

FOUNDATION LEGEND

= PRE-ENGINEERED METAL FRAME BUILDING
   RIGID COLUMN.

RFC

= PRE-ENGINEERED METAL FRAME BUILDING
   PORTAL FRAMING COLUMN.

PFC

= PRE-ENGINEERED METAL FRAME BUILDING
   WIND COLUMN.

WC

= EXTENT OF SLAB DEPRESSION.  DEPTH MEASURED
   FROM ADJACENT TOP OF CONCRETE.

=  8" C.M.U. WALL REINFORCED W/ #5@32" O.C. VERT
    CENTERED IN CORE.  8" BOND BEAM W/ (2) #5 CONT
    WITH TOP ELEV AT (+10'-0") AND (+20'-0").

= SAWN CONTRACTION JOINT.  SEE DETAIL F/S301.SJ
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CONTRACTOR AT NO ADDITIONAL COST TO THE 
OWNER.

L
LI

F
T

 C

1'-1" 25'-0" 1'-1"

WF20 (-2'-0")

W
F

20
 (

-2
'-0

")

WF20 (-2'-0") WF20 (-2'-0")

WF20 (-2'-0")

WF20 (-2'-0")

W
F

20
 (

-2
'-0

")

W
F

20
 (

-2
'-0

")

W
F

20
 (

-2
'-0

")

W
F

20
 (

-2
'-0

")

(-2'-0")

F80+P1

(-2'-0")

F65+P2
(-2'-0")

F80+P1

(-2
'-0

")F80
+P

1

(-2
'-0

")F65
+P

2

(-2
'-0

")F65
+P

3

(-2
'-0

")
F80

+P
4

(-2'-0")

F65+P3

(-2
'-0

")
F65

+P
6

(-2'-0")

F80+P5
(-2'-0")

F80+P4

(-2
'-0

")
F50

+P
7

(-2'-0")

F50+P7

(-2'-0")
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4

C
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R
FC

RFC PFC RFC

PFC

RFC
RFCRFC

RFC RFC

9
"

2
2'

-2
"

1
9'

-4
"

3
0'

-4
"

1
'-0

"

6x6-W2.9xW2.9 W.W.F.

4" S.O.G.

27'-2"

SJ

SJ

S
J

S
J

S
J

S
J

S
J

S
J

C
J

SJ CJ

1
'-0

" 
T

Y
P

1'-0" THICK LIFT FOUNDATION PAD BELOW
W/ #5@12" O.C. EACH WAY TOP & BOT
COORDINATE W/ LIFT MANUFACTURER
FOR SIZE AND ELEV

1'-0" TYP

PREFABRICATED TRENCH DRAIN
SEE DET K/S301

TYP

1/
8"

 P
E

R
 F

T

S
LO

P
E

 D
N

1/
8"

 P
E

R
 F

T

S
LO

P
E

 D
N

1/8" PER FT

SLOPE DN

1/8" PER FT

SLOPE DN

1/8" PER FT

SLOPE DN

1/8" PER FT

SLOPE DN

S
J

1/
8"

 P
E

R
 F

T

S
LO

P
E

 D
N

1/
8"

 P
E

R
 F

T

S
LO

P
E

 D
N

CONC PIT DESIGNED BY LIFT MANUFACTURER
INCLUDING WALL REINFORCING AND 
CONNECTION DOWELS TO BASE FOUNDATION 
PAD AND CONC SLAB ON GRADE 

S
J

SEE DET G/S301
TYP

CJ

PREFABRICATED TRENCH DRAIN
SEE DET K/S301

1'-0" TYP

6x6-W4.0xW4.0 W.W.F.

8" S.O.G.

6x6-W4.0xW4.0 W.W.F.

8" S.O.G.

C
J

6x6-W2.9xW2.9 W.W.F.

5" S.O.G.

6x6-W2.9xW2.9 W.W.F.

5" S.O.G.

S
J

SJ

C

S302
_______

C

S302
_______

D

S302
_______

D

S302
_______

D

S302
_______

D

S302
_______

C

S302
_______

2
1'

-1
1"

1
'-0

"

THICKENED SLAB 
SEE DET L/S301

TYP

B

S302
_______

A

S302
_______

B

S302
_______

B

S302
_______

B

S302
_______

E

S302
_______E

S302
_______

F

S302
_______

F

S302
_______

F

S302
_______

CJ

C
J

S
J

S
J

S
J

6x6-W4.0xW4.0 W.W.F.

8" S.O.G.

C

S302
_______ A

S302
_______

6x6-W2.9xW2.9 W.W.F.

5" S.O.G.

6x6-W2.9xW2.9 W.W.F.

5" S.O.G.

(2) #4 x 5'-0"
IN TOP 1/3 DEPTH OF SLAB
TYP

WF20 (-2'-0")WF20 (-2'-0")

W
F

20
 (

-2
'-0

")

A

S302
_______

4"9"

SEE SITE DWGS
FOR BOLLARD 

TYP

WC

W
C

RFC

IMPORTANT PEMB NOTES:

1. UNLESS SPECIFICALLY NOTED OTHERWISE, ALL STRUCTURAL STEEL ELEMENTS 
REQUIRED FOR A COMPLETE BUILDING STRUCTURE SHALL BE DESIGNED, 
SUPPLIED, AND INSTALLED BY THE PEMB CONTRACTOR.

2. COLUMN FOOTINGS SHALL BE CENTERED ON STEEL COLUMN CENTERLINES. 
STEEL COLUMN CENTERLINES SHALL BE DETERMINED BY PEMB CONTRACTOR 
UNLESS OTHERWISE NOTED. FOUNDATION CONTRACTOR SHALL COORDINATE.

3. DO NOT INSTALL FOOTINGS OR FABRICATE REBAR UNTIL PEMB SHOP 
DRAWINGS HAVE BEEN SUBMITTED, REVIEWED, AND APPROVED. FOOTINGS 
SHOWN SHALL BE USED FOR BASE BID. HOWEVER; THEY ARE DESIGNED BASED 
ON ESTIMATED PEMB REACTIONS. PEMB SUPPLIER SHALL PROVIDE SHOP 
DRAWINGS WITH BUILDING REACTIONS FOR ENGINEER'S REVIEW. 
ADJUSTMENTS TO FOOTINGS SHOWN MAY OCCUR AFTER ENGINEER'S REVIEW 
OF PEMB REACTIONS. SEE SPECIFICATIONS FOR ADDITIONAL INFORMATION.

4. CONCRETE FOUNDATION CONTRACTOR SHALL PROVIDE AND INSTALL ANCHOR 
BOLTS FOR PEMB ATTACHMENT TO THE FOUNDATION. ANCHOR BOLT 
DIAMETER AND LAYOUT SHALL BE DESIGNED BY THE PEMB MANUFACTURER 
AND COORDINATED BY THE GENERAL CONTRACTOR. SEE DETAIL F/S301 FOR 
TYPICAL ANCHOR BOLT DETAIL.

5. SEE ARCH DWGS FOR PEMB ELEMENT ELEVATIONS AND LOCATIONS THAT ARE 
NOT SHOWN ON STRUCTURAL DWGS.

6. SEE ARCH DWGS AND SPECIFICATIONS FOR INFORMATION ABOUT ROOF DECK 
AND METAL WALL PANELS.

7. PURLINS AND WIND GIRT SPACING AND QUANTITY ARE NOT SHOWN ON 
STRUCTURAL DWGS AND SHALL BE PER PEMB DESIGN.  OPERATING WEIGHT OF
MECHANICAL UNITS SUPPORTED BY ROOF FRAMING SHALL BE CONSIDERED.

8. ROOFING SHALL BE DESIGNED AND SUPPLIED BY PEMB MANUFACTURER. 
ROOFING SHALL BE INSTALLED BY PEMB INSTALLER.

9. ROOF DIAPHRAGM BRACING IS REQUIRED AS DESIGNED BY PEMB SUPPLIER.

EXTERIOR C.F.S. WALL
ON TOP OF CONC WALL
SEE SCHEDULE J/S401

4" 9"

R
FC

W
F

20
 (

-1
'-4

")

W
F

20
 (

-1
'-4

")

S
J

INTERIOR C.F.S. WALL
SEE SCHEDULE J/S401

G

S302
_______

G

S302
_______

TYP

TYP

19'-3 5/8" 14'-11 5/8"
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WALL FOOTING SCHEDULE
MARK WIDTH THICKNESS

REINFORCING
CONT BOTTOM

TRANSVERSE
REINFORCING BOTTOM

WF20 2'-0" 1'-0" (2) #5 #4@48" O.C.

SPREAD FOOTING SCHEDULE
MARK LENGTH WIDTH THICKNESS

REINFORCING
E.W. BOTTOM

F50 5'-0" 5'-0" 1'-0" (7) #4

F65 6'-6" 6'-6" 1'-6" (7) #6

F80 8'-0" 8'-0" 1'-6" (9) #6

1/4" = 1'-0"S201
A FOUNDATION PLAN

REVISION SCHEDULE

NO. DESCRIPTION DATE



FRAMING PLAN NOTES

1. ELEVATIONS SHOWN ARE TO THE TOP OF STEEL AND ARE REFERENCED
FROM FINISHED FIRST FLOOR REFERENCE ELEVATION (0'-0").

2. FINISHED PLATFORM FLOOR ELEVATION (+10'-0 3/4").

3. SEE DWG S101 FOR GENERAL NOTES.

4. SEE DWG S401 FOR TYPICAL COLD-FORMED STEEL FRAMING DETAILS.

5. SPACE JOISTS EVENLY THROUGHOUT BAY U.N.O.

6. SIZE AND LOCATION OF ROOF OR PLATFORM MECHANICAL UNITS SHALL BE
COORDINATED WITH ARCHICTECTURAL DRAWINGS, MECHANICAL DRAWINGS 
AND MECHANICAL CONTRACTOR. OPERATING WEIGHT OF UNIT SHALL NOT 
EXCEED WEIGHT SHOWN ON PLAN.  ALL THE UNITS SHOWN ON A/S202 ARE 
SUPPORTED BY ROOF FRAMING, U.N.O.

FRAMING LEGEND

H1 = C.F.S. HEADER FOR C.F.S. STUD WALL OPENING.  SEE 
   DET J/S401 FOR SCHEDULE & DET G/S401 FOR DETAIL.

= 3/4" APA RATED STURD-I-FLOOR. SEE DET D/S202.

STURD-I-FLOOR

3/4

=  C.F.S. STUD WALL.  SEE DET L/S401 FOR STUD SIZE AND SPACING.

=  8" C.M.U. WALL REINFORCED W/ #5@32" O.C. VERT
    CENTERED IN CORE.  8" BOND BEAM W/ (2) #5 CONT
    WITH TOP ELEV AT (+10'-0") AND (+20'-0").

ML8 = MASONRY LINTEL.  SEE DET N/S401.

PROJECT

TRUE

REFERENCE  ELEVATION (0'-0") = 798.50' SEA LEVEL

N

S

W E

N

S

W
E

11

A A.1

D

D ED.9

22

33

B

_______

S202

B

6" 24'-10" 25'-0" 25'-0" 24'-10"
6"

100'-8"

2
2'

-2
"

1
9'

-4
"

3
0'

-4
"

4 4

C

C

PEMB PURLIN
TYP

PEMB BRACE
TYP

PEMB COLUMN
TYP

25'-0"

PEMB BRACE
TYP

2
2'

-2
"

1
9'

-4
"

3
0'

-4
"

PEMB RIGID FRAME
TYP

PEMB PORTAL FRAME EXTERIOR C.F.S. STUD WALL

PEMB RIGID FRAME
TYP

EXTERIOR C.F.S. STUD WALL

EXTERIOR C.F.S. STUD WALL

H2

H
1

H
1

H
1

PEMB BRACE
TYP

63 LBS

50 LBS
MOUNTED TO 

WALL FRAMING

GF

EUH

76 LBS

GF

GF

76 LBS

A
.E

.A
.

400 LBS

GF
76 LBS

76 LBS

GF

A
.E

.A
.

A
.E

.A
.

400 LBS 400 LBS

A
.E

.A
.

400 LBS

VE

400 LBS

VE

400 LBS 200 LBS
FAN

STORAGE 
PLATFORM
BELOW

PEMB C.F.S. STUD ON BOTH 
SIDES OF C.M.U WALL AT TOP
SEE ARCH DET A/A502
TYP ALONG C.M.U. WALL

D

33

25'-0"

C

S
T

U
R

D
-I

-F
LO

O
R

3/
4

JOIST BRIGING 
SEE DET J/S401

M
L8

ML8

H1

F

S202
_______

E

S202
_______

INTERIOR C.F.S. STUD WALL
TYP

F

S202
_______

80
0S

16
2-

54
 J

O
IS

T
S

@
 1

6"
 O

.C
. M

A
X

800S162-54 EACH SIDE OF OPENING
SEE DET R/S401 FOR CLIP ANGLE  
CONNECTION TO SUPPORT JOIST

TYP

JOIST BEARING ON WALL BELOW
TYP

JOIST 1" CLR NEXT TO PEMB COLUMN

JOIST TO PEMB COLUMN CONNECTION
W/ CLIP ANGLE L1 1/2x1 1/2x16 GA x 5" LONG
W/ 0.157"ø x1 1/4" EMBED P.A.F. TO COLUMN

W/ (4) #10 SCREWS TO JOIST
CLIP ANGLE  CONNECTION TO SUPPORT JOIST

TYP

PEMB COLUMN
TYP

DOUBLE JOISTS
ON ONE SIDE OF OPENING

JOIST BLOCKING 
SEE DET K/S401

SEE MECH DWGS OF OPENING
LOCATION AND SIZE

GF
132 LBS

NOTE:
3D VIEWS SHOWN ON THIS SHEET ARE FOR REFERENCE ONLY.
3D STRUCTURAL MODEL IS NOT GUARANTEED TO BE COMPLETE OR EXACT.
SEE ALL OTHER SHEETS FOR ACCURATE STRUCTURAL PLANS AND DETAILS.

SHEATHING

NOTES:

1.  LAYOUT PANELS IN RUNNING BOND W/ LONG DIMENSIONS OF PANELS 
     PERPENDICULAR TO C.F.S. JOISTS. END JOINTS IN PANELS MUST BE OVER C.F.S.    
     JOISTS SO THAT ADJACENT PANEL EDGES MAY BE FASTENED TO SAME JOIST.
2.  FASTEN PANEL TO C.F.S. JOISTS AND TOPS OF MASONRY WALLS W/ SCREWS. 
     PANEL FASTENER SPACING TO BE 6" O.C. AT PANEL PERIMETER AND 12" O.C. AT
     INTERMEDIATE SUPPORTS.
3.  EMBED ADJACENT TONGUE AND GROOVE PANEL EDGES.

TERMINATE PANEL ENDS 
CENTERED OVER JOIST

C.F.S. JOIST

SEE ARCH DWGS FOR
WALL CONSTRUCTION

3/4" STURD-I-FLOOR

C.F.S. STUD WALL
SEE PLAN

CONT 800T125-43
FASTEN TO EACH STUD

W/ (4) #10 SCREWS

800S162 JOISTS
SEE PLAN

PLATFORM

L1 1/2x1 1/2x16 GA x 5" LONG
W/ (4) #10 SCREWS EA LEG

ELEV (+10'-0")

800S162 JOISTS
SEE PLAN

3/4" STURD-I-FLOOR

SEE PLAN FOR VERT
WALL REINFORCING

8" BOND BEAM
W/ (2) #5 CONT

7 5/8"

S/HJCT HANGER (BY SIMPSON STRONG-TIE OR EQUAL)
W/ (2) 1/4"ø x 2 1/4" TITEN SCREWS TO MASONRY TOP

W/ (4) 1/4"ø x 2 1/4" TITEN SCREWS TO MASONRY FACE
AND (6) #14 SCREWS TO JOIST

TYP @ EACH JOIST

PLATFORM

ELEV (+10'-0")
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1/8" = 1'-0"S202
A ROOF FRAMING PLAN

3/8" = 1'-0"S202
B STORAGE PLATFORM FRAMING PLAN

S202
C ISOMETRIC VIEW

3/4" = 1'-0"S202
D FLOOR SHEATHING LAYOUT

SECTION
3/4" = 1'-0"S202

E SECTION
3/4" = 1'-0"S202

F
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NOTES:
1. IN LIEU OF SLEEVE, IF DIRECT PENETRATION OF PIPE IS REQUIRED
    PROVIDE 2" COMPRESSIBLE FILLER UNIFORMLY PLACED AROUND PIPE.
2. DETAIL APPLIES AT TRENCH FOOTINGS ONLY.  DO NOT USE THIS DETAIL FOR GRADE BEAMS.

SEE PLAN & SCHEDULES
FOR FOOTING SIZE &

REINFORCEMENT

OTHER UTILITIES
MAY OCCUR

ELEV - SEE PLAN

TOP OF FOOTING

ADDITIONAL REINFORCING
W/ 90° HOOK EACH END
SAME SIZE & NUMBER
AS BOTTOM REINFORCING

FOOTING REINFORCING

SEE CIVIL & SITE DWGS
FOR SIZE & ELEVATION

(2  x DIA) + 4X

"X
"

M
IN

 
 

6
" 

M
IN6
"

MIN

1'-0"3'-0"   3'-0"

#4@12" O.C.
ABOVE PIPES

INFLUENCE ZONE

SEE CIVIL & SITE DWGS
FOR SIZE & ELEVATION

1,500 PSI
LEAN CONCRETE

2" COMPRESSIBLE FILLER
ALL AROUND

ELEV - SEE PLAN

TOP OF FOOTING

INFLUENCE ZONE
LINE

PIPE PERPENDICULAR
TO FOOTING

SEE PLAN & SCHEDULES
FOR FOOTING SIZE &

REINFORCEMENT

LEAN CONCRETE FILL
SEE ADJACENT DETAIL

1

FOOTING REINFORCING

1

WALL FOOTING.  DO NOT
PLACE PIPES BELOW COLUMN
FOOTINGS.

PIPES PARALLEL
TO FOOTING SHALL
BE LOCATED OUTSIDE
INFLUENCE ZONE

NOTES:
1. PROVIDE CONCRETE PROTECTION AROUND UTILITY LINE WHEN LINE IS WITHIN
    FOOTING INFLUENCE ZONE.  SEE ADJACENT DETAIL FOR INFLUENCE ZONE DEFINITION.
2. DETAIL APPLIES WHEREVER TOP OF PIPE IS WITHIN 4 PIPE DIAMETERS TO BOTTOM
    OF FOOTING OR IF UTILITY IS INSTALLED AFTER FOOTING PLACEMENT (REGARDLESS 
    OF DEPTH).

9" MIN9" MIN

6
" 

M
IN

V
A

R
IE

S

1/
3 

T
 M

IN
1/

2 
T

 M
A

X

SAWN CONTRACTION JOINTCONSTRUCTION JOINT

SAW-CUT JOINT
WITHIN 12 HOURS

OF POUR

NOTES:
1.  JOINTS SHALL BE INSTALLED IN SLABS ON GROUND AT A MAXIMUM SPACING IN FEET OF 3 TIMES THE SLAB THICKNESS IN INCHES IN EACH
     DIRECTION BY EITHER OF THE ABOVE METHODS.  MAXIMUM LENGTH OF ANY SLAB ON GROUND POUR TO BE 100'-0" BETWEEN CONSTRUCTION
     JOINTS. RATIO OF LENGTH TO WIDTH SHALL NOT EXCEED 2. THIS SPACING OF JOINTS SHALL APPLY UNLESS SPECIFICALLY SHOWN OTHERWISE.
2.  WELDED WIRE FABRIC SHALL BE DISCONTINUED AT CONSTRUCTION JOINTS.

SLIP DOWEL IN PLASTIC INSERT @ 16" O.C.
TYPICAL AT CONSTRUCTION JOINTS

CONSTRUCTION JOINT

T

O
F

 R
E

IN
F

B
O

T
T

O
MPOURSTOP W/ KEYWAY

SEE SPECIFICATIONS

NOTE:
STAY-IN-PLACE POURSTOP W/ KEYWAY
MAY BE USED FOR SIMULTANEOUS CONCRETE
POURS OF MAXIMUM 30,000 SQ FT AREA 
OR 200 FT LENGTHOPTIONAL

CONSTRUCTION
JOINT

NOTE:
WHERE BAR SIZES DIFFER,
LAP FOR LARGER SIZE.

REINFORCING IN
CENTER OF WALL
U.N.O.

STD HOOK 12" MIN
ALTERNATE DIRECTION

OPTION @ CORNERS - OMIT
CORNER BARS & BEND HORIZ
REINFORCING AROUND CORNER

EXTEND HORIZ REINFORCING
W/ HOOK OR PROVIDE
DOWELS TO MATCH HORIZ
WALL REINFORCING

LA
P

T
E

N
S

IO
N

LA
P

T
E

N
S

IO
N

SECTIONPLAN

C
L

R
3

"

CLR
3"

STEEL PEMB COLUMN
SEE PLAN

DOWELS PER PIER DETAILS
(SIZE AND SPACING TO MATCH
PIER REINFORCING U.N.O.)

SEE FOOTING SCHEDULE
FOR SIZE & REINFORCEMENT

FINISHED FIRST FLOOR

ELEV - SEE PLAN

CONCRETE PIER

STEEL PEMB COLUMN

EXTERIOR WALL
NO REINFORCING
THROUGH JOINT

SLAB CONTROL
OR CONSTRUCTION

JOINT

5
"

(2) #4 TIES AT 
TOP/PIER

S
S

/2

TIE SPACING

1/2" EXP JOINT W/ SEALANT

RE-E
NTRANT A

NG
LE

CONTRACTION OR
CONSTRUCTION JOINT

(2) #4 x 5'-0"
IN TOP 1/3 OF SLAB

ALTERNATE LOCATION
OF CONTRACTION OR
CONSTRUCTION JOINT

2"

4"

PREMOLDED 
EXP JOINT

CONC S.O.G.
SEE PLAN

CEMENT GROUT TO
FORM SLOPE

#4@12" O.C. 
+ (5) #4 CONT

SEE MECH DWGS FOR
TRENCH DRAIN FRAME

& GRATING

M
IN6
"

V
A

R
IE

S

S
E

E
 M

E
C

H
 D

W
G

S

MIN
4"

PER MANUFACTURER

MIN

1'-0"

TYP

2'-0 35/64"

DIAMETER

**1/2" 

5/8"

3/4"

1"

L

6 1/2"

10"

1'-7"

2'-0"

2" x 2"

2 1/2" x 2 1/2"

3" x 3"

C x C T

1 1/4"

3"

6"

6"

2"

PROJECTION

2"

5"

6"

NOTE:
** 1/2"ø BOLT MAY BE ASTM A307 MACHINE BOLT WITH NUT AND WASHER.

TACK WELD

ASTM F1154 ROD

WASHER (TYP)

NUT (TYP)

T

L

36

GRADE

36

36

36

506"8"

STD ROUND

4 1/2" x 4 1/2"2'-2"1 1/2"

C x C

SIDE WALL TOP/WALL
ELEV (0'-0")

(6) #6 VERT W/ 
#4 TIES @ 12" O.C.
(2 TIES @ TOP 5" OF PIER)

TOP/PIER
ELEV (0'-0")

P1

TOP/WALL
ELEV (0'-0")

(10) #6 VERT W/ 
#4 TIES @ 12" O.C.
(2 TIES @ TOP 5" OF PIER)

TOP/PIER
ELEV (0'-0")

P2 P3

8" 8"

1
'-4

"
1

'-0
"

3 1/2"

5 1/2"

4" 1'-10"

9
"

1
'-4

"

8" 6" 1'-0"

1
'-0

"
1

'-4
"

8
"

8
"

1'-0" 1'-0"

SIDE WALL

TOP/WALL
ELEV (0'-0")

(6) #6 VERT W/ 
#4 TIES @ 12" O.C.
(2 TIES @ TOP 5" OF PIER)

TOP/PIER
ELEV (0'-0")

E
N

D
 W

A
LL

E
N

D
 W

A
LL

(6) #6 VERT W/ 
#4 TIES @ 12" O.C.

(2 TIES @ TOP 5" OF PIER)

TOP/WALL
ELEV (0'-0")

TOP/PIER
ELEV (0'-0")

TOP/WALL
ELEV (0'-0")

(6) #6 VERT W/ 
#4 TIES @ 12" O.C.
(2 TIES @ TOP 5" OF PIER)

TOP/PIER
ELEV (0'-0")

P4

8" 8"

1
'-4

"
8

 1
/2

"
3

 1
/2

"

TOP/WALL
ELEV (-0'-5 1/2")

3 1/2" 5 1/2"

P7

5
 1

/2
"

3
 1

/2
"

NOTE:
WALL REINFORCING NOT SHOWN FOR CLARITY.

SIDE WALL

TOP/WALL
ELEV (0'-0")

(6) #6 VERT W/ 
#4 TIES @ 12" O.C.
(2 TIES @ TOP 5" OF PIER)

TOP/PIER
ELEV (0'-0")

P5 P6

8" 8"

1
'-4

"
8

 1
/2

"
3

 1
/2

"

8" 6" 1'-0"

3
 1

/2
"

8
 1

/2
"

1
'-4

"

SIDE WALL

TOP/WALL
ELEV (0'-0")

(6) #6 VERT W/ 
#4 TIES @ 12" O.C.
(2 TIES @ TOP 5" OF PIER)

TOP/PIER
ELEV (0'-0")

E
N

D
 W

A
LL

TOP/WALL
ELEV (-0'-5 1/2")

TOP/WALL
ELEV (-0'-5 1/2")

9" 4"

TOP/WALL
ELEV (-0'-5 1/2")

1
'-0

"

1'-1"

1
'-0

"

2
'-0

"

8
"

8
"

2"

8
"

2"

8
"

(2) #5
CONT

COLD-FORMED STEEL
STUD LOAD-BEARING WALL

SEE PLAN

STEEL STAIRS

P
LA

N
S

E
E

M
IN8
"

1'-0"

OPTIONAL
CONSTRUCTION
JOINT

NOTE:
WHERE BAR SIZES DIFFER,
LAP FOR LARGER SIZE.

OPTION @ CORNERS - OMIT
CORNER BARS & BEND HORIZ
REINFORCING AROUND CORNER

STD HOOK
12" MIN

EXTEND HORIZ REINFORCING
W/ HOOK OR PROVIDE
DOWELS TO MATCH HORIZ
WALL REINFORCING

LA
P

T
E

N
S

IO
N

LA
P

T
E

N
S

IO
N

CONCRETE WALL

TOP OF FOOTING

ELEV - SEE PLAN

TOP OF FOOTING

ELEV - SEE PLAN

2 x FOOTING STEP

2
'-0

" 
M

A
X

STEPPED REINFORCEMENT
SAME SIZE & NUMBER
AS TYPICAL FOOTING

SEE PLAN

MAINTAIN FOOTING
THICKNESS

C
L

R

3
"

ADD TOP REINFORCEMENT
@ TOP AND BOTTOM STEP
SAME SIZE AND NUMBER
AS TYPICAL FOOTING
2x STD LAP + 90° HOOK

S
A

T

T
E

OF KENTU

C
K

Y

BROWN KUBICAN, PSC+C

L ICENS ED

P
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E
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E
E
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P
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N
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R
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P
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G
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NOT TO SCALES301
B TYPICAL FOOTING PENETRATION/SLEEVE DETAIL

NOT TO SCALES301
A TYPICAL UTILITY LINE BELOW FOOTING DETAIL

NOT TO SCALES301
F SLAB ON GROUND JOINT DETAIL

NOT TO SCALES301
D TYPICAL CONCRETE WALL REINFORCING DETAIL

NOT TO SCALES301
H TYPICAL PEMB COLUMN AND FOOTING DETAIL

NOT TO SCALES301
G

TYPICAL SLAB ON GRADE JOINT
AT RE-ENTRANT CORNER

NOT TO SCALES301
K SECTION AT HEAVY DUTY TRENCH DRAIN

NOT TO SCALES301
J TYPICAL ANCHOR ROD DETAIL

1/2" = 1'-0"S301
M CONCRETE PIER DETAILS

NOT TO SCALES301
L

TYPICAL THICKENED SLAB BELOW
WALL AND STEEL STAIRS DETAIL

NOT TO SCALES301
E TYPICAL CONCRETE WALL REINFORCING DETAIL

NOT TO SCALES301
C TYPICAL STEP FOOTING DETAIL

REVISION SCHEDULE

NO. DESCRIPTION DATE



FIRST FLOOR

SEE PLAN

#4@16" O.C. VERT
#4@12" O.C. HORIZ
EACH FACE

SEE PLAN FOR 
FOOTING SIZE, ELEV 
& REINFORCING

VAPOR RETARDER

CONCRETE S.O.G. 
SEE PLAN FOR THICKNESS

& REINFORCING

6" THICK D.G.A.

1/2" EXP JOINT W/ SEALANT

1'-0"

STEEL COLUMN (BEYOND)
SEE PRE-ENGINEERED 

STEEL BUILDING DRAWINGS 

SEE P.E.M.B. DWGS
FOR WALL CONSTRUCTION

FINISHED FLOOR

SEE ARCH DWGS 
FOR INSULATION

SEE ARCH DWGS FOR 
WALL CONSTRUCTION

#4@16" O.C. VERT
#4@12" O.C. HORIZ
EACH FACE

SEE PLAN FOR 
FOOTING SIZE, ELEV 
& REINFORCING

VAPOR RETARDER

CONCRETE S.O.G. 
SEE PLAN FOR THICKNESS

& REINFORCING

6" THICK D.G.A.

6" 1'-0"

STEEL COLUMN (BEYOND)
SEE PRE-ENGINEERED 

STEEL BUILDING DRAWINGS 

SEE P.E.M.B. DWGS
FOR WALL CONSTRUCTION

FINISHED FLOOR

1/2" EXP JOINT W/ SEALANT

SEE ARCH DWGS 
FOR INSULATION

SEE ARCH DWGS FOR 
WALL CONSTRUCTION

CONCRETE S.O.G. 
SEE PLAN FOR THICKNESS

& REINFORCING

1/2" EXP JOINT W/ SEALANT

FINISHED FLOOR

#4 @ 16" O.C.
18"x36" L.D.H.

SEE DET F/S301

SEE ARCH DWGS
FOR DOOR CONSTRUCTION

SEE PLAN
1'-0" OR 9" 

SEE SITE DWGS
FOR PAVEMENT

INTERIOR EXTERIOR

NOTE:
SEE SECTIONS BEYOND 
FOR INFO NOT SHOWN.

#4@16" O.C. VERT
#4@12" O.C. HORIZ
EACH FACE

SEE PLAN FOR 
FOOTING SIZE, ELEV 
& REINFORCING

VAPOR RETARDER

CONCRETE S.O.G. 
SEE PLAN FOR THICKNESS

& REINFORCING

6" THICK D.G.A.

1/2" EXP JOINT W/ SEALANT

FINISHED FLOOR

#4 @ 16" O.C.
18"x36" L.D.H.

SEE DET F/S301

WALL BEYOND

1'-0"

OVERHEAD DOOR

SEE SITE DWGS
FOR PAVEMENT

INTERIOR EXTERIOR

12

1/4

SEE ARCH DWGS 
FOR INSULATION

1
/2

" 
R

E
C

E
S

S
 IN

 S
LA

B

M
IN

6" LAP

CONT TAPE
LAP @ JOINTS

CONT TAPE
LAP @ 
JOINTS

2" TURN UP VAPOR RETARDER
WITH TAPE SEAL TO WALL 

CONCRETE OR MASONRY
BEARING WALL

FOOTING 

SLAB NOT SHOWN
FOR CLARITY

TYPICAL @ WALL TYPICAL @ SEAM

CONT VAPOR RETARDER
DIRECTLY UNDER CONCRETE

TYPICAL DIVIDED POUR
@ CONSTRUCTION JOINT

FOLD BARRIER
@ JOINT

CONCRETE FORM

AFTER POUR, EXTEND RETARDER,
LAP OVER ADJOINING AND SEAL
WITH TAPE.

METAL STAKE
REMOVE WITH FORM

CONT TAPE ON CLEAN
DRY SURFACE

TYP

CONT TAPE
OR MASTIC

DAMAGED VAPOR
RETARDER BELOW

PATCH DAMAGED AREAS
WITH REPAIR PATCH

TAPE AROUND THE PERIMETER
WITH 6" MIN COVERAGE OUTSIDE

OF DAMAGED AREA

CUT PATTERN FOR 
ROUND PENETRATIONS

DAMAGED VAPOR
RETARDER BELOW

CUT PATTERN FOR 
SQUARE PENETRATIONS

FOLD & TAPE
SLITS TO FORM

PIPE

TYPICAL PIPE REPAIR TYPICAL RECTANGULAR REPAIR

NOTES:
1. PROVIDE VAPOR RETARDER THAT IS RESISTANT TO DETERIORATION WHEN TESTED ACCORDING TO ASTM E 154. 
    SEE SPECIFICATION SECTION 033000.
2. FOLLOW MANUFACTURER'S RECOMMENDATIONS FOR INSTALLATION.
3. SEAL ALL PENETRATIONS AND REPAIR ALL DAMAGED SURFACES WITH APPROVED JOINT TAPE OR MASTIC.
4. PREPARE ALL SURFACES FOR PROPER ADHESION WITH APPROVED TAPE. ALL SURFACES MUST BE CLEAN, DRY, 
    AND FROST FREE.
5. TURN UP BARRIER AT ALL EXTERIOR OR INTERIOR WALL SURFACES AND SEAL WITH APPROVED TAPE.

JOINT FILLER
STRIP

CONT VAPOR RETARDER
DIRECTLY UNDER CONCRETE

LAP

6" MIN

OPTIONAL SIMULTANEOUS POUR
@ CONSTRUCTION JOINT

POUR STOP

MANUFACTURER'S PEEL AND STICK
BASE. DO NOT USE STAKES THAT 
PENETRATE FILM.

CONT VAPOR RETARDER
DIRECTLY UNDER CONCRETE

PLASTIC INSERT
SLIP DOWEL IN PLASTIC INSERT

CONT VAPOR RETARDER
DIRECTLY UNDER CONCRETE

90° HOOK ON
VERTICAL REINFORCING

DIAMETER

SEE SCHEDULE

3" CLR

18" LAP

NON-SHRINK GROUT

1" CHAMFER
TYP

NOTE:

* IF BEDROCK IS ENCOUNTERED, DRILL AND EMBED FOOTING 2 TIMES SHAFT DIAMETER INTO BEDROCK AND TERMINATE.
  (NOT TO EXCEED SPECIFIED TOTAL EMBEDMENT LENGTH)

SEE LIGHT POLE
STRUCTURE DRAWINGS

ANCHOR RODS

DETAIL WITH BOLTED MAST

LIGHTING POLE
(BY LIGHTING MANUF)

MOUNTING BASE AND
ANCHOR RODS
(BY LIGHTING MANUF)

C POLE, FOUNDATION
L

C
 P

O
LE

, F
O

U
N

D
A

T
IO

N
L

LONGITUDINAL REINF

#4 TIES SPACED PER SCHEDULE

SECTION HH

PER SCHEDULE

USE FIXTURE WEIGHT FIXTURE EPA HEIGHT DIAMETER REINFORCING REINFORCING

SITE LIGHTING (1 HEAD) 50 LBS 1.0 FT^2 30 FT 2'-0" (8) #5 #4@12" O.C.

EMBEDMENT

8'-0"*

MAXIMUM MAXIMUM TOTAL MAXIMUM POLE FOUNDATION

DIAMETER

6"ø

MAXIMUM POLE VERTICAL TIEFOUNDATION

LIGHTING FOUNDATION NOTES:
1. SEE S101 FOR GENERAL NOTES.
2. FOUNDATION CONCRETE f'c = 5,000 PSI 28 DAY  STRENGTH. DO NOT MOUNT 

LIGHTING FIXTURES UNTIL CONCRETE HAS REACHED 90% OF DESIGN STRENGTH.
3. ALTERNATE LIGHTING SYSTEMS REQUIRING DEVIATION FROM SPECIFIED DESIGN

CRITERION, OR REQUIRING ALTERNATE METHOD OF SUPPORT, REQUIRE 
FOUNDATION SUPPORT SYSTEM TO BE PROVIDED BY ALTERNATE LIGHTING
SYSTEM VENDOR. SUCH SYTEM SHALL CONFORM TO THE GOVERNING BUILDING
CODE FOR APPLICABLE WIND & SEISMIC FORCES, AND SHALL BE APPROPRIATE
FOR THE SITE'S SPECIFIC GEOTECHNICAL CONDITIONS. ADDITIONAL GEOTECHNICAL 
INVESTIGATION REQUIRED FOR SUCH SYSTEM IS AT THE EXPENSE OF SYSTEM 
VENDOR. FABRICATION DRAWINGS SHALL BE SUBMITTED TO ARCHITECT/ENGINEER
FOR APPROVAL.

4. SEE MANUFACTURER'S SPECIFICATIONS AND INSTALLATION INSTRUCTIONS FOR
ADDITIONAL REQUIREMENTS.

5. CONTRACTOR SHALL MAKE PROVISIONS FOR GROUNDWATER REMOVAL FROM 
SHAFT EXCAVATION SUCH THAT NO MORE THAN 2" OF WATER IS PRESENT IN SHAFT
DURING CLEANING AND INSPECTION. ONCE APPROVAL OF SHAFT HAS OCCURED,
INSTALLATION OF CONCRETE SHALL COMMENCE IMMEDIATELY.

6. PIER INSTALLATION SHALL BE UNDERTAKEN WITH OVERSIGHT BY QUALIFIED
GEOTECHNICAL CONSULTANT WHO SHALL PERFORM FOLLOWING:
A. OBSERVE FOUNDATION EXCAVATIONS AFTER BOTTOM OF HOLE IS LEVELED,

CLEANED AND DEWATERED.
B. VERIFY MATERIALS EXCAVATED AGREE WITH SOIL BORING RESULTS SHOWN

ARE GIVEN IN REPORT OF GEOTECHNICAL INVESTIGATION.
7. SITE CONDITIONS MAY REQUIRE A TEMPORARY PROTECTIVE STEEL CASING TO BE

INSTALLED. CASING MAY BE EXTRACTED ONCE SUFFICIENT HEAD OF CONCRETE
IS MAINTAINED INSIDE TO PREVENT SAND OR WATER INTRUSION.

8. SEE ARCHITECTURAL, SITE & ELECTRICAL DRAWINGS FOR TYPE, NUMBER AND 
LOCATIONS OF LIGHTING POLES.

9. INCREASE DIAMETER OF FOUNDATION AS REQUIRED TO FIT POLE ANCHOR BOLTS
INSIDE FOUNDATION REINFORCING.

S
T

A
N

D
A

R
D

 T
IE

 S
P

A
C

IN
G

S
E

E
 S

C
H

E
D

U
L

E

3
"

6
"

6
"

6
"

2 
E

Q

SEE SCHEDULE

DIAMETER

2
'-6

"
E

M
B

E
D

M
E

N
T

 -
 S

E
E

 S
C

H
E

D
U

L
E

HH

#4@16" O.C. VERT
#4@12" O.C. HORIZ
EACH FACE

SEE PLAN FOR 
FOOTING SIZE, ELEV 
& REINFORCING

VAPOR RETARDER

CONCRETE S.O.G. 
SEE PLAN FOR THICKNESS

& REINFORCING

6" THICK D.G.A.

1/2" EXP JOINT W/ SEALANT

1'-0"

STEEL COLUMN (BEYOND)
SEE PRE-ENGINEERED 

STEEL BUILDING DRAWINGS 

SEE P.E.M.B. DWGS
FOR WALL CONSTRUCTION

FINISHED FLOOR

SEE ARCH DWGS 
FOR INSULATION

SEE ARCH DWGS FOR 
WALL CONSTRUCTION

5
 1

/2
"

8 1/2" 3 1/2"

#4@16" O.C. VERT
#4@12" O.C. HORIZ
CENTERED ON 5 1/2" WALL

SEE PLAN FOR 
FOOTING SIZE, ELEV 
& REINFORCING

VAPOR RETARDER

CONCRETE S.O.G. 
SEE PLAN FOR THICKNESS

& REINFORCING

6" THICK D.G.A.

5 1/2" 3 1/2"

C.F.S. STUD WALL
SEE SCHEDULE

SEE ARCH DWGS
FOR WALL CONSTRUCTION

FINISHED FLOOR5
 1

/2
"

1/2" EXP JOINT W/ SEALANT

SEE ARCH DWGS 
FOR INSULATION

SEE ARCH DWGS FOR 
WALL CONSTRUCTION

3 5/8" 5 3/8"

9"

FOR EXISTING CONSTRUCTIONFOR NEW CONSTRUCTION

CONCRETE SLAB

#3 DOWEL

CHAMFER

REINFORCING: (@ MID DEPTH OF SLAB)
T = 4" (#3@12" O.C. EW)
T = 5" OR 6" (#3@9" O.C. EW)

DRILL 1"ø HOLE IN EXIST SLAB
SET 1/2"ø DEFORMED ROD
IN NON-SHRINK GROUT

C
L

R
1

 1
/2

"

  4"

C
L

R
 

 
1

"

T

M
IN3
"

NOTES:  
1. BASE SLAB PREPARATION NEW CONSTRUCTION: CLEAN SLAB & WET 

DOWN PRIOR TO POURING PAD.  EXISTING CONSTRUCTION: SWEEP 
CONCRETE CLEAN, ROUGHEN SLAB & APPLY BONDING AGENT 
ACCORDING TO SUPPLIER'S DIRECTIONS.

2. CONCRETE MIX: USE SAME CONCRETE AS USED ELSEWHERE ON JOB, 
BUT NOT LESS THAN 3000 PSI (MAX 4" SLUMP).

3. CURING: CURE FOR 7 DAYS BY EITHER OF THE FOLLOWING METHODS:
           A. COVER W/ BURLAP & KEEP CONTINUOUSLY WET.
           B. COVER W/ 6MIL VISQUEEN.  TAPE ALL JOINTS & TAPE VISQUEEN TO
                BASE SLAB.

AROUND PERIMETER

6" FROM CORNERS
& MAX 3'-0" O.C.

CONC SLAB ON GRADE 
SEE PLAN FOR THICKNESS

AND REINFORCING
TYP

SEE PLAN FOR FOOTING SIZE,
ELEV AND REINFORCING

DOWELS SAME SIZE
& SPACING AS C.M.U.
VERT REINFORCING SEE PLAN FOR VERT

WALL REINFORCING

7 5/8"

1/2" EXP JOINT W/ SEALANT
TYP
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SECTION
1/2" = 1'-0"S302

A SECTION
1/2" = 1'-0"S302

B SECTION
1/2" = 1'-0"S302

C SECTION
1/2" = 1'-0"S302

D

NOT TO SCALES302
K TYPICAL VAPOR RETARDER DETAILS

NOT TO SCALES302
H TYPICAL DRILLED PIER FOUNDATION FOR LIGHT POLE

SECTION
1/2" = 1'-0"S302

E

SECTION
1/2" = 1'-0"S302

F

NOT TO SCALES302
J MECHANICAL HOUSEKEEPING PAD DETAIL

SECTION
1/2" = 1'-0"S302

G

REVISION SCHEDULE

NO. DESCRIPTION DATE



CONT T125-43
RUNNER TRACK

(1) #10 SCREW @
EACH FLANGE 

SLAB ON GRADE

STUD

0.157"ø x1 1/4" EMBED
POWDER ACTUATED FASTENERS

PROVIDE (1) ADJACENT TO EACH STUD
16" O.C. MAX. CENTER IN TRACK

CONT T125-43
RUNNER TRACK

SLAB ON GRADE

DOOR JAMB
(WINDOW JAMB SIMILAR)

SECTION OF S162-54
STUD x 6" W/ (2) #10 SCREWS
@ EACH FLANGE

(1) #10 SCREW @ 
EACH FLANGE

0.157"ø x1 1/4" EMBED
POWDER ACTUATED FASTENERS 
PROVIDE (1) ADJACENT TO EACH 

STUD AT DOOR AND WINDOW JAMBS
CENTER FASTENER IN TRACK

2 x 2 x 16 GA CLIP ANGLE
ATTACH W/ (4) #10 SCREWS
AS SHOWN

150U50-54 COLD
ROLLED CHANNEL

BRIDGING @ 48" O.C.

STEEL STUD

NOTE:
FLANGES SHALL NOT BE NOTCHED OR CUT.

OPENINGS ARE TO BE
CENTERED IN WEB
NO REINFORCEMENT REQUIRED
FOR PENETRATIONS WITH A
DIAMETER LESS THAN OR EQUAL
TO PUNCH OUT DEPTH
EXCEPT AS NOTED BELOW.

14 GA PLATE REINFORCEMENT
REQUIRED FOR PENETRATIONS
GREATER THAN PUNCH-OUT DEPTH
ATTACH W/ (4) #10 SCREWS

STEEL STUD

CONSTRUCT CORNERS
W/ (3) STUDS MINIMUM

CORNER FRAMING

WALL INTERSECTION FRAMING

CONSTRUCT INTERSECTIONS
W/ (4) STUDS MINIMUM

SILL TRACK
SEE SCHEDULE

(1) #10 SCREW @
EACH FLANGE

JACK STUD

CONT TRACK

NOTCH AND BEND FLANGES 90°
AND FASTEN TO EA STUD FLANGE
W/ (2) #10 SCREWS

FULL HEIGHT STUDS @ EACH JAMB 
SEE SCHEDULE FOR TOTAL QUANTITY
SEE DET G/S401 FOR JAMB ASSEMBLE 

43 MIL TRACK
BETWEEN SILL AND HEAD

0.157"ø x1 1/4" EMBED
POWDER ACTUATED FASTENERS

PROVIDE (1) ADJACENT TO
BOTH SIDES OF JAMB

CENTER IN TRACK

LOCATION MATERIAL AND SPACING

INTERIOR WALL STUDS 600S162-43 OR 362S162-43 @ 16" O.C.

(1) 362T125-43
(3) 362S162-43 + (1) 362T125-43
(1) 362T125-43

INTERIOR HEADER   H1 (1) 362T125-43

EXTERIOR WALL STUDS 362S162-43 @ 16" O.C.

INTERIOR JAMB (2) 362S162-43 + (1) 362T125-43

FOR OPENING WIDER THAN 5'-0"
EXTERIOR HEADER  H2
FULL HEIGHT JAMB STUDS
EXTERIOR SILL

(1) 362T200-54
(3) 362S162-43 + (1) 362T125-43
(1) 362T125-54

FOR 5'-0" WIDE OPENING OR SMALLER
EXTERIOR HEADER  H1
FULL HEIGHT JAMB STUDS
EXTERIOR SILL

NOTCH AND BEND FLANGES 90°
AND FASTEN TO EA STUD FLANGE
W/ (2) #10 SCREWS

FASTEN WALL SHEATHING TO
EACH STUD 
TYP

TOP TRACK

HEAD TRACK
SEE SCHEDULE

43 MIL TRACK
BETWEEN HEAD AND SILL

(2) #10 SELF-DRILLING SCREWS
EACH END OF STRAP

2" x 33 MIL TENSION STRAPS
TO THIRD POINT OF HEAD TRACK

EACH SIDE OF WINDOW
(ON EXTERIOR FACE OF STUDS ONLY)

SLIP CONNECTION
NOT SHOWN

FOR CLARITY

FULL HEIGHT STUDS @ EACH JAMB 
SIZE TO MATCH TYPICAL WALL STUD
SEE SCHEDULE FOR TOTAL QUANTITY
SEE BUILT-UP JAMB DETAIL

12

12 TWO-STUD BULT-UP JAMB

THREE-STUD BULT-UP JAMB

#10 SCREWS @ 12" O.C.
TYP

#10 SCREWS @ 12" O.C.
TYP

STUD

STUD

6" 33 MIL TRACK CLIP 
@ 24" O.C. + (8) #10 SCREWS 

STRUCTURE

STEEL STUD

VERTICLIP SLB600 W/ (2) #12 SELF-DRILLING 
SCREWS WITH STEP BUSHINGS AND
(2) 0.157"ø POWDER ACTUATED FASTENERS 
(TO STRUCTURE) AT EACH WALL STUD

NOTE:
VERTICLIP AS MANUFACTURED BY THE
STEEL NETWORK, INC. OF RALEIGH, NC
(OR APPROVED EQUAL).

MASONRY LINTEL
(TYP)

C.J.

SEE PLAN

TYPICAL BAR SPACING

BOND BEAM @ ROOF & FLOOR LINE
SEE SECTIONS FOR SIZE AND
REINFORCING

MIN (1) BAR REQUIRED
EACH SIDE OF CONTROL
JOINT (TYP)

DOOR
OPENING

NOTES:
1. SEE MASONRY GENERAL NOTES FOR REINFORCING NOT SHOWN
    AND GROUTING PROCEDURES.
2. CONTROL JOINTS SHALL EXTEND FULL HEIGHT OF WALL
    AND ALIGN FROM FLOOR TO FLOOR.
3. CONTROL JOINTS SHALL BE LOCATED OUTSIDE MASONRY OPENING
    JAMB REINFORCING.

MIN (1) BAR REQUIRED
EACH SIDE OF ALL

MASONRY OPENINGS

LINTEL SCHEDULE

JAMB REINFORCING
EACH SIDE OF OPENING

NOTES:
1. PROVIDE CONTROL JOINTS OFFSET 24" FROM OPENING
    ON BOTH SIDES OF OPENINGS WIDER THAN 6'-8" AND
    ON ONE SIDE OF OPENINGS 6'-8" WIDE AND LESS.
2. REINFORCING SHALL HAVE 1/2" MINIMUM GROUT COVER
    TO SURFACE OF BOND BEAM,
3. REINFORCING SHALL BE LOCATED 3" MAXIMUM FROM
    BOTTOM OF LINTEL BLOCK.

DEPTHMARK
HORIZ

REINFORCING

REINFORCING BAR
REQUIRED EACH SIDE
OF CONTROL JOINT

MIN (2) BARS REQUIRED
EACH SIDE OF ALL MASONRY
OPENINGS THAT EXCEED
48" IN WIDTH

VERTICAL REINFORCING
SEE NOTES AND SCHEDULES

C
O

N
T

R
O

L 
JO
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T

S
E

E
 N

O
T

E

MASONRY ABOVE NOT
SHOWN FOR CLARITY

SEE LINTEL SCHEDULE
FOR DEPTH OF SOLID GROUT

ML8 8" (2) #5 BOT CONT 1 CELL W/ #5 VERT

OPEN BOTTOM BOND
BEAM UNIT MANUFACTURED
WITH PARTIAL HEIGHT WEB

OR KNOCK OUT WEB

CONT GROUT STOP SCREEN

VERTICAL REINFORCING SHALL
BE CONT THRU BOND BEAM

CONT GROUT FILL (ASTM C476)

NOTES:
1. MORTAR WEBS OF BLOCK AT VERTICAL REINFORCING TO PREVENT GROUT FROM 

FLOWING INTO THE ADJACENT CELL.
2. UNLESS OTHERWISE SHOWN OR NOTED, REINFORCING SHALL BE PLACED IN THE

BOTTOM OF THE BOND BEAM AS SHOWN IN THIS DETAIL.  WHERE REINFORCING IS 
SHOWN OR NOTED TO BE IN THE TOP OF THE BOND BEAM, BAR LOCATION SHALL
BE 6 1/2"± 1/2" FROM THE BOTTOM OF THE BOND BEAM AND THE BOND BEAM UNIT
SHALL BE INVERTED SUCH THAT THE REMAINING WEB IS IN THE BOTTOM.

3. REINFORCING SHALL HAVE 1/2" MINIMUM GROUT COVER TO ALL C.M.U. SURFACES.
4. GROUT STOP SCREEN SHALL BE DUR-O-STOP AS MANUFACTURED BY DUR-O-WAL 

OR OTHER APPROVED EQUIVALENT.
5. USE LINTEL BLOCK WHERE BOND BEAM OCCURS DIRECTLY ABOVE WINDOW, DOOR  

OR LOUVER OPENING.
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1 1/2" x 20 GA CONT STRAP
LAP SPLICE SPRAPS 8" MINIMUM

W/ (4) #10 SCREWS

STEEL JOIST 
TYP

(1) #10 SCREW
EACH JOIST

CONTINUOUS 1 1/2x33 MIL
STEEL STRAP

#8 SCREW THROUGH
STRAP TO JOIST
TYP

(2) #8 SCREWS THROUGH
STRAP TO BLOCKING

MINIMUM 2"x2" x 33 MIL CLIP ANGLE
FASTENED WITH (2) #8 SCREWS
THROUGH EACH LEG
(DEPTH OF ANGLE = BLOCKING DEPTH
MINUS 2")

JOIST

MINIMUM 33 MIL SOLID BLOCKING
@ EACH END AND @ 12'-0" O.C.
(DEPTH OF BLOCKING = JOIST
DEPTH MINUS 2")

SUBFLOOR
SHEATHING
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NOT TO SCALES401
A TYPICAL WALL BASE AT FOUNDATION/SLAB

NOT TO SCALES401
B

TYPICAL WINDOW/DOOR JAMB BASE AT
FOUNDATION SLAB

NOT TO SCALES401
C STUD BRIDGING DETAIL

NOT TO SCALES401
D STUD PENETRATION DETAILS

NOT TO SCALES401
F CORNER & WALL INTERSECTION DETAIL

NOT TO SCALES401
H JAMB & SILL DETAIL

NOT TO SCALES401
L COLD-FORMED METAL FRAMING SCHEDULE

NOT TO SCALES401
G JAMB & HEAD DETAIL

NOT TO SCALES401
E TYPICAL SLIP CONNECTION DETAIL

NOT TO SCALES401
M TYPICAL MASONRY WALL REINFORCING DETAIL

NOT TO SCALES401
N TYPICAL MASONRY LINTEL BEARING DETAIL

NOT TO SCALES401
P TYPICAL C.M.U. BOND BEAM DETAIL

3/4" = 1'-0"S401
J TYPICAL JOIST BRIDGING DETAIL

3/4" = 1'-0"S401
K JOIST BLOCKING DETAIL

REVISION SCHEDULE

NO. DESCRIPTION DATE





ET

EE

EOE

T

TV

UNDERGROUND TELEPHONE CONDUIT

UNDERGROUND TELEVISION CONDUIT

LIGHTING STANDARD

EXISTING POST LIGHT

POST LIGHT

P

UE

OE/T

OE

OVERHEAD ELECTRIC/TELEPHONE

EXISTING ELECTRIC UNDERGROUND

BRANCH CIRCUIT UNDERGROUND

UNDERGROUND PRIMARY SERVICE

UNDERGROUND SECONDARY SERVICE

EXISTING TELEPHONE UNDERGROUND

EXISTING OVERHEAD ELECTRIC

OVERHEAD ELECTRIC

ELECTRICAL

PANELBOARD OR TERMINAL CABINET
(REFER TO PLANS AND RISER FOR SIZE)

HW

??

12

1

HEADWALL - FOR SERVICES, SEE DETAILS

BOTTOM OF DEVICE (IN INCHES A.F.F.)

SEE NOTE 1 THIS SHEET

DISCONNECT SWITCH

COMBINATION MAGNETIC STARTER AND 
FUSED SWITCH

MOTOR

ENCLOSED CIRCUIT BREAKER

J

SECTIONAL SWITCH GEAR
(REFER TO PLANS AND RISER 
FOR NUMBER OF SECTIONS AND LAYOUT)

FUSED DISCONNECT

WIRE / CONDUIT

HOT

NEUTRAL

GROUND

JUNCTION BOX

TRANSFORMER
(REFER TO PLANS AND RISER FOR SIZE)

GROUND

GROUND FAULT INTERRUPTING OUTLET

WEATHERPROOF OUTLET

SWITCHED/CONTROLLED DUPLEX OUTLET 

GFI

WP

SW

DUPLEX CONVENIENCE OUTLET

QUADRAPLEX CONVENIENCE OUTLET

CM CEILING MOUNTED RECEPTACLE.

DUPLEX RECEPTACLE ON EMERGENCY 
CIRCUITE

EQUIPMENT CONNECTION

WALL OUTLET (240V, 1-PHASE) 
(RATING AS NOTED)

WALL OUTLET (240V, 3-PHASE)
(RATING AS NOTED)

SIMPLEX WALL OUTLET 
(RATING AS NOTED)

USB DUPLEX RECEPTACLE.
USB

SS

FP

S

EG

EHPG

EW

ES

ESS

P.V.C.

T.E.

P.I.V.

G.C.O.

I.E.

F.H.

ELEV.

EXIST.

C.I.

M

G

HPG

W

EXISTING GAS

POST INDICATOR VALVE

POLYVINYL CHLORIDE PIPING

TOP ELEVATION

FIRE HYDRANT

GRADE CLEANOUT

INVERT ELEVATION

CAST IRON

ELEVATION

EXISTING

VALVE WITH VALVE BOX

UTILITY MARKER

THRUST BLOCK

NEW GAS

NEW STORM SEWER

FIRE PROTECTION LINE

EXISTING COLD WATER SERVICE

NEW COLD WATER SERVICE

EXISTING HIGH PRESSURE GAS

NEW HIGH PRESSURE GAS

MECHANICAL

EXISTING SANITARY SEWER

NEW SANITARY SEWER

EXISTING STORM SEWER

SITE UTILITIES LEGEND

NOTE:

IT IS NOT INTENDED THAT THE PLANS SHOW ALL OFFSETS IN PIPES, CONDUITS, AND DUCTS REQUIRED FOR INSTALLATION OF THE WORK. DETAILS AND SECTIONS ARE INCLUDED FOR SOME AREAS TO SHOW INTENDED RELATIONSHIP OF THE WORK OF VARIOUS 
TRADES. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND SUB-CONTRACTORS TO COORDINATE INSTALLATION OF THE WORK AND TO PROVIDE THE NECESSARY OFFSETS, TRANSFORMATIONS, AND FITTINGS REQUIRED. NO ADDITIONAL COMPENSATION 
WILL BE ALLOWED FOR CORRECTION CONFLICTS BETWEEN THE WORK OF VARIOUS TRADES. DETAILS AND SECTIONS ARE SHOWN FOR THE CONTRACTORS CONVENIENCEAND SHALL NOT BE CONSIDERED COMPLETE IN EVERY DETAIL. 
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FINISHED GRADE
(TYPICAL)

SET FRAME CASTING
IN MORTAR BED (TYPICAL)

PRECAST CONCRETE
ADJUSTMENT RINGS

OUTLET
INLET

1000 GALLON PRECAST
CONCRETE OIL/WATER
SEPERATOR.  

24"

8"

4"
6"

WATER
LEVEL

REQUIRED
AS

PRECAST CONCRETE
ADJUSTMENT RINGS

BAFFLE

OIL/WATER SEPERATOR DETAIL
SCALE: NONE

FRAME & COVER:  HOE, FLOCKHART
OR EQUAL TO NEENAH FOUNDRY
R-1040-B (TYPICAL)

GRADE

2-1/4" 3-1/2"

CHAMFER ALL
FOUR SIDES

SET BRASS PLATE
FLUSH WITH CONCRETE

8"
BRASS MARKER
PLATE

A
#4 BAR

B

ELEVATION

SECTION B-B

8"

2-1/4"

SUITABLE DATA

1" CIRCLE

DIRECTION OF
FLOW - SEE NOTE 6

CAST BRASS PLATE

1/2" BRASS ROD
FOR POST MOUNTED
MARKER 3" LONG
(OMIT FOR MASONRY
& FOUNDATION WALLS)

SECTION A-A

WELD

PLAN VIEW

B

4 #4 BARS
REQUIRED

3000 PSI
CONCRETE

8" SQUARE

UTILITY MARKER

42" DEEP

JAN.

1/2"
1/4"
1/8"
1/4"
1/2"

1/4"

1/2"
1/4"
1/8"
1/4"
1/2"

A

2016

WATER

3"

1/4"

3-1/2"

3-1/2"

24"

UTILITY SERVICE MARKER DETAIL
SCALE: NONE

DRILL AND COUNTERSINK (4) 
1/4" HOLES FOR BRASS 
FLATHEAD MACHINE SCREW 
AND LEAD ANCHOR FOR MTG. 
ON MASONRY AND 
FOUNDATION WALLS ONLY

NOTES:

1   MARKERS SHALL BE LOCATED WHERE INDICATED ON DRAWINGS AND AT
     BUILDING/VAULT/TUNNEL ENTRANCE/EXIT AND EVERY CHANGE IN DIRECTION.

2   BRASS MARKERS SHALL BE CAST BY BRUCE FOX COMPANY, NEW ALBANY,
     INDIANA (WWW.BRUCEFOX.COM), OR EQUAL.

3   ALL LETTERING SHALL BE OF THE RAISED TYPE.  LETTERING SHOWN ON
     MARKER IS FOR EXAMPLY ONLY.  LETTERING TO BE RAISED 1/8".

4   AT THE CONTRACTOR'S OPTION, ONE MARKER MAY BE USED FOR COMPANION
     MAINS THAT ARE LOCATED CLOSE TOGETHER SUCH AS STEAM AND CONDENSATE
     PUMP DISCHARGE PIPING OR CHILLED WATER SUPPLY AND CHILLED WATER
     RETURN PIPING.  PROVIDE ARROW FOR EACH MAIN.

5   CONTRACTOR SHALL FURNISH A COMPLETE LIST FOR APPROVAL OF ALL MARKERS
     SHOWING NAMES, ARROWS, DEPTH AND DATE.

6   WHEN UTILITY MARKERS ARE INSTALLED OVER LINES AT A POINT OF DIRECTION
     CHANGE, THE ARROW ON THE MARKERS SHALL BE "ANGLED" AS REQUIRED TO
     IMPLY THIS ROUTING.

SANITARY LIFT STATION DETAIL
NO SCALE

#
5

 @
 1

2
" 

T
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P
 &
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T
T

O
M

TOP SLAB REINFORCEMENT

PLAN VIEW

OPENING PER MANUFACTURER 
OF ACCESS HATCH.

#5 @ 12" TOP & BOTTOM

#5 @ TOP TYPICAL  
EACH CORNER

2 EXTRA #5 @
TOP AND BOTTOM

2 EXTRA #5 @
TOP AND BOTTOM

JUNCTION BOX

SEWAGE EJECTOR

FORCE MAIN

5' MAX

4" INLET

FRAME AND COVER NEENAH R-6660-KH
WITH SAME ACCESSORIES AS WET WELL.

#5 @ 12" E.W.

3   SLEEVE AND CAULK ALL PIPE OPENINGS WATERTIGHT.

2   BOTTOM OF MANHOLE AT 756'.

1   INLET INVERTS AT 760'.

4

12"

ALARM / 2ND PUMP ON

PUMP ON

PUMP OFF

1
2

"
1
2

"
1
2

"

6"12"

5"

12"

NOTES:

4" VENT

MANHOLE STEPS
AS REQUIRED

4000 PSI CONCRETE. OPTIONAL
PRECAST BOTTOM ACCEPTABLE

GATE
VALVE

SWING
CHECK

4' DIA. PRECAST 
REINFORCED
CONC. VALVE PIT

2" SCH 80 PVC DRAIN LINE
W/ BALL VALVE TO WET WELL.4000 PSI CONCRETE

5"-0" INSIDE DIA. PRECAST
REINFORCED CONCRETE 
WET WELL.

ANCHOR NON-CORROSIVE UPPER
GUIDE BRACKET TO MANHOLE COVER

STAINLESS STEEL
LIFTING CABLE.

STAINLESS STEEL PIPE SUPPORT.
MAX SPACING 10'-0" W/ MIN OF
2 SUPPORTS PER DISCHARGE PIPE.

STAINLESS STEEL SUPPORT BRACKET
PER MANUFACTURER'S RECOMMENDATIONS
(MIN ONE SUPPORT PER GUIDE BAR).

45°

FRAME AND COVER NEENAH R-6661 WITH
T-HINGE, GASKET SEAL, HOLD-OPEN
SAFETY BAR, AND "T" HANDLE BAR LOCK.
SIZE AS REQ'D TO ACCESS BOTH PUMPS.

FINISHED GRADE

ELECTRICAL CONDUIT
TO REMOTE PANEL.

WEIL 8251 NEMA-6 JUNCTION BOX ON
ANGLE IRON BRACKET. BOX SHALL BE
ACCESSABLE FROM LADDER OR HATCH.

POWER CABLE

4" INLET

STAINLESS STEEL
ANCHOR BOLTS

MIN 4" CRUSHED STONE

#5 BARS @ 6" E.W.

8"

4   WEIL MODEL 2516 DUPLEX GRINDER PUMP RATED AT 30 GPM
    @ 30' TDH. MOTOR SHALL BE 3 HP; 3450 RPM; 208V/3PH. PROVIDE
    QUICK REMOVAL SYSTEM, REMOTE DUPLEX CONTROL PANEL WITH HIGH
    WATER ALARM, AND 4" MERCURY FLOAT SWITCHES.

I.E. 789.5'

I.E. 794.0'

4" INLET I.E. 794.5'

I.E. 793.5'

OUTLET, I.E. 795.0'

11

10

1

FP

W

FP

SECTION "AA"

PLAN VIEW

FINISHED GRADE

A

A

6"

9

9

12

7

2

5

6 5

6"

2"

3

4

2

13 1

8

14

12" MIN.
15" MAX.

8

CODED NOTES:  FIRE PROTECTION AND WATER VAULT DETAIL

1. PROVIDE METER VAULT, VALVING, WATER METER AND ACCESSORIES PER LOCAL

UTILITY REQUIREMENTS. CONTRACTOR TO PAY ALL FEES AND COST IF REQUIRED.

SEE  SPECIFICATIONS.

2. COVER FOR READING METERS.

3. 4' X 4' METER VAULT ACCESS COVER WITH STAINLESS STEEL LATCH.

4. MANHOLE STEPS.

5. SUPERVISED O.S.&Y. VALVE.

6. DETECTOR CHECK VALVE WITH BYPASS METER AND ACCESSORIES.

7. BYPASS METER.

8. PIPING BY LOCAL WATER COMPANY.

9. PIPING BY DIVISION 22 CONTRACTOR.

10. TO BUILDING, SEE SITE UTILITIES PLAN FOR CONTINUATION.

11. TO FIRE HYDRANT, SEE SITE UTILITIES PLAN FOR CONTINUATION.

12. 2" WATER METER PER LOCAL UTILITY REQUIREMENTS.

13. PRECAST ADJUSTMENT RING.

14. CONCRETE SUPPORT BLOCKS.

FIRE - WATER METER VAULT
SCALE: NONE

15

15. 24"X24"X24" SUMP, SEE VAULT SUMP PUMP DETAIL.

2

REVISION SCHEDULE

NO. DESCRIPTION DATE

POWER CORD

FLOOR SLOPED
TOWARD PIT

SLEEVE WALL AND
CAULK WATERTIGHT

SUMP PUMP
SEE NOTE.

UNION

CHECK VALVE

PIT - SEE
STRUCT. DRAWINGS

2" PVC DRAIN, ROUTE 
UNDERGROUND TO DAYLIGHT, 
SEE SITE UTILITIES PLAN 

OIL-MINDER PROBE

VAULT SUMP PUMP DETAIL
SCALE: NONE

NOTE:
SUMP PUMP - WEIL SERIES 1400, SIZE 1-1/4"
SUBMERSIBLE SUMP PUMP, 30 GPM AT 21 FT.
HEAD, 1750 RPM, 1/3 HP, 1 PHASE, 115 VOLTS.
PROVIDE FLOAT AND OIL MINDER PROBE.



POLE BASE DETAIL

HAND HOLE
BOND CONDUIT GROUNDING
BUSHING TO POLE
GROUNDING STUD

CONCRETE BASE

FINISH
GRADE

#4 BARE STRANDED
WIRE BONDED TO
GROUNDING POLE

POLE BASE COVER

1" CHAMFER

ANCHOR BOLTS
AS REQUIRED

#3 REINFORCING
BARS AT 4" ON
CENTERS BOTH WAYS

CONDUIT AS REQUIRED

NO SCALE

3/8" X 8'-0"
COPPERWELD
GROUND ROD
WITH CLAMP

3" MIN.TAPPERED

EXTRUDED ALUMINUM
POLE WITH ANODIZED
BRONZE FINISH.

54"

36"

36"

FOUR 60" LONG BY 1"
DIAM. ANCHOR BOLT

30" HIGH X 24"
DIAMETER CONCRETE
PYLON BASE

CONCRETE BASE
BY ELECTRICAL
CONTRACTOR

FURNISHED AND
INSTALLED BY K.U.

STUD

NOTE:

IT IS NOT INTENDED THAT THE PLANS SHOW ALL OFFSETS IN PIPES, CONDUITS, AND DUCTS REQUIRED FOR INSTALLATION OF THE WORK. DETAILS AND SECTIONS ARE INCLUDED FOR SOME AREAS TO SHOW INTENDED RELATIONSHIP OF THE WORK OF VARIOUS 
TRADES. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND SUB-CONTRACTORS TO COORDINATE INSTALLATION OF THE WORK AND TO PROVIDE THE NECESSARY OFFSETS, TRANSFORMATIONS, AND FITTINGS REQUIRED. NO ADDITIONAL COMPENSATION 
WILL BE ALLOWED FOR CORRECTION CONFLICTS BETWEEN THE WORK OF VARIOUS TRADES. DETAILS AND SECTIONS ARE SHOWN FOR THE CONTRACTORS CONVENIENCEAND SHALL NOT BE CONSIDERED COMPLETE IN EVERY DETAIL. 
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GENERAL NOTES:

1. CONTRACTOR IS RESPONSIBLE TO COORDINATE WITH ALL UTILITY COMPANIES AND PAY ALL 
ASSOCIATED TAP FEES AND PROVIDE INSTALLATION PER ALL LOCAL UTILITY REQUIREMENTS.

2. LOCATION OF UTILITIES ARE APPROXIMATE AND SUBJECT TO MINOR CHANGES IN THE FIELD. DO NOT 
SCALE THE DRAWINGS. 

3. THE CONTRACT DOCUMENTS SHOW THE APPROXIMATE LOCATION OF THE EXISTING AND NEW 
SUBSURFACE UTILITY LINES.  THESE LINES HAVE BEEN IDENTIFIED AND LOCATED AS ACCURATELY AS 
POSSIBLE USING AVAILABLE INFORMATION. THE CONTRACTOR IS RESPONSIBLE FOR VERIFYING ALL 
ACTUAL LOCATIONS. IF ANY CHARTED, UNCHARTED, OR MIS-LOCATED UTILITY SERVICE IS INTERRUPTED 
FOR ANY REASON, THE CONTRACTOR WILL WORK CONTINUOUSLY TO RESTORE SERVICE TO 
SATISFACTION OF THE OWNER. 

4. SHOULD EXISTING UTILITIES REQUIRE RELOCATION OR REROUTING NOT SHOWN OR INDICATED TO BE 
RELOCATED OR REROUTED, CONTACT AND COOPERATE WITH THE OWNER TO MAKE THE REQUIRED 
ADJUSTMENTS AT AN EQUITABLE CHANGE IN THE CONTRACT PRICE. 

5. EXISTING UTILITIES SHOWN MAY ACTUALLY BE IN DIFFERENT LOCATIONS AND ADDITIONAL UTILITIES 
NOT SHOWN MAY EXIST AND MAY BE IN USE. IT IS THE CONTRACTOR’S RESPONSIBILITY TO PROTECT 
ALL UTILITIES DURING CONSTRUCTION.

6. THE CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL EXISTING UNDERGROUND UTILITIES PRIOR TO 
EXCAVATING. THE OWNER WILL NOT LOCATE THE UTILITIES FOR THE CONTRACTOR. IF AN OUTSIDE 
SERVICE OR COMPANY IS REQUIRED TO ACCURATELY LOCATE BURIED UTILITIES THE CONTRACTOR IS 
RESPONSIBLE FOR SCHEDULING THIS WORK AND IS RESPONSIBLE FOR THE COSTS. THE CONTRACTOR 
SHOULD CONTACT APPROPRIATE UTILITY COMPANIES BEFORE DOING ANY EXCAVATING. 

7. TOP ELEVATIONS OF NEW UNDERGROUND STRUCTURE ARE APPROXIMATE AND ARE FOR ESTIMATING 
PURPOSES ONLY. ACTUAL TOP ELEVATIONS MUST BE THE SAME AS FINISHED GRADE IN THE SAME 
AREA. SEE ARCHITECTURAL PLANS FOR FINISHED GRADES. 

8. INSTALL DOMESTIC WATER PIPING WITH 3’-6” MINIMUM COVER. 

9. INSTALL FIRE PROTECTION WITH 4'-0" MINIMUM COVER.

10. INSTALL NATURAL GAS PIPING WITH 2’-0” MINIMUM COVER.

11. INSTALL UNDERGROUND FEEDERS WITH 2’-0” MINIMUM COVER. 

12. EXCAVATION: MATERIALS TO BE EXCAVATED SHALL INCLUDE EARTH AND ANY OTHER MATERIAL, 
INCLUDING ROCK ENCOUNTERED IN TRENCH EXCAVATION. 

13. SITE LIGHTING CIRCUITS SHALL BE #6 CONDUCTORS IN 1-1/4” CONDUITS.

14. TESTING OF EXTERIOR SEWER MANHOLES SHALL BE AS FOLLOWS: 

A. EXTERIOR SANITARY SEWER SHALL BE PLUGGED BETWEEN MANHOLES AND SUBJECTED TO 
AN AIR PRESSURE TEST WITH ALL OPENINGS TIGHTLY CLOSED. AIR SHALL BE PUMPED IN UNTIL 
THE PRESSURE IS NOT LESS THAN 5 POUNDS PER SQUARE INCH. THE AIR PRESSURE GAGE 
SHALL REMAIN CONSTANT WITHOUT PUMPING ADDITIONAL AIR INTO THE SYSTEM.

B. MANHOLE SHALL BE PLUGGED AND FILLED WITH WATER AND A VISUAL INSPECTION MADE FOR 
LEAKS. ALL LEAKS SHALL BE CORRECTED. 

C. ALL TESTS SHALL BE DONE PRIOR TO BACKFILLING. 

4" MIN. (6" MIN.
WHEN IN ROCK)

No. 11 CRUSHED STONE
PIPE DIAMETER

4" MIN. SAND
BACKFILL

SAW CUT EXISTING PAVEMENT FOR TRENCH

NO.4 REBAR ON 10"
CENTERS EACH WAY

1'-6" MIN. 1'-6" MIN.

NEW PAVEMENT
TOP OF EXISTING
PAVEMENT

8" MIN. 6" 3500# CONCRETE

2" MIN. SAND
BACKFILL

6" MIN.6" MIN.

1"

SEWER PIPE

1" FOAM GLASS INSULATION

EXTERIOR SEWER OR WATER PIPING UNDER PAVED AREA
SCALE: NONE

EARTH BACKFILL-
SEE SPECS.

1
"-

0
"

12" MIN.

4" MIN. (6" MIN.
WHEN IN ROCK)

GRADE

SEWER PIPE

No. 11 CRUSHED STONE

PIPE DIAMETER

SAND OR NO. 11
CRUSHED STONE
BACKFILL

EXTERIOR SEWER PIPING INSTALLATION DETAIL
SCALE: NONE

EARTH BACKFILL-
SEE SPECS.

1
"-

0
"

12" MIN.

4" MIN. (6" MIN.
WHEN IN ROCK)

GRADE

WATER PIPE

No. 11 CRUSHED STONE

PIPE DIAMETER

SAND OR NO. 11
CRUSHED STONE
BACKFILL

EXTERIOR WATER PIPING INSTALLATION DETAIL
SCALE: NONE

SEE FLOOR PLANS
FOR SIZE

LENGTH TO VARY TO
ACCOMMODATE REQUIRED
INVERTS

FINISHED GRADE

1'-6" X 1'-6" X 12" THICK
CONCRETE PAD LEVEL WITH
FINISHED GRADE

ZURN Z-1400-HD HEAVY DUTY
CAST IRON ADJUSTABLE CLEANOUT
WITH GAS AND WATERTIGHT ABS
PLASTIC TAPERED THREAD PLUG
OR APPROVED EQUAL

EXTERIOR GRADE CLEANOUT DETAIL
SCALE: NONE

INSULATING
UNION (TYPICAL)

NON- CORROSIVE 
RISER

12"
MIN.

VALVE

12" MIN.

GAS
METER

GAS SERVICE 
TO BUILDING

SEE FLOOR
PLANS FOR SIZE

GAS PRESSURE REGULATOR. 
2# ENTERING PRESSURE, 10" 
W.C. LEAVING PRESSURE. 330 
CFH PEAK LOAD

REGULATOR, 2# LEAVING 
PRESSURE (VERIFY 
INCOMING PRESSURE WITH 
LOCAL GAS COMPANY)

FROM MAIN

GAS METER BY LOCAL GAS 
COMPANY. INSTALLATION 
PER LOCAL REQUIREMENTS.

GAS METER SCHEMATIC DETAIL
SCALE: NONE

EXTERIOR GAS PIPING INSTALLATION DETAIL
SCALE: NONE

2.   INSTALL PLASTIC PIPE WITH SUFFICIENT SLACK FOR CONTRACTION.

    RECOMMENDATIONS OF THE LOCAL GAS UTILITY COMPANY.
1.   ALL GAS SUPPLY INSTALLATION WIL BE IN ACCORDANCE WITH THE REGULATIONS AND

NOTES:

DO NOT NOT SUPPORT THE PIPE BY BLOCKING.
IN SUCH A WAY TO MINIMIZE SHEAR OR TENSILE STRESSES.
LAY PIPING ON UNDISTURBED OR WELL COMPACTED SOIL

SPECIFICATIONS OR CONTRACT SPECIFICATIONS.
GAS PIPE PER THE LOCAL GAS UTILITY COMPANY

TRACER WIRE (PLASTIC PIPE ONLY) -

OVER THE TRENCH IMMEDIATELY AFTER
IN 4" LAYERS.  DO NOT RUN HEAVY EQUIPMENT

BACKFILL WITH CLEAN DIRT - NO MATERIAL

GRADE
FINISHED

SAND

2
4

" 
M

IN
.

1
"-

0
"

PLASTIC WARNING TAPE.  LAY ON TOP OF
SAND BACKFILL BELOW COMPACTED DIRT.

1
2

" 
M

IN
.

WHICH COULD DAMAGE THE PIPE. COMPACTED

BACKFILLING.

WIRE.  RUN CLOSE TO PIPE.  DO NOT
#14 (MIN.) TYPE TW INSULATED COPPER

SPIRAL AROUND THE PIPE.

SEE FLOOR PLANS
FOR SIZE

LENGTH TO VARY TO
ACCOMMODATE REQUIRED
INVERTS

FINISHED GRADE

ZURN Z-1400-HD HEAVY DUTY
CAST IRON ADJUSTABLE CLEANOUT
PLASTIC TAPERED THREAD PLUG
OR APPROVED EQUAL

DOUBLE SWEEP
TEE

FINISHED SIDEWALK OR
1'-6" x 1'-6" x 12" THICK
CONCRETE PAD LEVEL WITH
FINISHED GRADE

EXTERIOR 2-WAY GRADE CLEANOUT DETAIL
SCALE: NONE

FINISHED
GRADE

12" W. X LENGTH OF
TRENCH X 6" MINIMUM
THICKNESS CONCRETE
BEARING PAD

6"

8 MIL POLYETHYLENE

CONCRETE THRUST BLOCK
APPROX. 3 CU. FT.

DRAINAGE PIT.
SEE NOTE

1 CU. YD. OF No. 9
GRAVEL

DRAIN ORIFICE

MUELLER 5-1/4" DOUBLE 
PUMPER OR EQUAL AS 
REQUIRED BY LOCAL FIRE 
DEPARTMENT.

3'-0" MAXIMUM

COORDINATE AND INSTALL PER ALL LOCAL REQULATIONS.

FIRE HYDRANT DETAIL
SCALE: NONE

NOTE:
DRAINAGE PIT - FILL WITH COARSE GRAVEL
2'-0" DIAMETER 2'-0" BELOW HYDRANT MIXED
WITH COARSE SAND, UNDER AND AROUND BASE
OF HYDRANT 6" ABOVE DRAIN OPENING.

6"

AIR RELEASE VALVE (ARV) - MODEL ARI-025 SB
SCALE: NONE

NOTES:

1. VAULT MATERIAL SHALL BE PLASTIC OR APPROVED EQUAL.
2. VAULT BASE BACKFILL MATERIAL SHALL BE NON-ORGANIC 

EARTHEN MATERIAL.
3. VAULT  PIT/LID SHALL BE FLUSH WITH FINISH GRADE OR 

PROPOSED FINISH GRADE. AIR RELEASE VALVE SHALL BE 
CENTERED IN BOX.

SCALE: NONE

THRUST BLOCK DETAIL

PLACE CONCRETE BETWEEN FORMS SO THAT CONCRETE STAYS OFF OF THE JOINTS OF THE FITTING

REVISION SCHEDULE

NO. DESCRIPTION DATE



SANITARY OR WASTE PIPING

VENT PIPING

ROOF LEADER PIPING

STORM SEWER PIPING

COLD WATER PIPING

DOMESTIC HOT WATER PIPING 

DOMESTIC HOT WATER
RECIRCULATING PIPING

GAS PIPING

AIR PIPING

VACUUM PIPING

GATE VALVE

BALL VALVE

CHECK VALVE

UNION

PRESSURE GAUGE

THERMOMETER

WASTE AND VENT RISER 
DIAGRAM DESIGNATION

DOMESTIC HOT/COLD WATER RISER 
DIAGRAM DESIGNATION

ACID WASTE VENT PIPING

ACID WASTE PIPING 

SOFT COLD WATER

LAB COLD WATER PIPING

LAB HOT WATER PIPING

LAB HOT WATER RECIRCULATING PIPING

REVERSE OSMOSIS WATER 
RETURN PIPING

REVERSE OSMOSIS WATER PIPING

CAST IRON

WALL CLEANOUT

OPEN RECEPTACLE

OPEN HUB DRAIN

DOMESTIC HOT WATER

FLOOR DRAIN

DOMESTIC COLD WATER

OR

OHD

DHW

FD

DCW

WCO

CI

VITRIFIED CLAY PIPE

VENT-THROUGH-ROOF

SHOCK ARRESTOR

ROOF DRAIN

POLY-VINYL CHLORIDE

VCP

VTR

SA

RD

PVC

DOMESTIC HOT WATER SUPPLY 
PIPING (XXX) INDICATES TEMPERATURE

DOMESTIC HOT WATER RECIRCULATING 
PIPING (XXX) INDICATES TEMPERATURE

ELEVATOR SUMP PUMP 
DISCHARGE PIPING

WVR " "

P

DWG. NO.
RISER DES.

S

V

AW

AWV

RL

SS

SPD

DCW

DHW

DHWR

DHWXXX

DHWRXXX

G

A

VAC

SCW

RO

ROR

LCW

LHW

LHWR

T

HCR " "

DWG. NO.
RISER DES.

FLOOR CLEANOUTFCO

PIPE CLEANOUTPCO

GRADE CLEANOUTGCO

OVERFLOW ROOF DRAINORD

PLUMBING LEGEND

PLUMBING ABBREVIATIONS

WALL HYDRANTWH

HOUSE BIBBHB

ICE MAKER BOXIMB

KITCHEN WASTE PIPING KW

OVERFLOW ROOF LEADER PIPINGORL

FLOW SWITCH

INSPECTOR'S TEST PIPING

SUPERVISED VALVE

P

HT

E

D

PRESSURE GAUGE

SPRINKLER HEAD (SEMI-RECESSED)

SPRINKLER HEAD (CONCEALED)

SPRINKLER HEAD (PENDENT)

SPRINKLER HEAD (PENDENT - DRY TYPE)

SPRINKLER HEAD (UPRIGHT)

SPRINKLER HEAD (SIDEWALL - EXISTING)

SPRINKLER HEAD (SIDEWALL)

SPRINKLER HEAD (HIGH TEMPERATURE)

SPRINKLER HEAD 
(SIDEWALL-EXTENDED COVERAGE)

FP FIRE PROTECTION MAIN
(REFER TO PLANS FOR PIPE SIZE) 

FIRE PROTECTION LEGEND HVAC LEGEND

14"x8"
RECTANGULAR DUCT -- WIDTH X DEPTH
(REFER TO PLANS FOR DUCT SIZE)

250 CFM

HC-1
1.0

S-1
250 CFM

R-1

E-1

250 CFM

T

SP

F

H

EXHAUST INLET -- TYPE, AIR QUANTITY

ACCESS DOOR -- PLAN, SIDE VEIW

RETURN INLET -- TYPE, AIR QUANTITY

SUPPLY DIFFUSER -- TYPE, AIR QUANTITY

STATIC PRESSURE SENSOR IN DUCT

SOUND TRAP

HUMIDITY SENSOR

TEMPERATURE SENSOR

FD

14"x8" RD

8" RD

SQUARE ELBOW WITH TURNING VANES

SUPPLY DUCT -- UP, DOWN

FLEXIBLE CONNECTION

EXHAUST DUCT -- UP, DOWN

RETURN DUCT -- UP, DOWN

MOTOR-OPERATED DAMPER

MANUAL VOLUME/BALANCING DAMPER

ROUND DUCT -- UP, DOWN

FIRE DAMPER

FLEXIBLE DUCT

RECTANGULAR TO ROUND TRANSITION

OVAL DUCT -- WIDTH X DEPTH

RISE IN DIRECTION OF ARROW

INTERNALLY LINED DUCT

M

FREEZESTAT

CSS CURRENT SENSING SWITCH

DPS DIFFERENTIAL PRESSURE SWITCH

VFD VARIABLE FREQUENCY DRIVE

UNIT SYMBOL, WATER FLOW(GPM)

STR STARTER

C CO2 SENSOR

SIDEWALL RETURN GRILLE -- PLAN

SUPPLY DIFFUSER -- ELEVATION

EXHAUST/RETURN INLET -- ELEVATION

SIDEWALL RETURN GRILLE -- ELEVATION

CONTROL DAMPER

HPS
HIGH PRESSURE STEAM
(REFER TO PLANS FOR PIPE SIZE) 

HPR
HIGH PRESSURE CONDENSATE RETURN
(REFER TO PLANS FOR PIPE SIZE)

LPS
LOW PRESSURE STEAM
(REFER TO PLANS FOR PIPE SIZE)

CHILLED WATER EXPANSION TANK PIPE
(REFER TO PLANS FOR PIPE SIZE)

HOT WATER EXPANSION TANK PIPE
(REFER TO PLANS FOR PIPE SIZE)

SOFT WATER
(REFER TO PLANS FOR PIPE SIZE)

DOMESTIC COLD WATER
(REFER TO PLANS FOR PIPE SIZE)

HOT WATER RETURN 
(REFER TO PLANS FOR PIPE SIZE)

HOT WATER SUPPLY
(REFER TO PLANS FOR PIPE SIZE)

CHILLED WATER SUPPLY
(REFER TO PLANS FOR PIPE SIZE)

LOW PRESSURE CONDENSATE RETURN
(REFER TO PLANS FOR PIPE SIZE)

CONDENSATE PUMP DISCHARGE
(REFER TO PLANS FOR PIPE SIZE)

SAFETY RELIEF VALVE VENT
(REFER TO PLANS FOR PIPE SIZE)

FEEDWATER
(REFER TO PLANS FOR PIPE SIZE)

STEAM VENT
(REFER TO PLANS FOR PIPE SIZE)

GATE VALVE (SCREWED) -
- PLAN, END VIEW

GATE VALVE (FLANGED) -
- PLAN, END VIEW

GLOBE VALVE (SCREWED) -
- PLAN, END VIEW

GLOBE VALVE (FLANGED) -
- PLAN, END VIEW

s CHECK VALVE; SILENT CHECK VALVE

3-WAY CONTROL VALVE; 
2-WAY CONTROL VALVE

COMB. BALANCING SHUT-OFF VALVE -
- PLAN, END VIEW

3/4" DRAIN VALVE WITH HOSE 
CONNECTION

SAFETY RELIEF VALVE

Y-TYPE STRAINER WITH DRAIN VALVE

FLEXIBLE CONNECTOR

AAV AAV

T

P PRESSURE GAUGE

TEMPERATURE GAUGE

UNION

MANUAL AIR VENT -- PLAN, ELEVATION

AUTOMATIC AIR VENT -- PLAN, ELEVATION

CONCENTRIC REDUCER -
- PLAN, ELEVATION

ECCENTRIC REDUCER -
- PLAN, ELEVATION

FM

FLANGED CONNECTION

NEEDLE VALVE IN GAUGE LINE

FLOW METER

TRIPLE OFFSET ROTARY VALVE -
- PLAN, END VIEW

HP

CONDENSATE DRAIN
(REFER TO PLANS FOR PIPE SIZE)

BUTTERFLY VALVE -- PLAN, END VIEW

CONDENSER WATER RETURN
(REFER TO PLANS FOR PIPE SIZE)

CONDENSER WATER SUPPLY
(REFER TO PLANS FOR PIPE SIZE)

F FLOW SWITCH

T TEMPERATURE SENSOR

P PRESSURE SWITCH

DPS DIFFERENTIAL PRESSURE SWITCH

BTU BTU METER

0.5-2" BALANCING VALVE

2.5-12" BALANCING VALVE

CHECK VALVE

STEAM TRAP

Y STRAINER

LPR

SV

SV V

PD

FW

CWS

CHILLED WATER RETURN
(REFER TO PLANS FOR PIPE SIZE)

CWR

REFRIGERATE LINE
(REFER TO PLANS FOR PIPE SIZE)

HWS

HWR

CDS

CDR

DCW

SW

HWET

CWET

CD

REF

HVAC PIPING LEGEND

BUTTERFLY VALVE

HP HIGH PERFORMANCE BUTTERFLY VALVE
- PLAN, END VIEW

BALL VALVE

VAV SYMBOL LEGEND

VAV-5
110-110

VAVC-5
110-110

VAV-6
110-202
110-188

VAVC-12
400-1340
400-616

VAV-6
100-300

VAV-5
150-60-200

C
H

CC
H

VAV UNIT - 5" RD INLET SIZE
CONSTANT MINIMUM AND MAXIMUM AIR FLOWS

VAV UNIT W/CO2 CONTROL - 5" RD INLET SIZE
CONSTANT MINIMUM AND MAXIMUM AIR FLOWS

VAV UNIT - 6" RD INLET SIZE
MINIMUM AND MAXIMUM COOLING AIR FLOWS
MINIMUM AND MAXIMUM HEATING AIR FLOWS

VAV UNIT W/CO2 CONTROL - 12" RD INLET SIZE
MIN. AND MAX. COOLING & CO2 AIR FLOWS
MINIMUM AND MAXIMUM HEATING AIR FLOWS

VAV UNIT - 6" RD INLET SIZE
MINIMUM AND MAXIMUM AIR FLOWS

VAV UNIT - 5" RD INLET SIZE
MIN HEATING CFM - MIN COOLING CFM 
- MAX COOLING CFM

VARIABLE AIR VOLUME AIR TERMINAL

VAV OR VAVC-12

VAV OR VAVC-10

VAV OR VAVC-8

VAV OR VAVC-6

UNLESS OTHERWISE NOTED
UNIT SOUND TRAP AND DUCT SIZING

12" RD ST-4 27x15

15x15

21x15ST-3

ST-28" RD

10" RD

12x12ST-16" RD

12x12ST-15" RDVAV OR VAVC-5

UNIT SIZE SOUND TRAP

ST

INLET DUCT
SIZE SIZE

SUPPLY DUCT

REHEAT COIL

VAV OR VAVC-14 14" RD ST-5 36x18

HVAC ABBREVIATIONS

SUCTION DIFFUSER

RANGE HOOD

VOLUME DAMPER

VACUUM BREAKER

TEMPERATURE CONTROL PANEL

THERMOSTATIC AIR VENT

SMOKE DAMPER

R.H.

S.D.

SM.D.

T.A.V.

T.C.P.

V.B.

V.D.

COMMON

DIFFUSER PLATE

BELLMOUTH ENTRANCE

ABOVE FLOOR

ACCESS DOOR

AUTOMATIC AIR VENT

INLET BELL

FIRE/SMOKE DAMPER

FLOW MEASURING STATION

FIRE DAMPER

END OF MAIN DRIP

EXHAUST AIR

NORMALLY OPEN

NORMALLY CLOSED

MOISTURE ELIMINATORS

MOTOR OPERATED DAMPER

MANUAL AIR VENT

INLET SCREEN

A.A.V.

A.D.

A.F.

B.E.

C.

D.P.

E.A.

E.M.D.

F.D.

F.M.S.

F.S.D.

I.B.

I.S.

M.A.V.

M.D.

M.E.

N.C.

N.O.

SUPPLY AIR

RETURN AIR

PRIMARY AIR

OUTSIDE AIRO.A.

P.A.

R.A.

S.A.

NOTE:

IT IS NOT INTENDED THAT THE PLANS SHOW ALL OFFSETS IN PIPES, CONDUITS, AND DUCTS REQUIRED FOR INSTALLATION OF THE WORK. DETAILS AND SECTIONS ARE INCLUDED FOR SOME AREAS TO SHOW INTENDED RELATIONSHIP OF THE WORK OF VARIOUS 
TRADES. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND SUB-CONTRACTORS TO COORDINATE INSTALLATION OF THE WORK AND TO PROVIDE THE NECESSARY OFFSETS, TRANSFORMATIONS, AND FITTINGS REQUIRED. NO ADDITIONAL COMPENSATION 
WILL BE ALLOWED FOR CORRECTION CONFLICTS BETWEEN THE WORK OF VARIOUS TRADES. DETAILS AND SECTIONS ARE SHOWN FOR THE CONTRACTORS CONVENIENCEAND SHALL NOT BE CONSIDERED COMPLETE IN EVERY DETAIL. 
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PLUMBING GENERAL NOTES:

1. CONTRACTOR SHALL REFERENCE ARCHITECTURAL PLANS FOR REQUIRED CEILING HEIGHTS. 
PIPING IN ROOMS WITH SUSPENDED CEILINGS SHALL BE ABOVE CEILINGS UNLESS OTHERWISE 
NOTED.

2. THE CONTRACTOR SHALL INSTALL FULL SIZE INDIRECT WASTES FROM EQUIPMENT REQUIRING 
SAME TO NEAREST FLOOR DRAIN, UNLESS OTHERWISE NOTED.

3. LOCATIONS OF PIPING AND EQUIPMENT ARE APPROXIMATE AND SUBJECT TO MINOR ADJUSTMENT 
IN THE FIELD. DO NOT SCALE THE DRAWINGS.

4. ALL OFFSETS IN PIPING ARE NOT NECESSARILY SHOWN. PROVIDE ADDITIONAL OFFSETS WHERE 
NECESSARY.

5. COORDINATE WITH MECHANICAL, FIRE PROTECTION, AND ELECTRICAL CONTRACTORS TO AVOID 
INTERFERENCES WITH PIPING, DUCTS, AND CONDUIT.

6. INSTALL PIPING AND EQUIPMENT IN ACCORDANCE WITH MANUFACTURER'S INSTALLATION 
INSTRUCTIONS.

7. SEAL AIRTIGHT AROUND ALL PIPING PENETRATIONS THROUGH WALLS, FLOOR, AND ROOF.

8. VERIFY EXACT LOCATIONS OF ALL PLUMBING ROUGH-INS WITH ARCHITECT.

9. SLEEVES IN FLOORS SHALL EXTEND 1" ABOVE FINISHED FLOOR AND BE CAULKED FOR 
WATERTIGHT INSTALLATION. SEE SPECIFICATIONS.

10. SEE H.V.A.C. DRAWINGS FOR ADDITIONAL DETAILS APPLICABLE TO PLUMBING SYSTEM 
INSTALLATION.

11. SET EQUIPMENT PRESSURE REGULATING VALVE OUTLET PRESSURE WHERE NOTED ON 
DRAWINGS AT EQUIPMENT MANUFACTURER'S REQUIREMENTS. 

12. COORDINATE WITH OWNER AND PROVIDE ADDITIONAL PIPING, DRAINS, VALVES, AND 
CONNECTIONS AS REQUIRED FOR OWNER FURNISHED EQUIPMENT. FINAL CONNECTIONS BY 
PLUMBING CONTRACTOR.

13. CAP ALL PIPING 6" ABOVE FLOOR SLAB UNLESS OTHERWISE NOTED FOR FUTURE CONNECTION.

14. CONTRACTOR SHALL BE RESPONSIBLE FOR ALL COORDINATION WITH SITE AND STRUCTURAL. 
FIELD VERIFY ALL INVERTS PRIOR TO CONSTRUCTION.

15. MECHANICAL CONTRACTOR TO DESIGN AND INSTALL EXPANSION LOOPS IN DOMESTIC WATER IF 
REQUIRED BY MATERIAL USED.

HVAC GENERAL NOTES:

1. DUCTWORK AND PIPING IN ROOMS WITH SUSPENDED CEILINGS SHALL BE ABOVE CEILING 
EXCEPT IN EQUIPMENT ROOMS. 

2. INSTALL AIR VENTS AT HIGH POINTS IN PIPING AND DRAINS IN LOW POINTS. 

3. LOCATIONS OF PIPING, DUCT, AND EQUIPMENT ARE APPROXIMATE AND SUBJECT TO MINOR 
ADJUSTMENTS IN THE FIELD. DO NOT SCALE THE DRAWINGS. 

4. ALL OFFSETS IN DUCTS AND PIPING ARE NOT NECESSARILY SHOWN. PROVIDE ADDITIONAL 
OFFSETS WHERE NECESSARY. 

5. ALL INCREASERS AND REDUCERS IN PIPING SYSTEM ARE NOT NECESSARILY SHOWN. 
PROVIDE ADDITIONAL INCREASERS AND REDUCERS WHERE REQUIRED. 

6. COORDINATE WITH PLUMBING, SHEET METAL, FIRE PROTECTION, AND ELECTRICAL 
CONTRACTORS TO AVOID INTERFERENCE WITH PIPING, DUCTS, AND CONDUIT. 

7. INSTALL ALL PIPING, DUCTWORK, AND EQUIPMENT IN STRICT ACCORDANCE WITH 
MANUFACTURER’S INSTALLATION INSTRUCTIONS.

8. SEAL AIRTIGHT AROUND ALL DUCT AND PIPING PENETRATIONS THROUGH WALLS AND 
FLOORS.

9. SEAL ALL DUCTWORK WITH DUCT SEALANT AND/OR DUCT CEMENT IN ACCORDANCE WITH 
SPECIFICATIONS SECTION “METAL DUCTWORK."

10. DIMENSIONS FOR DUCTS ARE INSIDE DIMENSIONS. 

11. SEE ARCHITECTURAL REFLECTED CEILING PLANS FOR EXACT LOCATIONS OF GRILLES AND 
DIFFUSERS IN CEILINGS. 

12. DO NOT RUN ANY PIPING OR DUCTWORK OVER ANY ELECTRICAL OR ELEVATOR EQUIPMENT.

13. INSTALL ACCESS DOOR IN DUCT ADJACENT TO EACH MOTOR OPERATED DAMPER.

14. ROLL FITTINGS IN ROUND DUCT AS REQUIRED FOR PROPER CONNECTIONS TO BRANCH 
DUCTS.

15. WHERE SIZE OF DUCT PENETRATING A FIRE WALL OR PARTITION IS LESS THAN THE MINIMUM 
SIZE OF FACTORY-MADE FIRE DAMPER OR DUCT ACCESS DOOR, PROVIDE THE MINIMUM SIZE 
FACTORY MADE DAMPER AND/OR ACCESS DOOR AVAILABLE. INCREASE DUCT SIZE AS 
REQUIRED TO ACCOMMODATE TRANSITIONS UPSTREAM AND DOWN STREAM OF SIZE 
INCREASE.

16. ALL TRANSITIONS IN DUCTWORK ARE NOT NECESSARILY SHOWN. PROVIDE ADDITIONAL 
TRANSITIONS WHERE REQUIRED. 

17. FIELD VERIFY EXISTING CONDITIONS AND ALL REQUIRED MEASUREMENTS BEFORE 
FABRICATING ANY PIPING, DUCTWORK, OR EQUIPMENT. 

18. INSTALL CONTROL DEVICES (SUCH AS SENSORS, SENSING WELLS, VALVES, DAMPERS, ETC.), 
FURNISHED BY CONTROLS SUPPLIER, IN DUCT AND PIPING SYSTEMS. 

19. PROVIDE SEISMIC BRACING FOR PIPING, DUCTWORK, AND EQUIPMENT AS REQUIRED BY 
KENTUCKY BUILDING CODE. SEE SPECIFICATIONS. 

NOTE:

THE SYMBOLS LISTED ON THIS SHEET MAY NOT 

ALL BE USED ON THIS SET OF CONTRACT 

DRAWINGS, HOWEVER, WHEREVER A SYMBOL IS 

USED THE ITEM SHALL BE FURNISHED AND 

INSTALLED.

MECHANICAL LEGEND
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IT IS NOT INTENDED THAT THE PLANS SHOW ALL OFFSETS IN PIPES, CONDUITS, AND DUCTS REQUIRED FOR INSTALLATION OF THE WORK. DETAILS AND SECTIONS ARE INCLUDED FOR SOME AREAS TO SHOW INTENDED RELATIONSHIP OF THE WORK OF VARIOUS 
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WILL BE ALLOWED FOR CORRECTION CONFLICTS BETWEEN THE WORK OF VARIOUS TRADES. DETAILS AND SECTIONS ARE SHOWN FOR THE CONTRACTORS CONVENIENCEAND SHALL NOT BE CONSIDERED COMPLETE IN EVERY DETAIL. 
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SCALE:  1/8" = 1'-0"

UNDERFLOOR PLUMBING PLAN

ROOM SCHEDULE

ROOM NUMBER ROOM NAME

15 STORAGE

100 LOBBY

100-1 LOBBY-1

100-2 LOBBY-2

101 OFFICE

102 OFFICE

104 TOILET

105 TOILET

106 STORAGE

107 TOOLS

108 GARAGE

108 GARAGE

108 GARAGE

108.1 TIRE

109 STORAGE

110 STORAGE

111 MDF

112 Space

113 Space

SCALE:  1/8" = 1'-0"

SANITARY WASTE AND VENT PLUMBING PLAN
SCALE:  1/8" = 1'-0"

DOMESTIC WATER PLUMBING PLAN

SCALE:  1/8" = 1'-0"

PLUMBING EQUIPMENT PLATFORM

CODED NOTES:

13 1/2" GAS LINE UNIT HEATER, 60 MBH. CONNECT IN ACCORDANCE WITH SHOP DRAWINGS.
PROVIDE GAS COCK AND DRIP LEG PER CODE.

14 PIPING ON EQUIPMENT PLATFORM ABOVE. SEE PLAN THIS SHEET FOR CONTINUATION.

15 COORDINATE PIPE ROUTING WITH OVERHEAD DOOR SHOP DRAWINGS PRIOR TO
CONSTRUCTION.

16 4" V. FROM BELOW GRADE (LIFT STATION VENT).

17 EXTERIOR WALL HYDRANT (WH-1): WOODFORD MODEL B65, CONCEALED TYPE, AUTOMATIC
DRAINING, VACUUM BREAKER, 3/4" SIZE, FREEZEPROOF WITH LOOSE KEY, NICKEL BRONZE
FINISH. COORDINATE EXACT LOCATION WITH BLOCK COARSING.

18 LADDER ACCESS, MAINTAIN SERVICE CLEARANCE.

19 3/4" DCW AND 3/4" DHW DOWN.

20 1" DCW, 1/2" DHW DOWN AND 3/4" DHW FROM ABOVE.

21 2" DCW AND 3/4" DHW DOWN IN CHASE.

22 3/4" DCW UP.

23 LAVATORY AND EYE/FACE WASH ON FIRE WALL. ROUTE PIPING IN STUD WALL BEHIND AS
SHOWN.

24 PROVIDE ALL FIRE WALL PENETRATIONS PER IBC 714.3.1.

25 3/4" AIR DOWN TO AIR OUTLET, SEE DETAIL ON SHEET P301. TYPICAL OF EACH LOCATION.

CODED NOTES:

1 OIL SEPARATOR, SEE DETAIL ON SHEET U201.

2 2" REDUCED PRESSURE PRINCIPAL BACKFLOW PREVENTOR, SEE DOMESTIC WATER
ENTRANCE DETAIL ON SHEET P301.

3 GAS METER AND REGULATOR, SEE DETAIL ON SHEET U202.

4 AIR COMPRESSOR SYTSEM ( OFCI): INSTALL IN ACCORDANCE WITH MANUFACTURE'S
RECOMMENDATIONS.

5 HOSE BIBB (HB-1): WOODFORD MODEL B24P-3/4", ANTI-SIPHON, CHROME FINISH, 3/4”
THREADED HOSE CONNECTION, METAL WHEEL HANDLE AND ASSE 1011 VACUUM BREAKER,
FLUSH MOUNTED WALL BOX. MOUNT BOTTOM OF BOX 18” A.F.F.

6 3/4" AIR DOWN TO HOSE REEL (OFCI). TYPICAL OF EACH LOCATION. SEE ARCHITECTURAL
PLANS FOR HOSE REEL INSTALLATION. VERIFY FINAL LOCATION AND PROVIDE PER
MANUFACTURER'S RECOMMENDATIONS.

7 EW-1: EYE/FACE WASH, INSTALL PER MANUFACTURER'S RECOMMENDATIONS.

8 TANKLESS ELECTRIC WATER HEATER (EWH-1): SEE DETAIL ON SHEET P301.

9 THERMOSTATIC MIXING VALVE (TMV-1): SEE PLUMBING FIXTURE SCHEDULE. SURFACE
MOUNT CABINET ON WALL WITH BOTTOM OF BOX 6'-0" A.F.F. PIPING EXPOSED ON WALL,
BRACKET AS REQUIRED.

10 1/2" DWHT DOWN TO EMERGENCY EYE/FACE WASH. INSTALL PER MANUFACTURE'S
RECOMMENDATIONS.

11 1/2" GAS LINE DOWN TO FURNACE (GF-1. 60 MBH). CONNECT IN ACCORDANCE WITH SHOP
DRAWINGS. PROVIDE GAS COCK IN VERTICAL AND DRIP LEG PER CODE.

12 1/2" GAS LINE UNIT HEATER, 30 MBH. CONNECT IN ACCORDANCE WITH SHOP DRAWINGS.
PROVIDE GAS COCK AND DRIP LEG PER CODE.
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NO. DESCRIPTION DATE



L-1

L-1

UR-1

WC-1

WC-1

HB-1

L-1

EW-1

EWC-1

EWH-1, SEE DETAIL 
ON SHEET P301

TMV-1

2" DCW

3
/4

" 
D

H
W

3
/4

" 
D

C
W

1
" 

D
C

W

1" DCW

1" DCW

3/4" DCW

3/4" DCW

1/2" DHW

1/2" DHW

1/2" DCW1/2" DCW

FFD-2

2" D
CW

SEE SITE UTILITIES PLAN 
FOR CONTINUATION

BACKFLOW 
PREVENTER 
ASSEMBLY

PIPE RELIEF 
DRAIN FULL SIZE 
TO MOP BASIN

MB-1

2" DCW

1 1/2" DCW

WH-1

2
" 

D
C

W

CHECK 
VALVES

CHECK 
VALVES

HB-1

3
/4

" 
D

C
W

1 1/2" DCW

1
/2

" 
D

H
W

T

1
/2

" 
D

H
W1
/2

" 
D

C
W

1
/2

" 
D

C
W

1
/2

" 
D

C
W

1
/2

" 
D

H
W

1/2" DHW

1/2" DCW

3/4" DHW
3/4" DCW

3/4" DHW1" DCW

2" DCW

3/4" D
CW

3/4" D
CW

2" DCW

2" DCW

2
" 

D
C

W

1/2" DHW

1/2" DCW

105

104

108

100

106

1 1/4" G

1 1/4" G

1" G

1" G

2
" 

G

2
" 

G

3/4" G

3/4" G

3/4" G

GFH-1
30 CFH

GFH-2
60 CFH

GFH-2
60 CFH

GFH-2
60 CFH

GFH-2
60 CFH

GFH-2
60 CFH

GAS METER & 
REGULATOR 

SEE SITE UTILITIES PLAN 
FOR CONTINUATION

3/4" G

1 1/4" G

3/4" G

1" G

1" G

3/4" G

1 1/4" G

2" G

330 CFH 
PEAK LOAD 
@ 10" W.C.

SIZING BASED ON 200 FT 
LENGTH ON TABLE 12.8a

1" A

1" A

1
 1

/2
" 

A

1 1/2" A

1 1/4" A

1 1/2" A

1 1/2" A

1 1/4" A

HOSE REELS
(AIR)(LIGHT) (AIR)
(OFCI) 

3/4" A

FROM AIR 
COMPRESSOR (OFCI)

1 1/4" A

1 1/2" A

1" A

HOSE REELS
(AIR)(LIGHT) (AIR)
(OFCI) 

HOSE REELS
(AIR)(LIGHT) (AIR)
(OFCI) 

HOSE REELS
(AIR)(LIGHT) (AIR)
(OFCI) 

3
/4

" 
A

3
/4

" 
A

1" A
3/4" A

1 1/4" A

3
/4

" 
A

3
/4

" 
A

3
/4

" 
A

3
/4

" 
A

3
/4

" 
A

3
/4

" 
A

1 1/4" A

1 1/2" A

1 1/2" A

3
/4

" 
A

3
/4

" 
A

3
/4

" 
A

3
/4

" 
A

AIR OUTLET

AIR OUTLET

AIR OUTLET

AIR OUTLET

AIR OUTLET

AIR OUTLET

AIR OUTLET

3
/4

" 
A

3
/4

" 
A

3
/4

" 
A

3
/4

" 
A

3
/4

" 
A

3
/4

" 
A

3
/4

" 
A

1 1/4" A

3
/4

" 
A

3
/4

" 
A

1" A

1" A

AIR OUTLET

1 1/2" A

1 1/2" A

WH-1

3
/4

" 
D

C
W

3/4" DCW

WH-1

3/4" D
CW

3
/4

" 
D

C
W

3/4" DCW

WH-1

3
/4

" 
D

C
W

3
/4

" 
D

C
W

HB-1

HB-1

3
/4

" 
D

C
W

3/4" DCW

3/4" D
CW

3/4" DCW

3/4" DCW

3
/4

" 
D

C
W

HB-1

108

108

110

NOTE:

IT IS NOT INTENDED THAT THE PLANS SHOW ALL OFFSETS IN PIPES, CONDUITS, AND DUCTS REQUIRED FOR INSTALLATION OF THE WORK. DETAILS AND SECTIONS ARE INCLUDED FOR SOME AREAS TO SHOW INTENDED RELATIONSHIP OF THE WORK OF VARIOUS 
TRADES. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND SUB-CONTRACTORS TO COORDINATE INSTALLATION OF THE WORK AND TO PROVIDE THE NECESSARY OFFSETS, TRANSFORMATIONS, AND FITTINGS REQUIRED. NO ADDITIONAL COMPENSATION 
WILL BE ALLOWED FOR CORRECTION CONFLICTS BETWEEN THE WORK OF VARIOUS TRADES. DETAILS AND SECTIONS ARE SHOWN FOR THE CONTRACTORS CONVENIENCEAND SHALL NOT BE CONSIDERED COMPLETE IN EVERY DETAIL. 
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CENTER REINFORCING
BARS IN PAD

PLAN

A A

PROVIDE STEEL ROD ANCHORS
BETWEEN FLOOR AND BASE

CHAMFER TOP AND
EDGE CORNERS

LOCATE EQUIP. ANCHOR
BOLT WITH MFR.'S
TEMPLATES

1/2" ROUND BARS
9" O.C. BOTH WAYS

REINFORCED CONCRETE

SMOOTH ALL ROUGH
SURFACES ON EXPOSED
PARTS OF PAD

VARIES

4"
MIN.

SECTION "AA"

ROUGHEN FLOOR
BENEATH PAD
FOR BOND

CONCRETE PAD DETAIL
SCALE: NONE

1" MIN.

PIPE INSULATION
WHERE APPLICABLE

PIPE

18 GAUGE (MIN.)
METAL SLEEVE

TYPICAL FIRESTOPPING DETAIL
SCALE: NONE

PROVIDE FIRESTOPPING
BETWEEN PIPE AND
SLEEVE.  1/2" THICK
MINIMUM

PARTITION, CEILING, WALL
OR FLOOR CONSTRUCTION
(VARIES)

NOTES:

1. SPACE BETWEEN PIPE AND SLEEVE SHALL BE FREE OF ANY FOREIGN MATERIAL.

2. PIPE SHALL BE APPROXIMATELY CENTERED IN OPENING. RIGID INSULATION

9" M
IN

IM
UM

CLEVIS HANGER

PIPE INSULATION

INSULATION PROTECTOR
SHIELD

TYPICAL PIPE SUPPORT DETAIL WITH SHIELD
SCALE: NONE

PROVIDE SECTION OF RIGID INSULATION
BETWEEN PROTECTOR SHIELD AND PIPE TO
PREVENT CRUSHING OF INSULATION.  SECTION
OF RIGID INSULATION SHALL BE FULL SIZE
(MINIMUM) OF BEARING SURFACE OF SHIELD.
CONTRACTOR'S OPTION - USE SECTION OF
RIGID INSULATION WITH FULL CIRCUMFERENCE
OF PIPE AT EACH PROTECTOR SHIELD.

VARIES

CLAMP BRACKET
AROUND PIPE AND
SECURE TO TYPE
OF DECK AS REQUIRED

EQUAL

1
2

" 
M

IN
.

EQUAL

VENT
STACK

ROOF DECK - SEE
ARCHITECTURAL DRAWINGS
FOR TYPE OF CONSTRUCTION

ROOFING MATERIAL
(N.I.C.) - SEE
ARCHITECTURAL
DRAWINGS

VENT-THRU-ROOF DETAIL
SCALE: NONE

INSULATION OR CONCRETE
FILL - SEE ARCHITECTURAL
DRAWINGSCODE APPROVED 30" x 30" SHEET LEAD

FLASHING BOOT.  INSTALL IN ACCORDANCE
WITH ROOFING MANUFACTURER'S
REQUIREMENTS

FLOOR DRAIN SCHEDULE

REMARKS:

   1      6" DIAMETER STRAINER.

   2      9" DIAMETER STRAINER.

   3      DRAINS INDICATED ON THE DRAWINGS WITH A PREFIX "F" SHALL BE PROVIDED WITH A
           Z-329-9 OVAL FUNNEL, 4" HIGH WITH NICKEL BRONZE FINISH FOR NICKEL BRONZE
           DRAINS AND DURA-COATED FOR CAST IRON DRAINS.

2        3

1

REMARKSTOPBODYMODEL NO.MANUFACTURERTYPE

(DURA-COATED)(DURA-COATED)

CAST IRONCAST IRONZ-550ZURNFD-2

BRONZE(DURA-COATED)

NICKELCAST IRONZN-415ZURNFD-1

5    CONTINUOUS SLOPED PERIMETER DRAIN, 4" NO-HUB BOTTOM OUTLET, BOTTOM DOME STRAINER,

CLOSED END CAPS, JOINT CONNECTORS AND ALL REQUIRED ACCESSORIES

TD-1 ZURN Z-886-E1-U4-VP-
JCDGC-USA-DB

FIBER REINFORCED 
POLYMER

DUCTILE IRON 
SLOTTED

5      

4    SEE PLUMBING PLAN FOR LENGTH, COORDINATE FINAL LAYOUT AND DIMENSION WITH ARCHITECTURAL PLANS.

4      

TYPICAL DETAIL OF INSULATION AT PIPE FITTING

FITTINGS -- ALL FITTINGS SHALL BE FINISHED
WITH CANVAS CLOTH APPLIED OVER.
CONTRACTOR HAS THE OPTION OF FINISHING
FITTINGS WITH P.V.C. FIRE TESTED AND
RATED FITTING COVERS. SEE SPECS.

CANVAS COVERED OR P.V.C FITTING
COVER - SEE SPECS

VAPOR BARRIER TAPE WITH P.V.C
FITTING COVERS

PIPE INSULATION
SEE SPECS.

FLARE-DOOR
STAPLES

SCALE: NONE

URINALUR-1 3/4" 1-1/2"2"---KOHLER ---WALL HUNG

FIXTURE SCHEDULE AND ROUGHING-IN REQUIREMENTS

WALL HUNG, 
FLOOR MOUNTED, 

COUNTERTOP

WATER CLOSET

FIXTURE 
NUMBER

WC-1

REMARKS
MOUNTING 

HEIGHT (SEE 
REMARKS)

MOUNTINGFIXTURE HOT COLD WASTE 
(MIN.)

VENT 
(MIN.)

--- 4"

ACCESSORIESMFR. FLUSH VALVE, FAUCETMODEL NO.

1" 2"SEAT STANDARD WHITE WALL HUNGKOHLER K-4325, VITREOUS 
CHINA

K-4991-ET, 
VITREOUS CHINA

---

--- SEE ARCHITECTURAL DETAILS FOR 
MOUNTING HEIGHTS.

SEE ARCHITECTURAL DETAILS FOR 
MOUNTING HEIGHTS.

ADA

STANDARDSLOAN 186-0.125 GPF 
MANUAL

SLOAN 111-1.28 GPF 
MANUAL

MOP BASINMB-1 1/2" 1/2" 3" 1-1/2"FLOOR MOUNTED--- ---STERN 
WILLIAMS

HL-1800 SS DOME & LINT 
STRAINER, SS CAPS

PROVIDE WITH HOSE AND WALL HOOK,  
MOP HANGER, STAINLESS STEEL SPLASH 
PANELS.

T-10-VB

EMERGENCY 
EYE/FACEWASH

EW-1 1/2" 
TEMPERED

--- 1-1/4" 1-1/2"---GUARDIAN G1750BC WALL BRACKETGUARDIAN G3600 THERMOSTATIC 
TEMPERING VALVE (TMV-1)

L-1 LAVATORY GRID STRAINER, P-TRAP, 
STOPS  & SUPPLIES

--- 1/2" 1/2" 1-1/2"1-1/4" P-
TRAP

WALL HUNG WALL MOUNTING BRACKET, PROVIDE WITH WHITE TRUEBRO LAV GUARDS. 
SEE ARCHITECTURAL DETAILS FOR MOUNTING HEIGHTS.

ADA

SEE ARCH. 
DWGS

MOUNT ADA BUBBLER WITH SPOUT 36" FROM 
FLOOR, VANDAL RESISTANT, WATER FILTER

---WATER COOLER 
& BOTTLE FILLER

EWC-1 1/2" 1-1/2"WALL HUNG 1-1/2"---ELKAY ---LZSTL8WSVRLK P-TRAP, STOPS  & SUPPLIES

ZURN Z7440-XL, 0.5 GPM 
MANUAL

K-1997-4, 
VITREOUS CHINA 

KOHLER

WALL HUNG

W

P

1

5

6

2

3

4

DOMESTIC WATER ENTRANCE DETAIL
SCALE: NONE

CODED NOTES:  DOMESTIC WATER ENTRANCE

1. 2" DOMESTIC COLD WATER MAIN.  SEE SITE UTILITIES PLAN FOR 
CONTINUATION.

2. 2" REDUCED PRESSURE PRINCIPLE BACKFLOW PREVENTER WITH 
STRAINER AND O.S.&Y. GATE VALVES.  PROVIDE SUPPORTS UNDER 
EACH VALVE.  INSTALL WITH CENTERLINE OF PIPING AT 36" ABOVE 
FINISHED FLOOR. VERIFY MINIMUM AND MAXIMUM CLEARANCES WITH 
LOCAL WATER COMPANY.

3. AIR GAP FITTING.  PIPE DRAIN LINE FULL SIZE TO OPEN RECEPTACLE.

4. MAIN SHUT-OFF VALVE.

5. TO BUILDING SYSTEM.  SEE FLOOR PLANS FOR CONTINUATION.

6. 3/4" DRAIN VALVE.

EWH-1: BRADLEY MODEL NO. HL-18, 208V/1 PH WITH 
DIGITAL CONTROL AND NEMA-1 CABINET ENCLOSURE.

INSTALL PER MANUFACTURER'S RECOMMENDATIONS. 
PROVIDE ALL ADDITIONAL VALVES, FITTINGS AND 
ACCESSORIES AS REQUIRED.

MOUNT ON UNISTRUT, BOTTOM OF HEATER 3'-0" A.F.F.

1

1PROVIDE FULL SIZE TO MOP BASIN 
BELOW. HOLD TIGHT TO WALL AND 
BRACKET AS REQUIRED.

2

3

2 3

TANKLESS ELECTRIC WATER HEATER SCHEMATIC 
PIPING DETAIL
SCALE: NONE

SLEEVE DETAIL FOR PIPING PASSING

THRU CONCRETE FLOOR SLAB

1"

FIRESTOPPING 
BETWEEN PIPE 
AND SLEEVE

FLOOR LEVEL

PIPE - SEE PLANS 
FOR SIZE (TYPICAL)

NO SCALE

EXTEND PIPE SLEEVE 
1" ABOVE FINISHED 
FLOOR FOR WATER 
STOP. SCHEDULE 10 
STEEL PIPE

ANCHOR LEG 
TO FLOOR AS 
REQUIRED

1/2" x 1/2" x 1/8" 
THICK LEG, 
WELDED TO 
SLEEVE

NOTES:
1   COORDINATE WITH FIRE STOPPING MANUFACTURER TO 
     INSURE UL LISTED ASSEMBLY.

2   CAULK ALL AROUND PIPE SLEEVE AT FLOOR PENETRATION.

REVISION SCHEDULE

NO. DESCRIPTION DATE

BALL VALVE

TAKE-OFF ON TOP

MAIN

SPLIT RING
CLAMP

ROD

WALL PLATE

3/4"

6
'-
0
"

5
'-
0
"

CAP

BRACKET PIPING TO WALL
WHERE REQUIRED FOR RIGID
INSTALLATION.

COMPRESSED AIR OUTLET DETAIL
SCALE: NONE

3/8" FEMALE BODY "M" STYLE 
QUICK CHANGE AIR COUPLER 
(MILTON S718 OR EQUAL)
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B
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1

111

GFH-2

GFH-2

GFH-1

GFH-2

S-3

375 CFM

1
2
"ø

 S
A

S-4

420 CFM

1
2
"ø

 S
A

S-1

115 CFM8"ø SA

1
4

"ø
 S

A

R-1

1140 CFM

S-2

230 CFM

EF-3 EF-1A

CU-1

GFH-2

4
"ø

 E
A

4
"ø

 O
A

4

H101

EUH-15

110

OIL UNIT HEATER VENT. SIZE IN ACCORDANCE 
WITH MANUFACTURER'S REQUIREMENTS

6

6

6

6

6

7

1
0

"ø
 S

A

EF-1B

6"ø EA

8
"ø

 E
A

6"ø EA
10"ø EA

8

9

9

4

HVLS-1

COORDINATE EXHAUST FAN LOCATION WITH PRE-ENGINEERED METAL 
BUILDING FRAMING, CROSS BRACING, AND ARCHITECTURAL DRAWINGS

EF-2

C.1 D

4 GF-1

20"x21" SA

32"x12" RA

4"ø OA
4"ø EA4

H101

L-1

300 CFM

L-1

125 CFM

4

32"x10" EA

32"x10" OA

2

3

14"ø SA

8"ø OA

F.D.6"ø EA

1" CD

LEVEL 1
0' - 0"

MEZZANINE PLAN
10' - 0"

CD

Level 1
0' - 0"

FOUNDATION PLAN
(+0'-0")

ROOF FRAMING PLAN
(+9'-0")

12"x32" RAGF-1

4"ø EA 4"ø OA

NOTE:

IT IS NOT INTENDED THAT THE PLANS SHOW ALL OFFSETS IN PIPES, CONDUITS, AND DUCTS REQUIRED FOR INSTALLATION OF THE WORK. DETAILS AND SECTIONS ARE INCLUDED FOR SOME AREAS TO SHOW INTENDED RELATIONSHIP OF THE WORK OF VARIOUS 
TRADES. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND SUB-CONTRACTORS TO COORDINATE INSTALLATION OF THE WORK AND TO PROVIDE THE NECESSARY OFFSETS, TRANSFORMATIONS, AND FITTINGS REQUIRED. NO ADDITIONAL COMPENSATION 
WILL BE ALLOWED FOR CORRECTION CONFLICTS BETWEEN THE WORK OF VARIOUS TRADES. DETAILS AND SECTIONS ARE SHOWN FOR THE CONTRACTORS CONVENIENCEAND SHALL NOT BE CONSIDERED COMPLETE IN EVERY DETAIL. 
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SCALE:  1/8" = 1'-0"

HVAC PLAN

ROOM SCHEDULE

ROOM NUMBER ROOM NAME

15 STORAGE

100 LOBBY

100-1 LOBBY-1

100-2 LOBBY-2

101 OFFICE

102 OFFICE

104 TOILET

105 TOILET

106 STORAGE

107 TOOLS

108 GARAGE

108 GARAGE

108 GARAGE

108.1 TIRE

109 STORAGE

110 STORAGE

111 MDF

112 Space

113 Space

SCALE:  1/8" = 1'-0"

HVAC MEZZANINE PLAN

CODED NOTES:

1 OWNER FURNISHED AND CONTRACTOR INSTALLED WASTE OIL UNIT
HEATER, TANK,  AND METERING PUMP.

2 EXHAUST LOUVER

3 INTAKE LOUVER

4 1" CONDENSATE DRAIN LINE FOR GF-1 TO RUN AROUND FRONT SIDE OF
UNIT AND DRAIN INTO MOP SINK.

5 EUH-1: MARKEL 5100 SERIES VERTICAL TYPE, 208/240V, SINGLE PHASE, 3.3
KW. PROVIDE MANUFACTURERS HEAVY DUTY WALL BRACKETS AND
INDIVIDUALLY ADJUSTABLE LOUVERS, DISCONNECT SWITCH, AND BUILT IN
THERMOSTAT.

6 GAS FIRED HEATER THERMOSTAT WITH SUMMER FAN SWITCH.

7 CIRCULATOR FAN WALL MOUNTED SPEED CONTROLLER. ONE FOR EACH
SIDE OF THE GARAGE.  WEST SIDE (6) FANS, EAST SIDE (8) FANS.

8 INSTALL TIME CLOCK ON EXHAUST FAN SO THAT FAN WILL RUN WHEN
BUILDING IS OCCUPIED.

9 INTERLOCK TOILET ROOM EXHAUST FAN SO THAT FAN WILL RUN WHEN
LIGHT IS TURNED ON.

SCALE:  1/8" = 1'-0"

HVAC MEZZANINE ELEVATION
4

REVISION SCHEDULE

NO. DESCRIPTION DATE
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GRILLES, REGISTERS AND DIFFUSERS

SYMBOL MANUFACTURER MODEL PANEL SIZE DIFFUSER SIZE DIFFUSER INLET DESIGN CFM
P.D. (IN.

W.G.)
THROW

(FT)
DIRECTION
OF THROW NC MOUNTING REMARKS

S-1 PRICE ASPD 24"x24" 24"x24" 6" RD 200 0.07 3-4-7 4-WAY 23 SEE PLANS *1

S-2 PRICE ASPD 24"x24" 24"x24" 8" RD 300 0.07 4-6-9 4-WAY 22 SEE PLANS *1

S-3 PRICE ASPD 24"x24" 24"x24" 10" RD 400 0.1 5-7-10 4-WAY 20 SEE PLANS *1

S-4 PRICE ASPD 24"x24" 24"x24" 12" RD 500 0.11 5-8-12 4-WAY 17 SEE PLANS *1

R-1 PRICE 630 24"x24" 22"x22" 22"x22" 1244 0.01 --- --- 21 SEE PLANS *2

LOUVERS

SYMBOL MANUFACTURER MODEL

SIZE

CFM
FREE AREA SQ.

FT. P.D. IN. W.C. SCREEN TYPE REMARKSWIDTH HEIGHT

L-1 GREENHECK EHH-401 32" 32" 300 0.45 0.01 BIRD SCREEN *1, *2, *3

GAS FIRED UNIT HEATERS

SYMBOL MANUFACTURER MODEL GAS CONNECTION INPUT MBH OUTPUT MBH CFM FAN DIAMETER

ELECTRICAL

REMARKSFLA MOP WATTS VOLTS

GFH-1 REZNOR UDAS 1/2" 30,000 24,600 456 10" 1.9 15 109 115 -

GFH-2 REZNOR UDAS 1/2" 60,000 49,800 769 12" 2.4 15 155 115 -

AIR COOLED CONDENSING UNITS

SYMBOL MANUFACTURER MODEL CAP (MBH) SEER REFRIGERANT TYPE COMPRESSOR VOLTAGE PHASE RLA MCA
MAX FUSE

AMPS REMARKS

CU-1 CARRIER 24ACC4 30.0 14.0 R-410A SCROLL 208/230 1 12.8 16.8 25 *1, *2

GAS FIRED FURNACES

SYMBOL MANUFACTURER MODEL CONFIGURATION INPUT (MBH) OUTPUT (MBH)

AIRFLOW
HEATING/COO

LING CFM

E.S.P. (IN W.C.)
HEATING/COOLI

NG GAS PRESSURE RANGE (IN W.C.) VOLTS MOTOR FLA MAX FUSE AMPS REMARKS

GF-1 CARRIER 59SC2D UPFLOW 60 56 1100/1035 1150 0.12/0.50 4.5 - 13.6 115/60/1 6.4 15 *1

REINFORCED CONCRETE

1/2" ROUND BARS
9" O.C. BOTH WAYS

A A
FINISHED FLOOR

3.5"

CONCRETE PAD DETAIL
SCALE: NONE

PLAN

SECTION "AA"

CENTER REINFORCING
BARS IN PAD

PAD TO EXTEND
4" PAST EDGE
OF EQUIPMENT

SMOOTH ALL ROUGH
SURFACES ON EXPOSED
PARTS OF PAD

CHAMFER TOP AND
EDGE CORNERS

LOCATE EQUIP. ANCHOR
BOLT WITH MFR.'S
TEMPLATES

UNION

DIMESIONS:

X = TWO TIMES THE MAXIMUM
       STATIC PRESSURE

Y = MAXIMUM STATIC PRESSURE

CONDENSATE DRAIN TRAP DETAIL
SCALE: NONE

INSULATION

X

Y

SLOPE TOWARD MAIN
CONDENSATE DRAIN
LINE OR FLOOR DRAIN

SAME SIZE AS
UNIT CONNECTION

CONDENSATE
DRAIN PAN

DUCT SIZES VARIES -
SEE HVAC PLANS

VOLUME DAMPER

SHEET METAL BOX OVER
INLET.  PAINT INSIDE OF
BOX FLAT BLACK

RETURN, EXHAUST OR
OUTSIDE AIR INLET

CONNECTION TO RETURN, EXHAUST OR
OUTSIDE AIR INLET
SCALE: NONE

DUCT TRANSITION NECESSARY
ONLY IF D + 2" IS GREATER
THAN DIFFUSER NECK SIZE

DIA. (VARIES, SEE PLAN)

VOLUME DAMPER - TYPICAL
FOR ACCESSIBLE CEILING

FLEXIBLE DUCT

TYPICAL CEILING DIFFUSER
SIZE AND TYPE VARIES -
SEE SCHEDULE

OPPOSED BLADE VOLUME
DAMPER BY DIFFUSER MFR.
TYPICAL FOR NON-ACCESSIBLE
CEILING

1" THICK EXTERNALLY INSULATED
SHEET METAL BOX - LENGTH X
WIDTH = D
PLUS 2"

TURNING VANES

BRANCH DUCT SIZE VARIES - SEE PLAN

CONNECT FELX DUCT TO HARD DUCT 
WITH BAND CLAMPS AND SEALANT

CONTRACTORS OPTION: INSTEAD OF THE 
ELBOW WITH TURNING VANES AS SHOWN, A 
1.5R ROUND ELBOW MAY BE USED.

CONNECTION TO S.A. CEILING DIFFUSER
SCALE: NONE

EXTENSION DUCT - HEIGHT AS REQUIRED
TO ALLOW STRAIGHT BRANCH DUCT 
CONNECTION (SAME SIZE AS DIFFUSER
NECK SIZE

FULL SIZE OF LOUVER OPENING 12"

SLOPE TO LOUVER

14 GA. HOUSING

LOUVER MOUNTING DETAIL

SCALE: NONE

INSTALL SO WATER WILLD RAIN OUT OF
LOVER. CAULK WATERTIGHT.

72" WIDE x 18" HIGH x 4" DEEP
RUSKIN ELF375D STATIONARY
DRAINABLE LOUVER OR EQUAL

VOLUME DAMPER - ONLY
ABOVE ACCESSIBLE CEILINGS

45
0

H

W

NOTE: H=0.25xW OR 4" MIN.

TYPICAL LOW PRESSURE
RECTANGULAR DUCT TAKE-OFF
SCALE: NONE

BRANCH ROUND
DUCT

MAIN RECTANGULAR
DUCT

SPIN-IN FITTING

TYPICAL LOW PRESSURE
ROUND DUCT TAKE-OFF
SCALE: NONE

VOLUME DAMPER - ONLY
ABOVE ACCESSIBLE CEILINGS

BRANCH ROUND
DUCT

MAIN RECTANGULAR
DUCT

E
L

E
V

A
T

IO
N
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F

 L
IG

H
T

 S
W

IT
C

H

NOTE:
DETAIL IS TY PICAL WHEREVER
THERMOSTATS AND LIGHT SWITCHES
ARE SHOW IN THE SAME LOCATIONS
ON MECHANICAL AND ELECTRICAL
DRAWINGS.  SWITCH SHOULD BE CLOSER 
TO THE DOOR.

4
'-
0
" 

M
A

X
. 
O

R
 M

A
T

C
H

FLOOR

LIGHT SWITCHTHERMOSTAT

T

THERMOSTAT MOUNTING DETAIL
SCALE: NONE

REMARKS:

1.   WIND-DRIVEN RAIN LOUVER WITH 0.081 IN FRAME, AND BAKED ENAMEL FINISH (COLOR SELECTED BY ARCHITECT).

2.   BOTH INTAKE AND EXHAUST LOUVER TO HAVE INSULATED BACK PAN INSTALLED ON REAR OF LOUVER. INSTALLED ON THE BOTTOM PORTION OF LOUVER WITH 
      DIMENSIONS OF  32"W x22"H. ALLOWING FOR DUCTED INTAKE AND EXHAUST AREA OF 32"x10".

3.   CONTRACTOR TO VERIFY LOUVER DIMENSION WILL PROPERLY FIT INSIDE ARCHITECTURAL WINDOW FRAME BEFORE ORDERING.

REMARKS:

1.   2-STAGE UNIT WITH FILTER DRIER, STEEL LOUVER COIL GUARD, AND LOW AMBIENT CONTROLS (DOWN TO 0 DEG F).

2.   MATCH UNIT WITH FURNACE AND INDOOR COIL TO PROVIDE SCHEDULED CAPACITIES.

REMARKS:

1.   2-STAGE VARIABLE SPEED CONDENSING FURNACE, DIRECT-VENT/SEALED COMBUSTION, DUCTED COMBUSTION AIR, FILTER RACK, CONCENTRIC VENT TERMINAL, AND CONDENSATION NEUTRALIZATION KIT.

REMARKS:

1.   PROVIDE INTEGRAL SPRING LOADED BACKDRAFT DAMPER, MOTOR RATED FOR CONTINUOUS USE, SOLID STATE SPEED CONTROL, STAINLESS STEEL GRILLE, AND ALUMINUM WHEEL. DAMPER TO BE OPEN WHEN FAN IS TURNED ON.

2.   PROVIDE VFD RATED MOTOR WITH GROUNDING PROTECTION, VFD SPEED CONTROLLER, GRIP NOTCH BELTS, MOTORIZED BACKDRAFT DAMPER, WALL HOUSING WITH OSHA GUARD, MOTOR ACCESS FROM INTERIOR OF BUILDING, NEMA-1 DISCONNECT, WEATHERHOOD (ALUMINUM 45 DEG W/BIRD
     SCREEN, AND BEARINGS WITH GREASE FITTINGS.  COORDINATE EXHAUST FAN LOCATION WITH PRE-ENGINEERED METAL BUILDING FRAMING, CROSS BRACING, AND ARCHITECTURAL DRAWINGS.

REMARKS:

1.   ALUMINUM SQUARE PLAQUE DIFFUSER WITH INSULATED BACK PAN AND WHITE FINISH.

2.   ALUMINUM LOUVERED RETURN WITH 45 DEG BLADES ON 3/4" SPACING AND WHITE FINISH. PAINT BOX BEHIND DIFFUSER FLAT BLACK.

REVISION SCHEDULE

NO. DESCRIPTION DATE

HVLS SCHEDULE

SYMBOL MANUFACTURER MODEL FAN DIA.

PERFORMANCE MOTOR

REMARKSVOLUME FAN RPM AFFECTED AREA dBA POWER VOLTS PH ENC. RPM

HVLS-1 GREENHECK DC-5-8 8 FT 29,000 CFM 184 9200 SQ. FT. 49 175 W 115 1 IP54 184 *1

REMARKS:

1.   PROVIDE AMCA CERTIFICATION, MANUFACTURERS WALL MOUNTED SPEED CONTROLLER, VFD (IP50), EXTRUDED ALUMINUM AIRFOILS, ALUMINUM WINGLET,
     NEMA-1 DISCONNECT SWITCH, AND 10 YR MECHANICAL WARRANTY.  COORDINATE MOUNTING WITH STRUCTURE.  PROVIDE INTERCONNECTION BETWEEN FAN
     AND CONTROLLER AS REQUIRED BY MANUFACTURER.

FANS

SYMBOL MANUFACTURER MODEL TYPE SONES CFM S.P. IN. W.G. FAN RPM BHP

MOTOR WHEEL

REMARKSHP RPM PH VOLTS TYPE DIA.

EF-1A GREENHECK SP-B150 CEILING EXHAUST FAN 2.6 75 0.5 765 --- 128W 765 1 115 FORWARD CURVED 7.94 *1

EF-1B GREENHECK SP-B150 CEILING EXHAUST FAN 2.6 75 0.5 765 --- 128W 765 1 115 FORWARD CURVED 7.94 *1

EF-2 GREENHECK SBCE-3L60-75 SIDEWALL PROP EXHAUST 37 40,000 0.25 494 5.82 7.5 1725 3 208 PROP 60 *2

EF-3 GREENHECK SP-A200 CEILING EXHAUST FAN 4.2 150 0.5 895 --- 48W 895 1 115 FORWARD CURVED 6.75 *1



ELECTRICAL ABBREVIATIONS

W

TTC

JB

IG

GFI

FA

C

ATCP

AFF

GROUND FAULT INTERRUPTER

ABOVE FINISHED FLOOR

AUTOMATIC TEMPERATURE 
CONTROL PANEL

TELEPHONE TERMINAL CABINET

FIRE ALARM

JUNCTION BOX

WIRE

ISOLATED GROUND

CONDUIT

F FLUSH

P PEDESTAL

CIRCUITCKT

RECEPTACLE(S)REC(S)

LIGHTING LTG

NIGHT LIGHT NL

AIC

UON UNLESS OTHERWISE NOTED 

WP WEATHER PROOF

AMPERE INTERRUPTING CAPACITY

FACP FIRE ALARM CONTROL PANEL

FAAP FIRE ALARM ANNUNCIATOR PANEL 

LCP LIGHTING CONTOL PANEL 

GROUNDING BAR

TELECOMMUNICATIONS RACK 

DATA OUTLET (DATA & COMMUNICATIONS)
(MOUNTED AT 16" TO THE BOTTOM AFF)
(UNLESS OTHER WISE NOTED)

xD xC xV 

COMMUNICATION OUTLET NOTATION:

xD NUMBER OF DATA PORTS
xC NUMBER OF CATV PORTS
xV NUMBER OF VOICE PORTS 

COMMUNICATIONS  

CONDUIT BELOW FLOOR

CONDUIT ABOVE FLOOR

PANELBOARD OR TERMINAL CABINET
(REFER TO PLANS AND RISER FOR SIZE)

ENTRANCE POINT OF CONDUIT 
THROUGH FLOOR

HW

??

12

1

HEADWALL - FOR SERVICES, SEE DETAILS

BOTTOM OF DEVICE (IN INCHES A.F.F.)

SEE NOTE 1 THIS SHEET

DISCONNECT SWITCH

COMBINATION MAGNETIC STARTER AND 
FUSED SWITCH

MOTOR

ENCLOSED CIRCUIT BREAKER

EQUIPMENT, CONDUITS, ETC.

WIREWAY OR CABLE TRAY

WIRE MOLD 
(FOR POWER AND/OR DATA)

J

SECTIONAL SWITCH GEAR
(REFER TO PLANS AND RISER 
FOR NUMBER OF SECTIONS AND LAYOUT)

FUSED DISCONNECT

WIRE / CONDUIT

HOT

NEUTRAL

GROUND

JUNCTION BOX

TRANSFORMER
(REFER TO PLANS AND RISER FOR SIZE)

GROUND

LIGHTING CONTROL PANEL LCP

LIGHTING CONTROL RELAYLR

EMERGENCY TRANSFER RELAYETR

OCCUPANCY / VACANCY SENSOROS

PHOTO SENSOR PS

LF-#

EMERGENCY BATTERY PACK

WALL-MOUNTED WARNING LIGHTW

EXIT LIGHT 

EXIT LIGHT (WALL MOUNTED)

EXIT LIGHT WITH DIRECTION

COMBINATION EMERGENCY BATTERY 
PACK AND EXIT SIGN 

WALL MOUNTED OCCUPANCY / VACANCY 
SENSOR

OS

LIGHTING & LIGHTING DEVICES

LIGHTING FIXTURES
(REFER TO PLANS FOR TYPES 
OF FIXTURES THE LF-# DESIGNATES THE
TYPE OF FIXTURE) 

EMERGENCY LIGHTING FIXTURES
(REFER TO PLANS FOR TYPES 
OF FIXTURES THE LF-# DESIGNATES THE
TYPE OF FIXTURE) 

WALL MOUNTED LIGHTING FIXTURES
(REFER TO PLANS FOR TYPES 
OF FIXTURES THE LF-# DESIGNATES THE
TYPE OF FIXTURE) 

EMERGENCY WALL MOUNTED LIGHTING 
FIXTURES (REFER TO PLANS FOR TYPES 
OF FIXTURES THE LF-# DESIGNATES THE
TYPE OF FIXTURE) 

TRACK LIGHTING

EMERGENCY TRACK LIGHTING

1

a
NL

LF-#  = LIGHT FIXTURE TYPE TAG
   (REFER TO LIGHT FIXTURE
    SCHEDULE)

1  = CIRCUIT NUMBER 
a = SWITCHING/ZONING 

     DESIGNATION (IF APPLICABLE) 
NL = FIXTURE IS A NIGHT LIGHT
            (IF APPLICABLE) 

   

GROUND FAULT INTERRUPTING OUTLET

WEATHERPROOF OUTLET

SWITCHED/CONTROLLED DUPLEX OUTLET 

GFI

WP

SW

DUPLEX CONVENIENCE OUTLET

QUADRAPLEX CONVENIENCE OUTLET

CM CEILING MOUNTED RECEPTACLE.

DUPLEX RECEPTACLE ON EMERGENCY 
CIRCUITE

EQUIPMENT CONNECTION

HOOD CONNECTION

FLOOR BOX / POKE-THRU FOR 
POWER AND/OR DATA

H

WALL OUTLET (240V, 1-PHASE) 
(RATING AS NOTED)

WALL OUTLET (240V, 3-PHASE)
(RATING AS NOTED)

SIMPLEX WALL OUTLET 
(RATING AS NOTED)

USB DUPLEX RECEPTACLE.
USB

CONTROL RELAYR

RECEPTACLES (BOTTOM 16" A.F.F.)
(EXCEPT AS NOTED OTHERWISE)

CARD READER / PROXIMITY READER

MOTION DETECTOR

DOOR PUSH PLATE

T.V./SECURITY CAMERA OUTLET

SECURITY  

DOOR CONTACTS

SIRENS

AS AUDIO OR GLASS BREAK SENSOR 

CR

P

KEY PADK

M

T.V./SECURITY CAMERA OUTLET
WALL MOUNTED

SOUND AND INTERCOM

M

M

MICROPHONE OUTLET IN WALL 
(BOTTOM 16" A.F.F.)

MICROPHONE OUTLET IN FLOOR
(FLUSH TYPE)

INTERCOM STATION

MASTER INTERCOM STATION

VOLUME CONTROL

ALARM TYPE SPEAKER

WALL MOUNTED SPEAKER

CEILING MOUNTED SPEAKER

WALL MOUNTED HORNH

A

V

I

I

M

CALL IN SWITCHC

WALL SWITCHES (BOTTOM 44" A.F.F.)
(EXCEPT AS NOTED OTHERWISE)

4

3

2

FOUR-WAY

THREE-WAY

DOUBLE POLE

SINGLE POLE

LV
LOW-VOLTAGE, MOMENTARY

OS
OCCUPANCY/VACANCY SENSOR SWITCH

LIGHTING CONTROL STATION CS

MASTER LIGHTING CONTROL STATION MS

K

OL
P

OL

P

KEY OPERATED SWITCH

THERMAL OVERLOAD WITH PILOT LIGHT

THERMAL OVERLOAD

PILOT LIGHT

D DIMMER

NOTE:

IT IS NOT INTENDED THAT THE PLANS SHOW ALL OFFSETS IN PIPES, CONDUITS, AND DUCTS REQUIRED FOR INSTALLATION OF THE WORK. DETAILS AND SECTIONS ARE INCLUDED FOR SOME AREAS TO SHOW INTENDED RELATIONSHIP OF THE WORK OF VARIOUS 
TRADES. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND SUB-CONTRACTORS TO COORDINATE INSTALLATION OF THE WORK AND TO PROVIDE THE NECESSARY OFFSETS, TRANSFORMATIONS, AND FITTINGS REQUIRED. NO ADDITIONAL COMPENSATION 
WILL BE ALLOWED FOR CORRECTION CONFLICTS BETWEEN THE WORK OF VARIOUS TRADES. DETAILS AND SECTIONS ARE SHOWN FOR THE CONTRACTORS CONVENIENCEAND SHALL NOT BE CONSIDERED COMPLETE IN EVERY DETAIL. 
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ELECTRICAL GENERAL NOTES

1. INSTALL PANELBOARDS WITH THE TOP AT 6-6” ABOVE FINISHED FLOOR.

2. PROVIDE SUPPORTS FOR ALL VERTICAL CONDUIT RUNS IN ACCORDANCE WITH THE NATIONAL ELECTRICAL CODE. 

3. INSTALL SECONDARY UNDERGROUND CONDUCTORS A MINIMUM OF 36” DEEP TO TOP OF CONDUIT OR ENCASEMENT. 

4. FLUSH-MOUNTED PANELBOARDS SHALL BE PROVIDED WITH FOUR (4) 1” SPARE CONDUITS CONCEALED IN WALL TO 
ABOVE ACCESSIBLE CEILING. TURN OUT 4” FROM WALL AND CAP.

5. ELECTRICAL CONTRACTOR SHALL INSTALL ALL ELECTRICAL EQUIPMENT IN ACCORDANCE WITH THE NATIONAL 
ELECTRICAL CODE. 

6. PROVIDE A COPY OF ALL COMPLETED PANEL SCHEDULES IN THE O & M MANUAL.

7. LIGHTS IN MECHANICAL SPACES SHALL BE LOCATED SO AS TO CLEAR PIPING, DUCTWORK, AND EQUIPMENT ON CEILING. 
FIELD VERIFY. 

8. COORDINATE EXACT LOCATION OF ALL LIGHT FIXTURES WITH ARCHITECTURAL REFLECTED CEILING PLANS. 

9. FLEXIBLE CONDUIT SHALL BE USED FOR FIXTURE WHIPS TO LIGHT FIXTURES. FLEXIBLE CONDUITS TO LIGHT FIXTURES 
SHALL NOT EXCEED 6'-0" AND SHALL BE A MINIMUM OF 1/2". 

10. CHAIN FOR SUPPORTING LIGHT FIXTURES SHALL BE GALVANIZED STEEL WELL CHAIN WITH A MINIMUM DEAD WEIGHT 
CAPACITY OF 100 LBS.

11. RECESSED LIGHTING FIXTURE WITHIN A GRID TYPE CEILING TO BE SUPPORTED INDEPENDENTLY FROM THE GRID. 
SUPPORT FIXTURE FROM STRUCTURE ABOVE WITH 12 GUAGE WIRE ONE ON EACH CORNER. 

12. WALL MOUNTED OCCUPANCY/VACANCY SENSORS SHALL BE MOUNTED AND INSTALLED IMMEDIATELY BELOW THE 
CEILING AND PER THE MANUFACTURER'S INSTALLATION INSTRUCTIONS FOR BEST COVERAGE. REFER TO 
ARCHITECTURAL DRAWINGS FOR CEILING HEIGHTS. 

13. CONTRACTOR SHALL CHECK ALL DOOR SWINGS AND SHALL BE RESPONSIBLE FOR INSTALLING ALL ROOM LIGHT 
SWITCHES/CONTROL STATIONS ASSOCIATED WITH DOORS ON THE STRIKE SIDE OF THE DOORS REGARDLESS OF THE 
INDICATION ON THE ELECTRICAL DRAWINGS. SWITCHES NOT COMPLYING SHALL BE RELOCATED AT THE CONTRACTOR'S 
EXPENSE. 

14. ALL CONDUIT SHALL BE HOMERUN TO PANELBOARD AS INDICATED ON THE DRAWINGS. COMBINING OF CIRCUITS IN 
HOMERUNS WILL NOT BE ACCEPTABLE. ANY DEVIATIONS IN SUCH WORK WILL NOT BE APPROVED EXCEPT AS REQUIRED 
TO MEET THE NATIONAL ELECTRICAL CODE OR BY PERMISSION OF THE ENGINEER.

15. ALL CONDUIT SHALL BE CONCEALED IN EXISTING AND NEW WALLS AND CEILINGS EXCEPT MECHANICAL ROOMS. REFER 
TO SPECIFICATIONS.

16. ELECTRICAL CONTRACTOR SHALL LOCATE ALL ELECTRICAL EQUIPMENT AS REQUIRED TO INSURE MINIMUM 
CLEARANCES ARE PROVIDED IN ACCORDANCE WITH THE N.E.C.

17. CONCERNING ALL RISER DIAGRAMS: AN ATTEMPT HAS BEEN MADE TO SHOW ALL DEVICES ON RISER DIAGRAM. ANY 
DEVICES SHOWN ON FLOOR PLANS AND NOT SHOWN ON RISER DIAGRAMS SHALL BE CONNECTED TO SYSTEM, AS 
REQUIRED.

18. ALL SCHEMATICS ARE FOR BID PURPOSES ONLY.  SYSTEMS SHALL BE INSTALLED IN ACCORDANCE WITH WIRING 
DIAGRAMS OBTAINED FROM THE MANUFACTURER.

19. ALL DEVICES SHALL BE LOCATED ON CLEAR WALL SPACES, CLEAR OF ALL SHELVING, CHALKBOARDS, TACKBOARDS, 
CASEWORK, ETC. OUTLETS NOT COMPLYING WITH THE ABOVE SHALL BE RELOCATED AT THE CONTRACTOR'S EXPENSE.

20. ROUGH-IN FOR ELECTRIC DRINKING FOUNTAINS (WATER COOLERS) AND BOTTLE FILLING STATIONS SHALL BE 
PERFORMED IN ACCORDANCE WITH APPROVED SHOP DRAWINGS.

21. ROUGH-IN FOR EQUIPMENT SHALL BE DONE IN ACCORDANCE WITH APPROVED SHOP DRAWINGS.

22. ELECTRICAL CONTRACTOR SHALL COORDINATE HEIGHT OF ALL DEVICES AT ALL CASEWORK LOCATIONS TO AVOID 
CONFLICTS.  ALL OUTLETS SHALL BE ROUGHED-IN IN ACCORDANCE WITH ARCHITECTURAL CASEWORK ELEVATIONS. 
EXACT LOCATION OF ALL OUTLETS SHALL BE AS DIRECTED BY THE OWNER.

23. COORDINATE EXACT LOCATION OF ALL DEVICES IN THE CEILING WITH THE ARCHITECTURAL, HVAC, LIGHTING, AND FIRE 
PROTECTION REFLECTED CEILING PLANS. 

24. THE CONTRACTOR SHALL PROVIDE EQUIPMENT GROUNDING CONDUCTORS IN ALL FEEDERS TO GROUND BUS IN 
PANELBOARDS AND IN ALL BRANCH CIRCUITS TO EQUIPMENT AND RECEPTACLES. SEE SPECIFICATIONS.

25. ALL EXTERIOR UNDERGROUND CIRCUITS SHALL BE INSTALLED WITH TOP OF CONDUIT OR CONCRETE ENCASEMENT A 
MINIMUM OF 24" BELOW FINISHED GRADE, UNLESS NOTED OTHERWISE.

26. LIQUIDTITE FLEXIBLE METAL CONDUIT (LFMC) SHALL BE USED FOR FIXTURE WHIPS TO MOTORS. FLEXIBLE CONDUIT TO 
MOTORS SHALL BE A MINIMUM OF 3/4" AND SHALL NOT EXCEED 24" IN LENGTH.

27. ALL ELECTRICAL OUTLETS WITHIN 6'-0" OF A WATER SOURCE SHALL BE OF THE GFI TYPE.

28. PROVIDE 5' EXCESS CABLE COILED ABOVE THE CEILING FOR EACH DATA DROP. 

29. LABEL CABLES BOTH AT THE RACK AND AT THE INDIVIDUAL OUTLET. 

30. FIRE TREATED PLYWOOD, 3/4 INCH THICK, MUST BE MECHANICALLY FASTENED TO ALL WALLS OF EACH 
TELECOMMUNICATIONS ROOM.  THE FIRE TREATED PLYWOOD WILL BEGIN AT 4" AFF AND END AT 8' 4" AFF.  THE ROOM 
WALLS WILL BE FINISHED WITH DRYWALL (COMPLETELY TAPED, SANDED, AND PAINTED) OR CONCRETE BLOCK 
(PAINTED) PRIOR TO MOUNTING THE PLYWOOD.

31. ALL TELECOMMUNICATIONS ROOMS SHALL HAVE A GROUNDING BAR, WHICH MEASURES 12" LONG BY 4" WIDE BY ¼" 
THICK WITH PRE-DRILLED ¼" HOLES.  THE GROUND BAR SHALL BE CONNECTED TO THE MAIN BUILDING GROUND USING #
2 OR GREATER AWG COPPER WIRE WITH A MAXIMUM RESISTANCE OF 0.5 OHMS OR LESS.  NEC REQUIREMENTS SHALL 
BE FOLLOWED.

32. NO MORE THAN AN EQUIVALENT OF 270 DEGREES OF BEND, INCLUDING OFFSETS, IS ALLOWED IN A CONDUIT RUN 
BETWEEN JUNCTION BOXES OR PULL BOXES.

33. ABSOLUTELY NO "LB'S" ARE ALLOWED IN ANY COMMUNICATIONS CONDUIT INSTALLATION.

34. CONDUIT THAT TERMINATES IN THE TELECOMMUNICATIONS ROOM MUST HAVE PLASTIC BUSHINGS AND BE WIRE 
BONDED TO THE GROUND BAR LOCATED IN THE ROOM.

35. ALL COMMUNICATIONS OUTLETS SHALL BE FED WITH CONDUIT AND PULL STRING, WITH AN ABSOLUTE MINIMUM 
NUMBER OF BENDS FROM THE OUTLET TO THE TELECOMMUNICATIONS ROOM.  PULL BOXES MUST BE INSTALLED AFTER 
EVERY 270 DEGREES OF BEND (INCLUDING OFFSETS) OR 100 FEET OF THE CONDUIT RUN.

36. PREPACKAGED INTUMESCENT MATERIALS ARE THE PREFERRED MATERIAL FOR FIREPROOFING FOR 
TELECOMMUNICATIONS.  DO NOT USE CONCRETE FOR FIRE STOPPING ON CABLE TRAYS, WIREWAYS OR CONDUIT.  
CONTRACTORS WHO USE THIS METHOD WILL BE REQUIRED TO REPLACE ALL CABLES AFFECTED.

NOTE:

THE SYMBOLS LISTED ON THIS SHEET MAY NOT ALL BE USED ON THIS SET OF CONTRACT DRAWINGS, HOWEVER, WHEREVER A SYMBOL IS USED THE ITEM SHALL BE FURNISHED AND INSTALLED. 

ELECTRICAL LEGEND

REVISION SCHEDULE

NO. DESCRIPTION DATE
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NOTE:

IT IS NOT INTENDED THAT THE PLANS SHOW ALL OFFSETS IN PIPES, CONDUITS, AND DUCTS REQUIRED FOR INSTALLATION OF THE WORK. DETAILS AND SECTIONS ARE INCLUDED FOR SOME AREAS TO SHOW INTENDED RELATIONSHIP OF THE WORK OF VARIOUS 
TRADES. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND SUB-CONTRACTORS TO COORDINATE INSTALLATION OF THE WORK AND TO PROVIDE THE NECESSARY OFFSETS, TRANSFORMATIONS, AND FITTINGS REQUIRED. NO ADDITIONAL COMPENSATION 
WILL BE ALLOWED FOR CORRECTION CONFLICTS BETWEEN THE WORK OF VARIOUS TRADES. DETAILS AND SECTIONS ARE SHOWN FOR THE CONTRACTORS CONVENIENCEAND SHALL NOT BE CONSIDERED COMPLETE IN EVERY DETAIL. 
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SCALE:  1/8" = 1'-0"

LIGHTING PLAN

ROOM SCHEDULE

ROOM NUMBER ROOM NAME

15 STORAGE

100 LOBBY

100-1 LOBBY-1

100-2 LOBBY-2

101 OFFICE

102 OFFICE

104 TOILET

105 TOILET

106 STORAGE

107 TOOLS

108 GARAGE

108 GARAGE

108 GARAGE

108.1 TIRE

109 STORAGE

110 STORAGE

111 MDF

112 Space

113 Space

SCALE:  1/8" = 1'-0"

MEZZANINE LIGHTING PLAN

LIGHT FIXTURE SCHEDULE

LF-# FIXTURE DESCRIPTION VOLTAGE WATTAGE LAMP
LUMEN

OUTPUT
COLOR

TEMPERATURE
COLOR RENDERING

INDEX (CRI) DRIVER MANUFACTURER MODEL
EQUIVALENT

MANUFACTURERS

LF-1 2' x 4' RECESSED TROFFER WITH CURVED DIFFUSER, INTEGRAL LED DRIVER, AND 4800 LUMEN 4000K LED
ENGINE.

120 V 41 W LED 4800 4000 K >80 STEP
DIMMING

LITHONIA ENVX 2X4 HRG 4800LM 80CRI 40K MIN10 EZT MVOLT SLD GLR LATC METALUX, LIGHTOLIER

LF-2 SAME AS LF-1 BUT WITH 4000 LUMENS. 120 V 33 W LED 4000 4000 K >80 STEP
DIMMING

LITHONIA ENVX 2X4 HRG 4000LM 80CRI 40K MIN10 EZT MVOLT SLD GLR LATC METALUX, LIGHTOLIER

LF-2A SAME AS LF-2 BUT WITH EMERGENCY BATTERY UNIT. 120 V 33 W LED 4000 4000 K >80 STEP
DIMMING

LITHONIA ENVX 2X4 HRG 4000LM 80CRI 40K MIN10 EZT MVOLT SLD GLR LATC E10WLCP METALUX, LIGHTOLIER

LF-3 LED HIGH BAY WITH STEEL CHANNEL/END CAPS, ALUMINUM HEAT SINK, ANODIZED ALUMINUM REFLECTORS,
DIFFUSER, INTEGRAL LED DRIVER, AND 12000 LUMEN 4000K LED ENGINE.  PROVIDE WITH CHAIN HANGERS
FOR MOUNTING AT ELEVATION REQUIRED.

120 V 100 W LED 12000 4000 K > 80 INTEGRAL LITHONIA IBL 12L WD SD125 MVOLT LP840 GLR DWH HC36 COOPER, LIGHTOLIER

LF-3A SAME AS LF-3 BUT WITH INTEGRAL EMERGENCY BATTERY UNIT. 120 V 100 W LED 12000 4000 K > 80 INTEGRAL LITHONIA IBL 12L WD SD125 MVOLT LP840 GLR DWH HC36 I2412 COOPER, LIGHTOLIER

LF-4 4' STRIPLIGHT, STEEL CHANNEL WITH TOOL-LESS CHANNEL COVER, DIFFUSE LENS, CHAIN HANGING KIT,
INTEGRAL LED DRIVER, AND 5000 LUMEN 4000K LED ENGINE.

120 V 34 W LED 5000 4000 K > 80 INTEGRAL LITHONIA ZL1N L46 5000LM FST MVOLT 40K 80CRI SKGY HC36 GLR COOPER, LIGHTOLIER

LF-4A SAME AS LF-4 BUT WITH INTEGRAM EMERGENCY BATTERY. 120 V 34 W LED 5000 4000 K > 80 INTEGRAL LITHONIA ZL1N L46 5000LM FST MVOLT 40K 80CRI SKGY HC36 GLR E10WLCP COOPER, LIGHTOLIER

OLF-1 LED EXTERIOR WALL PACK WITH CAST-ALUMINUM, WEDGE SHAPED HOUSING, INTEGRAL LED DRIVER, LED
WET LOCATION LISTING, AND 4600 LUMEN 5000K LED ENGINE.  ARCHITECT SHALL SELECT FINISH DURING
SHOP DRAWING REVIEW.

120 V 18 W LED 4800 5000 K > 80 INTEGRAL LITHONIA WDGE3LED P4 50K 80CRI VW MVOLT BBW PIR *** COOPER, LIGHTOLIER

OLF-1A SAME AS OLF-1 BUT WITH INTEGRAL EMERGENCY BATTERY UNIT. 120 V 18 W LED 4800 5000 K > 80 INTEGRAL LITHONIA WDGE3LED P4 50K 80CRI VW MVOLT BBW PIR *** E20WC COOPER, LIGHTOLIER

OLF-2 SAME AS OLF-1A BUT WITH 2000 LUMENS. 120 V 18 W LED 2000 5000 K > 80 INTEGRAL LITHONIA WDGE2LED P2 50K 80CRI VW MVOLT BBW PIR *** E20WC COOPER, LIGHTOLIER

OLF-3 LED AREA LIGHT WITH DIE-CAST ALUMINUM HOUSING, IP65 CONSTRUCTION, WET LOCATION LISTING, TYPE
5-WIDE DISTRIBUTION, INTEGRAL LED DRIVER, AND 42000 LUMEN 5000K LED ENGINE.  INSTALL ON 30'
STRAIGHT SQUARE STEEL POLE.  FINISH OF FIXTURE AND POLE WILL BE SELECTED BY ARCHITECT DURING
SHOP DRAWING PHASE.

208 V 343 W LED 42000 5000 K > 80 INTEGRAL LITHONIA DSX2LED P6 50K T5W 208 SPA DF *** / SSS 30 5G DM19AS VD FBC *** COOPER, LIGHTOLIER

OLF-3A SAME AS OLF-3 BUT WITH TYPE III-MEDIUM DISTRIBUTION. 208 V 343 W LED 42000 5000 K > 80 INTEGRAL LITHONIA DSX2LED P6 50K T3M 208 SPA DF *** / SSS 30 5G DM19AS VD FBC *** COOPER, LIGHTOLIER

OLF-4 SURFACE-MOUNTED, LED CANOPY FIXTURE WITH CAST ALUMINUM HOUSING, FROSTED DIFFUSER, INTEGRAL
DRIVER, AND 3500 LUMEN 5000K LED ENGINE.  ARCHITECT SHALL SELECT FINISH FROM STANDARD FINISHES
DURING SHOP DRAWING PHASE.

120 V 42 W LED 3500 LM 5000 K > 80 LED DRIVER,
0-10V
DIMMING,
DIMS TO 1%

LITHONIA CNY LED P0 40K MVOLT *** COOPER, LIGHTOLIER

X-1 UNIVERSAL MOUNTED STENCIL SINGLE FACE SELF DIAGNOSTIC LED EXIT SIGN WITH THERMOPLASTIC
HOUSING, INTEGRAL BATTERY, SINGLE FACE, WHITE FINISHED HOUSING, AND GREEN STENCILS.

120 V 1 W LED N/A N/A N/A LED DRIVER LITHONIA LHQM LED G SD DUALITE, EMERGILITE

CODED NOTES:

1 CONTROL CIRCUIT WITH AN ASTRONOMICAL TIMECLOCK LOCATED
ADJACENT TO PANEL "A."  USE #10 WIRE FOR ENTIRE CIRCUIT.

2 TO SWITCH LOCATED AT BOTTOM OF STAIRS.

3 SWITCH FOR LIGHT FIXTURES ABOVE THE MEZZANINE.

4 PROVIDE TWO LEVEL LIGHTING IN THIS ROOM USING STEP-DIMMING
BALLAST IN LIGHT FIXTURES.

5 ALL BOXES AND CONDUIT ON BOTH SIDES OF THREE-HOUR RATED FIRE
WALL SHALL BE SURFACE MOUNTED.

REVISION SCHEDULE

NO. DESCRIPTION DATE
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IT IS NOT INTENDED THAT THE PLANS SHOW ALL OFFSETS IN PIPES, CONDUITS, AND DUCTS REQUIRED FOR INSTALLATION OF THE WORK. DETAILS AND SECTIONS ARE INCLUDED FOR SOME AREAS TO SHOW INTENDED RELATIONSHIP OF THE WORK OF VARIOUS 
TRADES. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND SUB-CONTRACTORS TO COORDINATE INSTALLATION OF THE WORK AND TO PROVIDE THE NECESSARY OFFSETS, TRANSFORMATIONS, AND FITTINGS REQUIRED. NO ADDITIONAL COMPENSATION 
WILL BE ALLOWED FOR CORRECTION CONFLICTS BETWEEN THE WORK OF VARIOUS TRADES. DETAILS AND SECTIONS ARE SHOWN FOR THE CONTRACTORS CONVENIENCEAND SHALL NOT BE CONSIDERED COMPLETE IN EVERY DETAIL. 
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SCALE:  1/8" = 1'-0"

POWER PLAN

ROOM SCHEDULE

ROOM NUMBER ROOM NAME

15 STORAGE

100 LOBBY

100-1 LOBBY-1

100-2 LOBBY-2

101 OFFICE

102 OFFICE

104 TOILET

105 TOILET

106 STORAGE

107 TOOLS

108 GARAGE

108 GARAGE

108 GARAGE

108.1 TIRE

109 STORAGE

110 STORAGE

111 MDF

112 Space

113 Space

SCALE:  1/8" = 1'-0"

LOW-VOLTAGE PLAN

SCALE:  1/8" = 1'-0"

MEZZANINE POWER PLAN

CODED NOTES:

1 PROVIDE POWER CONNECTIONS, AS REQUIRED, TO DRINKING
FOUNTAINS AND BOTTLE FILLER.  CONCEAL RECEPTACLE BEHIND
DRINKING FOUNTAIN/BOTTLE FILLER SKIRTS.  COORDINATE WITH
APPROVED SHOP DRAWINGS.

2 ALL RECEPTACLES IN THIS ROOM SHALL BE INSTALLED AT 24" AFF OR
HIGHER ELEVATION.

3 100A/3P/250V DISCONNECT, FUSED AT 100 AMPS.  INSTALL WELDING
RECEPTACLE BELOW DISCONNECT AND CONNECT TO CIRCUIT.
COORDINATE RECEPTACLE TYPE AND FUSE SIZE WITH OWNER'S
WELDER.

4 4 #1 AND 1 #6 GROUND IN 1-1/2" CONDUIT.

5 MOUNT PANELS ON A UNISTRUT FRAME.  UNISTRUT FRAME MAY BE
MECHANICALLY FASTENED AT FLOOR SLAB AND TO STRUCTURAL
MEMBERS AT WALL.  FIELD COORDINATE.

6 PROVIDE CONNECTION TO OVERHEAD DOOR OPERATOR, AS REQUIRED.
INSTALL SWITCH PROVIDED WITH DOOR OPERATOR AND PROVIDE
SWITCHING CONNECTIONS.  COORDINATE MOTOR LOCATIONS WITH
DOOR OPERATOR SHOP DRAWINGS.

7 CONNECT FAN TO UNSWITCHED 120V CIRCUIT FOR LIGHTS IN THE SAME
ROOM.  CONTROL FAN WITH A SWITCH ADJACENT TO THE LIGHT SWITCH.

8 PROVIDE AND INSTALL RECEPTACLES FOR CORD REELS.  SINGLE
RECEPTACLE ON CIRCUIT A-45 IS FOR THE LIGHT CORD REEL.  DUPLEX
RECEPTACLE IS FOR RECEPTACLE CORD REEL.  CORD REELS ARE
OWNER FURNISHED, CONTRACTOR INSTALLED.

9 PROVIDE CONNECTION TO WASTE OIL UNIT HEATER.

10 PROVIDE CONNECTION TO WASTE OIL PUMPING UNIT.

11 INSTALL AND PROVIDE CONNECTIONS TO WALL CONTROLLERS FOR
CIRCULATOR FANS.  CONTROLLERS WILL BE PROVIDED WITH FANS.  SEE
HVAC DRAWINGS.

12 RUN ONE 2" CONDUIT FROM DATA RACK/BACKBOARD UP TO MICROWAVE
ANTENNA ON ROOF.  COORDINATE EXACT LOCATION ON ROOF WITH
OWNER PRIOR TO ROUGH-IN.  CONDUIT IS TO RUN TO A WEATHERHEAD
APPROXIMATELY 18" ABOVE ROOF.

13 INSTALL DATA PORT 6" ABOVE LAY-IN CEILING FOR FUTURE WIFI DEVICE.

15 INSTALL DATA PORT IN WEATHERPROOF BOX AT 11'AFF FOR FUTURE
SECURITY CAMERA.  PROVIDE 24" SPARE SLACK FOR CONNECTION TO
CAMERA.

16 PROVIDE CONNECTION TO SEWAGE LIFT STATION CONTROL PANEL.
PROVIDE CONNECTIONS FROM CONTROL PANEL TO TWO MOTORS.
PROVIDE DISCONNECTS, AS REQUIRED.  PROVIDE 120V CONNECTION TO
CONTROL PANEL, AS REQUIRED.  COORDINATE WITH LIFT STATION SHOP
DRAWINGS.

17 PROVIDE TELECOMMUNICATION CONNECTION TO SEWAGE LIFT STATION
CONTROL PANEL, AS REQUIRED.

18 INSTALL FLUSH, SINGLE-GANG BOX AT 42" AFF AND RUN ONE 1" CONDUIT
FROM THE BOX TO THE MDF FOR OWNER-INSTALLED, DOOR ACCESS
CONTROL SYSTEM.

19 RUN ONE 1" CONDUIT FROM DOOR FRAME TO A STUB OUT ABOVE LAY-IN
CEILING FOR FUTURE DOOR ACCESS CONTROL WIRING.

20 TERMINATE CIRCUIT IN JUNCTION BOX ABOVE LAY-IN CEILING FOR
FUTURE CONNECTION TO DOOR ACCESS SYSTEM POWER SUPPLY.

21 TERMINATE CIRCUIT IN JUNCTION BOX ON WALL APPROXIMATELY 24"
ABOVE DOOR FOR FUTURE CONNECTION TO DOOR ACCESS SYSTEM
POWER SUPPLY.

22 PROVIDE CONNECTION TO PARTS WASHER.  COORDINATE EXACT
LOCATION WITH ARCHITECTURAL DRAWINGS.

23 PROVIDE CONNECTION TO VEHICLE EXHAUST FAN.  COORDINATE EXACT
LOCATION WITH ARCHITECT AND OWNER-FURNISHED EQUIPMENT.

24 PROVIDE CONNECTION TO AIR COMPRESSOR.

25 RUN ONE 1" CONDUIT FROM DOOR FRAME TO STUB OUT ADJACENT TO
POWER SUPPLY CONNECTION FOR FUTURE DOOR ACCESS CONTROL
WIRING.

26 CT CABINET AND METER.  SEE ELECTRICAL DISTRIBUTION SYSTEM
RISER DIAGRAM.

27 PROVIDE CONNECTION TO SEWAGE LIFT PUMPS.  SEE PLUMBING AND
SITE UTILITY PLANS FOR LOCATION.

28 ALL BOXES AND CONDUIT ON BOTH SIDES OF THREE-HOUR RATED FIRE
WALL SHALL BE SURFACE MOUNTED.

REVISION SCHEDULE

NO. DESCRIPTION DATE



NOTE:

IT IS NOT INTENDED THAT THE PLANS SHOW ALL OFFSETS IN PIPES, CONDUITS, AND DUCTS REQUIRED FOR INSTALLATION OF THE WORK. DETAILS AND SECTIONS ARE INCLUDED FOR SOME AREAS TO SHOW INTENDED RELATIONSHIP OF THE WORK OF VARIOUS 
TRADES. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND SUB-CONTRACTORS TO COORDINATE INSTALLATION OF THE WORK AND TO PROVIDE THE NECESSARY OFFSETS, TRANSFORMATIONS, AND FITTINGS REQUIRED. NO ADDITIONAL COMPENSATION 
WILL BE ALLOWED FOR CORRECTION CONFLICTS BETWEEN THE WORK OF VARIOUS TRADES. DETAILS AND SECTIONS ARE SHOWN FOR THE CONTRACTORS CONVENIENCEAND SHALL NOT BE CONSIDERED COMPLETE IN EVERY DETAIL. 
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DESIGNATES THAT THE NEUTRAL CONDUCTOR IS NOT REQUIRED.

20

30

40

50

60

70

80

90

4#6 & 1#10 GND. IN 1" CONDUIT.

4#2 & 1#8 GND. IN 1-1/4" CONDUIT.

4#1 & 1#6 GND. IN 1-1/2" CONDUIT.

4#1 & 1#6 GND. IN 1-1/2" CONDUIT.

4#2/0 & 1#6 GND. IN 2" CONDUIT.

4#3/0 & 1#6 GND. IN 2" CONDUIT.

4#4/0 & 1#4 GND. IN 2-1/2" CONDUIT.

4-250MCM & 1#4 GND. IN 3" CONDUIT.

4-350MCM & 1#3 GND. IN 3" CONDUIT.

4-500MCM & 1#2 GND. IN 3-1/2" CONDUIT.

100

125

150

175

200

225

250

300

350

400

500

600

700

800

4#3 & 1#8 GND. IN 1-1/4" CONDUIT.

4#12 & 1#12 GND. IN 3/4" CONDUIT.

4#10 & 1#10 GND. IN 3/4" CONDUIT.

4#8 & 1#10 GND. IN 1" CONDUIT.

4#4 & 1#8 GND. IN 1-1/4" CONDUIT.

4#1/0 & 1#6 GND. IN 2" CONDUIT.

4#4 & 1#8 GND. IN 1-1/4" CONDUIT.

4-250MCM & 1#2 GND. IN EACH OF TWO (2) 2-1/2" CONDUITS.

4-350MCM & 1#1 GND. IN EACH OF TWO (2) 3" CONDUITS.

4-500MCM & 1#1/0 GND. IN EACH OF TWO (2) 3 1/2" CONDUITS.

20

4-500MCM & 1#4/0 GND. IN EACH OF FIVE (5) 3-1/2" CONDUITS.

4-500MCM & 1-250MCM GND. IN EACH OF SIX (6) 3-1/2" CONDUITS.

900

1000

4000

1200

1600

2000

2500

4-350MCM & 1#2/0 GND. IN EACH OF THREE (3) 3" CONDUITS.

4-400MCM & 1#3/0 GND. IN EACH OF THREE (3) 3-1/2" CONDUITS.

4-350MCM & 1#3/0 GND. IN EACH OF FOUR (4) 3" CONDUITS.

4-500MCM & 1-350MCM GND. IN EACH OF SEVEN (7) 3-1/2" CONDUITS.

1800 4-500MCM & 1-250MCM GND. IN EACH OF FIVE (5) 3-1/2" CONDUITS.

1400 4-500MCM & 1#4/0 GND. IN EACH OF FOUR (4) 3-1/2" CONDUITS.

4-500MCM & 1#1/0 GND. IN EACH OF TWO (2) 3-1/2" CONDUITS.

4-500MCM & 1-500MCM GND. IN EACH OF ELEVEN (11) 3-1/2" CONDUITS.

45 4#6 & 1#10 GND. IN 1" CONDUIT.

4#1 & 1#6 GND. IN 1-1/2" CONDUIT.110

4-500MCM & 1#3 GND. IN 3-1/2" CONDUIT.

FEEDER AND BRANCH CIRCUIT SCHEDULE

NO. CONDUCTORS THWN/THHN COPPER

ADJUST QUANTITY OF WIRES FOR BRANCH CIRCUITS IN ACCORDANCE WITH 
CIRCUIT BREAKER SIZE SHOWN IN PANEL SCHEDULES.

INCREASE WIRE SIZE TO THE NEXT WIRE SIZE FOR BRANCH CIRCUITS OVER 150 
FEET.

INCREASE WIRE SIZE TO NEXT WIRE SIZE FOR  EVERY ADDITIONAL 150 FEET.

Notes:

617 A

222330 VA

20

19

18

17

16

15

14 SPACE 3 -- --

13 SPARE 3 100 A 0 VA

12 SPARE 3 100 A 0 VA

11 EWH-1 2 125 A 18000 VA

10 SEWAGE LIFT STATION 3 35 A 7920 VA

9 AIR COMPRESSOR - MECH 10 3 50 A 9108 VA

8 WELDER - GARAGE 12 3 100 A 24000 VA

7 WELDER - GARAGE 12 3 100 A 24000 VA

6 BUS LIFT - GARAGE 12 3 60 A 11600 VA

5 WELDER - GARAGE 12 3 100 A 24000 VA

4 WELDER - GARAGE 12 3 100 A 24000 VA

3 PANEL C 3 150 A 12250 VA

2 PANEL B 3 200 A 41644 VA

1 PANEL A 3 150 A 25832 VA

CKT Circuit Description # of Poles Trip Rating Load Remarks

Notes:  SERVICE ENTRANCE RATED.

Enclosure: Type 1

Mounting: SURFACE Wires: 4 MCB/MLO Rating: 1000

Supply From: Phases: 3 Mains Type: MCB

Location: TIRE 108.1 Volts: 120/208 Wye A.I.C. Rating: 42,000

Switchboard: DB

Total Amps: 78 A 73 A 66 A

Total Load: 9232 VA 8663 VA 7945 VA

53 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 54

51 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 52

49 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 50

47 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 48

45 RECS - GARAGE 108 - LIGHT CORD REELS 15 A 1 108 VA 1372 VA 46

43 SPARE 20 A 1 0 VA 1372 VA
2 20 A LIGHTING - PARKING LOTS AND DRIVES

44

41 RECS - PULL DOWN REC/LIGHT GARAGE 12       GFI 15 A 1 180 VA 180 VA 1 15 A RECS - PULL DOWN REC/LIGHT GARAGE 12       GFI 42

39 RECS - EXTERIOR AND MECH 10 20 A 1 540 VA 180 VA 1 15 A RECS - PULL DOWN REC/LIGHT GARAGE 12       GFI 40

37 AIR COMPRESSOR - MECH 10 20 A 1 500 VA 180 VA 1 15 A RECS - PULL DOWN REC/LIGHT GARAGE 12       GFI 38

35 SPARE 20 A 1 0 VA 540 VA 1 20 A RECS - MEZZANINE 36

33 RECS - WORK BENCH 20 A 1 180 VA 720 VA 1 20 A RECS - STORAGE 6 34

31 RECS - WORK BENCH 20 A 1 360 VA 1100 VA 32

29 RECS - GARAGE 12 20 A 1 360 VA 1100 VA
2 20 A RECS - TIRE CHANGER

30

27 RECS - EXTERIOR AND GARAGE 12 20 A 1 540 VA 1200 VA 1 20 A RECS - WHEEL BALANCER GARAGE 12 28

25 RECS - EXTERIOR AND GARAGE 12 20 A 1 720 VA 180 VA 1 20 A RECS - WORK BENCH 26

23 RECS - EXTERIOR AND GARAGE 12 20 A 1 540 VA 360 VA 1 20 A RECS - WORK BENCH 24

21 RECS - WORK BENCH 20 A 1 360 VA 800 VA 1 20 A RECS - PARTS WASHER GARAGE 12 22

19 RECS - EXTERIOR AND GARAGE 12 20 A 1 540 VA 540 VA 1 20 A RECS - EXTERIOR AND GARAGE 12 20

17 RECS - GARAGE 12 20 A 1 360 VA 180 VA 1 20 A RECS - WORK BENCH 18

15 RECS - PULL DOWN RECEPTACLE GARAGE 108 15 A 1 180 VA 360 VA 1 20 A RECS - WORK BENCH 16

13 RECS - TOOLS 5 20 A 1 540 VA 360 VA 1 20 A RECS - MDF 14

11 RECS - STORAGE 8 20 A 1 820 VA 900 VA 1 20 A RECS - LOBBY 3 12

9 RECS - DRINKING FOUNTAIN                                 GFI 20 A 1 700 VA 360 VA 1 20 A RECS - MDF 10

7 RECS - OFFICES 1 AND 14 20 A 1 900 VA 360 VA 1 20 A RECS - MDF 8

5 LIGHTS - GARAGE 20 A 1 1774 VA 720 VA 1 20 A RECS - OFFICE 14 6

3 RECS - OFFICE 1 20 A 1 720 VA 360 VA 1 20 A LIGHTS - EXTERIOR 4

1 LIGHTING - OFFICES 20 A 1 548 VA 1100 VA 1 20 A LIGHTS - GARAGE 2

CKT Circuit Description Trip Poles A B C Poles Trip Circuit Description CKT

Notes:  THIS PANELBOARD CONTAINS GFI RATED BREAKERS.

Enclosure: Type 1

Mounting: SURFACE Wires: 4 MCB/MLO Rating: 150

Supply From: DB Phases: 3 Mains Type: MLO

Location: TIRE 108.1 Volts: 120/208 Wye A.I.C. Rating: 22,000

Branch Panel: A

Total Amps: 121 A 116 A 112 A

Total Load: 14406 VA 13831 VA 13406 VA

53 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 54

51 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 52

49 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 50

47 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 48

45 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 46

43 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 44

41 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 42

39 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 40

37 850 VA 0 VA 1 20 A SPARE 38

35
GAS FUEL PUMP - 3/4 HP 15 A 2

850 VA 800 VA 1 20 A VEHICLE EXHAUST FAN 36

33 PORTABLE STEAMER 20 A 1 1500 VA 800 VA 1 20 A VEHICLE EXHAUST FAN 34

31 EQUIPMENT 20 A 1 1200 VA 800 VA 1 20 A VEHICLE EXHAUST FAN 32

29 RECS - BUS BLOCK HEATERS                           GFI 20 A 1 1200 VA 3036 VA 30

27 1200 VA 3036 VA 28

25
DIESEL FUEL PUMP - 1.5 HP 20 A 2

1200 VA 3036 VA

3 50 A EF-2

26

23 RECS - BUS BLOCK HEATERS                            GFI 20 A 1 1200 VA 1200 VA 1 20 A RECS - BUS BLOCK HEATERS                            GFI 24

21 RECS - BUS BLOCK HEATERS                            GFI 20 A 1 1200 VA 1200 VA 1 20 A RECS - BUS BLOCK HEATERS                            GFI 22

19 RECS - BUS BLOCK HEATERS                            GFI 20 A 1 1200 VA 1200 VA 1 20 A RECS - BUS BLOCK HEATERS                            GFI 20

17 SPARE 20 A 1 0 VA 1200 VA 1 20 A RECS - BUS BLOCK HEATERS                            GFI 18

15 HVLS-1 20 A 1 175 VA 1200 VA 1 20 A RECS - BUS BLOCK HEATERS                            GFI 16

13 POWER - WASTE OIL PUMP 20 A 1 500 VA 500 VA 1 20 A POWER - WASTE OIL FURNACE 14

11 960 VA 1200 VA 1 20 A RECS - BUS BLOCK HEATERS                            GFI 12

9
POWER - GARAGE DOOR OPERATOR 20 A 2

960 VA 200 VA 1 15 A POWER - GFUHs 10

7 960 VA 600 VA 1 15 A POWER - GFUHs 8

5
POWER - GARAGE DOOR OPERATOR 20 A 2

960 VA 800 VA 1 15 A POWER - GF-1 6

3 960 VA 1400 VA 4

1
POWER - GARAGE DOOR OPERATOR 20 A 2

960 VA 1400 VA
2 25 A POWER - CU-1

2

CKT Circuit Description Trip Poles A B C Poles Trip Circuit Description CKT

Notes:  THIS PANELBOARD CONTAINS GFI RATED BREAKERS.

Enclosure: Type 1

Mounting: SURFACE Wires: 4 MCB/MLO Rating: 200

Supply From: DB Phases: 3 Mains Type: MLO

Location: TIRE 108.1 Volts: 120/208 Wye A.I.C. Rating: 22,000

Branch Panel: B

EXTERIORINTERIOR

PANEL "DB"
120/208V/3PH/4W

PANEL "A"
120/208V/3PH/4W

PANEL "B"
120/208V/3PH/4W

GROUND PER NEC

150200

ELECTRICAL DISTRIBUTION SYSTEM RISER DIAGRAM
NO SCALE

PANEL "C"
120/208V/3PH/4W

150

Total Amps: 35 A 40 A 28 A

Total Load: 4120 VA 4740 VA 3390 VA

41 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 42

39 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 40

37 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 38

35 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 36

33 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 34

31 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 32

29 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 30

27 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 28

25 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 26

23 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 24

21 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 22

19 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 20

17 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 18

15 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 16

13 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 14

11 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 12

9 SPARE 20 A 1 0 VA 0 VA 1 20 A SPARE 10

7 SUMP PUMP IN WATER PIT 20 A 1 870 VA 0 VA 1 20 A SPARE 8

5 3090 VA 300 VA 1 20 A SEWAGE LIFT STATION CONTROL PANEL 6

3
PARTS WASHER 45 A 2

3090 VA 1650 VA 4

1 FUTURE DOOR HARDWARE POWER SUPPLY 20 A 1 1600 VA 1650 VA
2 20 A EUH-1

2

CKT Circuit Description Trip Poles A B C Poles Trip Circuit Description CKT

Notes:

Enclosure: Type 1

Mounting: SURFACE Wires: 4 MCB/MLO Rating: 150

Supply From: DB Phases: 3 Mains Type: MLO

Location: TIRE 108.1 Volts: 120/208 Wye A.I.C. Rating: 22,000

Branch Panel: C

REVISION SCHEDULE

NO. DESCRIPTION DATEMAST CONDUCTORS AND CONDUITS 
UP UTILITY POLE PER KENTUCKY 
UTILITIES CO. REQUIREMENTS.  
PROVIDE WEATHERHEADS, AS 
REQUIRED.  LEAVE SPARE LENGTH 
OF CONDUCTORS TO ALLOW KU 
COMPANY TO MAKE CONNECTIONS 
TO CONDUCTORS.  COORDINATE 
WORK WITH KU COMPANY.

METER BASE INSTALLED AT UTILITY POLE BY 
ELECTRICAL CONTRACTOR PER KENTUCKY 
UTILIITIES CO. REQUIREMENTS.  

MINIMUM 1-1/4" CONDUIT 

USE LONG RADIUS SCH. 80 
ELBOWS.  MINIMUM BURY 42".  
SEE SITE UTILITIES PLAN.

PROVIDE DRIVEN GROUND ROD 
PER KENTUCKY UTILITIES CO. 
REQUIREMENTS

CT CABINET

PROVIDE AND INSTALL CT 
CABINET ON EXTERIOR WALL 
OF BUILDING AS REQUIRED BY 
KU COMPANY.

1000

1000



NOTE:

IT IS NOT INTENDED THAT THE PLANS SHOW ALL OFFSETS IN PIPES, CONDUITS, AND DUCTS REQUIRED FOR INSTALLATION OF THE WORK. DETAILS AND SECTIONS ARE INCLUDED FOR SOME AREAS TO SHOW INTENDED RELATIONSHIP OF THE WORK OF VARIOUS 
TRADES. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND SUB-CONTRACTORS TO COORDINATE INSTALLATION OF THE WORK AND TO PROVIDE THE NECESSARY OFFSETS, TRANSFORMATIONS, AND FITTINGS REQUIRED. NO ADDITIONAL COMPENSATION 
WILL BE ALLOWED FOR CORRECTION CONFLICTS BETWEEN THE WORK OF VARIOUS TRADES. DETAILS AND SECTIONS ARE SHOWN FOR THE CONTRACTORS CONVENIENCEAND SHALL NOT BE CONSIDERED COMPLETE IN EVERY DETAIL. 
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CONCRETE PAD DETAIL
SCALE: NONE 

SMOOTH ALL
ROUGH SURFACES ON
EXPOSED PARTS OF PAD

REINFORCED
CONCRETE

1/2" ROUND
BARS 9" O.C. BOTH
WAYS

LOCATE EQUIP.
ANCHOR BOLT WITH
MFR.'S TEMPLATES

CHAMFER TOP
AND EDGE
CORNERS

CENTER REINFORCING 
BARS IN PAD

VARIES

SECTION "AA"

A A

FINISHED
GRADE

6"

PAD TO EXTEND
4" PAST EDGE OF 
EQUIPMENT 

PLAN

CONTROLLED DUPLEX 
RECEPTACLE MARKING DETAIL

CONTROLLED

CONTROLLED

SCALE: NONE

NOTE:

ALL NONLOCKING - TYPE RECEPTACLES THAT ARE 
CONTROLLED BY AN AUTOMATIC CONTROL DEVICE, 
OR THAT INCORPORATE CONTROL FEATURES THAT
REMOVE POWER FROM THE OUTLET FOR THE 
PURPOSE OF ENERGY MANAGEMENT OR BUILDING 
AUTOMATION, SHALL BE MARKED WITH THE SYMBOL 
SHOWN AND LOCATED ON THE CONTROLLED 
RECEPTACLE OUTLET WHERE VISIBLE AFTER 
INSTALLATION. 

CONTROLLED RECEPTACLE 
MARKING SYMBOL

INSULATOR 

7/16"

3/4"

1"

GROUND BAR 1/4" x 4" x 20" COPPER
SCALE: NONE

LUMINAIRE CONNECTION DETAIL

CONDUIT TO OTHER 
FIXTURES, BRANCH CIRCUIT 
PANEL OR AS REQUIRED 
(SUPPORT FROM 
STRUCTURE)

FLEXIBLE CONDUIT TO 
OTHER FIXTURES AS 
REQUIRED

FLEXIBLE CONDUIT 
CONNECTOR (TYPICAL)

MIN. 2 1/8" X 4" SQ. JUNCTION 
BOX.  LARGER SIZES SHALL BE 
AS REQUIRED BY N.E.C. TO MEET 
FILL REQUIREMENTS.

3 #12, 6'-0" MAX. FLEXIBLE GRD 
WIRE GRND. CONDUCTOR

CEILING & SUSPENSION SYSTEM,
REFER TO ARCHITECTURAL 
DRAWINGS FOR CEILING TYPES

SCALE: NONE

J-BOX ON FIXTURE
SUPPORT FIXTURE 
FROM STURCTURE 
ABOVE WITH 12 GUAGE 
WIRE - ONE EACH 
CORNER.

TYPES VARIES - SEE 
LUMNIAIRE SCHEDULE

TYPICAL MOTOR CONNECTION DETAIL

TO MOTOR STARTER

CONDUIT SUPPORT AT CEILING

RIGID CONDUIT

TYPE "TA" CONDUIT

FLEX. CONDUIT (SEALTITE)
LENGTH 1'-6" MAX.

MOTOR OUTLET BOX

MOTOR

ALL THREADED NIPPLE
TO SINGLE GANG CAST
BOX

RIGID CONDUIT

GALVANIZED
FLOOR FLANGE

SCALE: NONE

3
'-
0
"

3/4" CONDUIT FOR 
POWER OR 1" CONDUIT 
FOR DATA

OUTLET DETAIL FOR 
DRYWALL APPLICATION

4"X4"X2.5" DOUBLE
GANG JUNCTION BOX

SCALE: NONE

OUTLET DETAIL WITH PLASTER 
RING FOR DRYWALL APPLICATION

4"x4"x2.5" DOUBLE
GANG JUNCTION BOX

3/4" CONDUIT FOR POWER 
OR 1" CONDUIT FOR DATA

SCALE: NONE

SCALE: NONE

TYPE VARIES - SEE 
LUMINAIRE SCHEDULE

FLEXIBLE CONDUIT 
CONNECTOR 
(TYPICAL)

FLEXIBLE CONDUIT TO 
OTHER FIXTURES AS 
REQUIRED

CONDUIT TO OTHER 
FIXTURES, BRANCH CIRCUIT 
PANEL OR AS REQUIRED 
(SUPPORT FROM 
STRUCTURE)

3 #12, 6'-0" MAX. FLEXIBLE 
GRD WIRE GRND. 
CONDUCTOR

MIN. 2 1/8" X 4" SQ. JUNCTION 
BOX.    LARGER SIZES SHALL 
BE AS REQUIRED BY N.E.C. 
TO MEET FILL 
REQUIREMENTS.

RECESSED LUMINAIRE CONNECTION

HOUSING

CHANNEL TO SUPPORT 
FIXTURE FROM CEILING 
SUPPORT MEMBERS -
TYPICAL FOR EACH SIDE 
OF FIXTURE.

SUPPORT FIXTURE 
FROM STURCTURE 
ABOVE WITH 12 
GUAGE WIRE - ONE 
EACH CORNER.

PROVIDE BLANK INSERTS FOR UNUSED
PORTS

LABEL ALL JACKS WITH WRAP AROUND LABEL THAT
DETAIL THE RACK, PANEL, PORT (EXAMPLE
2-A-47) RACK 2, PANEL A, PORT 47. ALSO USE
WIRE WRAP AROUND LABELS ON CABLES.

LABEL TO INDICATE 
COMMUNICATIONS
ROOM#, RACK NUMBER 
(EXAMPLE124)

124-1

WORK AREA OUTLET LABELING DIAGRAM
SCALE: NONE

REVISION SCHEDULE

NO. DESCRIPTION DATE
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	00 10 00 - INVITATION FOR BIDS
	00 20 00 - A701-1997 Instructions to Bidders sample
	00 20 20 - SUPPLEMENTARY INSTRUCTIONS TO BIDDERS
	PART 1 -  GENERAL
	1.1 SCOPE
	A. The following instructions modify, change, delete from or add to AIA Document A701™-1997, Instructions to Bidders - KDE Version.  Where any article of the Instructions to Bidders is modified or any paragraph, subparagraph or clause thereof is modified or deleted by these Supplementary Instructions to Bidders, the unaltered provisions of that Article, paragraph, subparagraph or clause shall remain in effect.

	1.2 SUPPLEMENTS TO INSTRUCTIONS TO BIDDERS
	A. Article 3.  Add the following:
	3.3.2.1 Do not submit requests for product approval by facsimile.  Oral requests and facsimile transmittals shall not receive consideration.
	3.2.4 Refer all questions, clarifications and requests for substitutions to the following, care of the Architects office:
	Project Manager: Mike Etapa
	B. Article 4.  Add the following to paragraph 4.4.1:  No bid may be withdrawn for a period of sixty (60) calendar days after the date set for the opening of bids.
	C. Article 6.  Add the following:
	6.6.4 See Section 004500 of the Specifications for additional information.
	D. Article 9.  Delete paragraphs 9.1.1 and 9.1.2.  Prevailing wages will not be required.
	E. Article 10.  Add the following:
	10.1.1 It is the Owners’ intent to purchase significant quantities of materials through direct Purchase Orders.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	00 40 00 - KDE Form of Proposal 2013
	00 45 00 - Direct Material Purchases by Owner
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:

	1.2 BIDDING
	A. Bidders shall determine, at their own option, prior to bidding, quantities of materials for the Owner to purchase from Suppliers/Manufacturers via a Purchase Order.
	B. Within four working days of the Bid Opening, the apparent low Bidder shall complete and submit to the Architect the Direct Material Purchases List portion of the Form of Proposal.
	C. The Construction Contract amount will be the sum of the Base Bid plus accepted Alternate(s), less the sum of all Purchase Orders.
	D. Materials Suppliers/Vendors will be required to comply with the Terms and Conditions of the Kentucky Department of Education FACPAC Purchase Order Form. A copy of the Terms and Conditions are included on the Purchase Order Sample following this Section.

	1.3 PREPARATION OF PURCHASE ORDERS
	A. In addition to the Direct Materials Purchase List, the low Bidder shall provide, to the Architect, information relevant to each Material Supplier required for the preparation of Purchase Order forms.  Information required shall be provided on the form at the end of this Section.
	B. The Architect will prepare the Purchase Orders and deliver them to the Bidder for distribution to Suppliers.  Suppliers shall return signed Purchase Orders to the Bidder.
	C. The Bidder shall deliver the Purchase Orders to the Architect who in turn will have the Purchase Orders executed by the Owner.  The executed Purchase Orders will then be delivered to the Bidder for distribution.  The Owner will provide Kentucky Sales Tax Exemption Certificates for each Material Supplier.

	1.4 PURCHASE ORDER CLOSE-OUT
	A. If the quantities of materials supplied via Purchase Orders are insufficient to complete the Work, the Contractor shall, at no expense to the Owner, provide such materials necessary to complete the Work.
	B. If, at the completion of the Work, the Contractor has not submitted invoices totaling the value of any individual Purchase Order, that Purchase Order shall be considered complete and closed.  NO ADJUSTMENT WILL BE MADE TO THE CONTRACTORS’ CONTRACT.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 PURCHASE ORDER INFORMATION FORM
	A. Contractor shall provide the completed form within four days of the bid opening.



	00 50 00 - A101-2007 Owner Contractor Agreement-Stipulated Sum sample
	00 60 00 - A201-2007 General Conditions of Contract for Construction sample
	00 60 20 - SUPPLEMENTARY CONDITIONS- Contractor Builders Risk Version
	1.1  SCOPE

	00 80 00 - AFFIDAVIT OF ASSURANCES
	PART 1 -  GENERAL
	1.1 SCOPE
	A. The Contractor shall complete the Affidavit of Assurances, following this Section, and submit the completed document to the Division of Building Codes Enforcement.  Submittal shall be completed within 10 days of receipt of the executed Contract.
	B. The form may be obtained and downloaded at the following website:


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	00 80 01 - AFFIDAVIT OF ASSURANCES
	01 10 00 FL - Summary
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 PROJECT INFORMATION
	A. Project Identification: New Bus Garage - Washington County Schools.
	B. Owner: Washington County Board of Education.

	1.3 DIGITAL PROJECT MANAGEMENT PROCEDURES
	A. Web-Based Project Site: The Contractor shall include the cost of providing a web-based project site for purposes of hosting and managing project communication and documentation.  Upon establishment of the site, all administrative rights shall be turned over to the Architect. The selected site provider shall be eCommunication by Lynn Imaging (www.lynnimaging.com). Architect will determine when to terminate the service for the project.
	B. PDF Document Preparation: Where PDFs are required to be submitted to Architect, prepare as follows:

	1.4 WORK COVERED BY CONTRACT DOCUMENTS
	A. The Work of Project is defined by the Contract Documents and consists of the following:
	B. Type of Contract:

	1.5 WORK BY OWNER
	A. General: Cooperate fully with Owner so work may be carried out smoothly, without interfering with or delaying work under this Contract or work by Owner. Coordinate the Work of this Contract with work performed by Owner.
	B. Preceding Work: Owner will perform the following construction operations at Project site. Those operations are scheduled to be substantially complete before work under this Contract begins.
	C. Concurrent Work: Owner will perform the following construction operations at Project site. Those operations will be conducted simultaneously with Work under this Contract.
	D. Subsequent Work: Owner will perform the following additional work at site after Substantial Completion. Completion of that work will depend on successful completion of preparatory Work under this Contract.

	1.6 OWNER-FURNISHED PRODUCTS
	A. Owner will furnish products indicated. The Work includes receiving, unloading, handling, storing, protecting, and installing Owner-furnished products.
	B. Owner-Furnished Products:

	1.7 ACCESS TO SITE
	A. General: Contractor shall have full use of Project site for construction operations during construction period. Contractor's use of Project site is limited only by Owner's right to perform work or to retain other contractors on portions of Project.
	B. General: Contractor shall have limited use of Project site for construction operations as indicated on Drawings by the Contract limits and as indicated by requirements of this Section.
	C. Use of Site: Limit use of Project site to areas within the Contract limits indicated. Do not disturb portions of Project site beyond areas in which the Work is indicated.
	D. Condition of Existing Grounds: Maintain portions of existing grounds, landscaping, and hardscaping affected by construction operations throughout construction period. Repair damage caused by construction operations.

	1.8 WORK RESTRICTIONS
	A. Work Restrictions, General: Comply with restrictions on construction operations.
	B. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after providing temporary utility services according to requirements indicated:
	C. Restricted Substances: Use of tobacco products and other controlled substances on Project site is not permitted.
	D. Employee Screening: Comply with Owner's requirements for background screening of Contractor personnel working on Project site.

	1.9 SPECIFICATION AND DRAWING CONVENTIONS
	A. Specification Content: The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations. These conventions are as follows:
	B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work of all Sections in the Specifications.
	C. Drawing Coordination: Requirements for materials and products identified on Drawings are described in detail in the Specifications. One or more of the following are used on Drawings to identify materials and products:

	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	01 23 00 FL - Alternates
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for alternates.

	1.2 DEFINITIONS
	A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined in the bidding requirements that may be added to or deducted from the base bid amount if the Owner decides to accept a corresponding change either in the amount of construction to be completed or in the products, materials, equipment, systems, or installation methods described in the Contract Documents.

	1.3 PROCEDURES
	A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	B. Execute accepted alternates under the same conditions as other work of the Contract.
	C. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF ALTERNATES
	A. Alternate No. One shall consist of all work needed to complete the entrance drive in the right-of way from Industry Drive to the property line.
	B. Alternate No. Two shall consist of all work associated with the furnishing and installation of the Pre-Engineered Canopy at the fuel pump island. This alternate includes the concrete foundation, lighting and complete canopy structure and finishes including all materials and labor.
	C. Alternate No. Three shall consist of all work associated with the furnishing and installation of the Dispensers to have a complete fuel management system. All associated control and power wiring, software, and owner training for complete Fuel Management system. Fuel System storage tanks installation including foundations
	D. Alternate No. Four shall consist of furnishing the UL-142 fuel tanks; one 2,000 gallons, and one 10,000 gallons.
	E. Alternate No. 5 shall consist of asphalt pavement in bus parking lot as identified in the drawings.
	F. Alternate No. 6 shall consist of furnishing and setting up the Tire Changer and Tire Balancer.
	G. Alternate No. 7 shall consist of furnishing and installing the Vehicle Exhaust System.
	H. Alternate No. 8 shall consist of furnishing and installing the Used Oil Heater.
	I. Alternate No. 9 shall consist of furnishing and setting up the Parts washer and Mobile Hot Water Pressure Washer.
	J. Alternate No. 10 shall consist of Site Clearing as identified in the drawings.



	01 29 10 - CONTRACTOR'S PURCHASE ORDER PAYMENT AUTHORIZATION
	Worksheets
	Sheet1


	01 29 20 - SUB CONTRACTOR'S PURCHASE ORDER PAYMENT AUTHORIZATION
	Worksheets
	Sheet1


	01 40 00 FL - Quality Requirements
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspection services are required to verify compliance with requirements specified or indicated. These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.

	1.2 DEFINITIONS
	A. Experienced: When used with an entity or individual, "experienced" unless otherwise further described means having successfully completed a minimum of five previous projects similar in nature, size, and extent to this Project; being familiar with special requirements indicated; and having complied with requirements of authorities having jurisdiction.
	B. Field Quality-Control Tests: Tests and inspections that are performed on-site for installation of the Work and for completed Work.
	C. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including installation, erection, application, assembly, and similar operations.
	D. Preconstruction Testing: Tests and inspections performed specifically for Project before products and materials are incorporated into the Work, to verify performance or compliance with specified criteria.
	E. Product Tests: Tests and inspections that are performed by a nationally recognized testing laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish product performance and compliance with specified requirements.
	F. Source Quality-Control Tests: Tests and inspections that are performed at the source; for example, plant, mill, factory, or shop.
	G. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing laboratory shall mean the same as testing agency.
	H. Quality-Assurance Services: Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	I. Quality-Control Services: Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements. Contractor's quality-control services do not include contract administration activities performed by Architect.

	1.3 DELEGATED-DESIGN SERVICES
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and design criteria indicated.

	1.4 CONFLICTING REQUIREMENTS
	A. Conflicting Standards and Other Requirements: If compliance with two or more standards or requirements are specified and the standards or requirements establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement. Refer conflicting requirements that are different, but apparently equal, to Architect for direction before proceeding.
	B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be the minimum provided or performed. The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minimum within reasonable limits. To comply with these requirements, indicated numeric values are minimum or maximum, as appropriate, for the context of requirements. Refer uncertainties to Architect for a decision before proceeding.

	1.5 ACTION SUBMITTALS
	A. Delegated-Design Services Submittal: In addition to Shop Drawings, Product Data, and other required submittals, submit a statement signed and sealed by the responsible design professional, for each product and system specifically assigned to Contractor to be designed or certified by a design professional, indicating that the products and systems are in compliance with performance and design criteria indicated. Include list of codes, loads, and other factors used in performing these services.

	1.6 INFORMATIONAL SUBMITTALS
	A. Contractor's Statement of Responsibility: When required by authorities having jurisdiction, submit copy of written statement of responsibility submitted to authorities having jurisdiction before starting work on the following systems:
	B. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience. Include proof of qualifications in the form of a recent report on the inspection of the testing agency by a recognized authority.
	C. Schedule of Tests and Inspections: Prepare in tabular form and include the following:
	D. Reports: Prepare and submit certified written reports and documents as specified.
	E. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and similar documents established for compliance with standards and regulations bearing on performance of the Work.

	1.7 REPORTS AND DOCUMENTS
	A. Test and Inspection Reports: Prepare and submit certified written reports specified in other Sections. Include the following:
	B. Manufacturer's Technical Representative's Field Reports: Prepare written information documenting manufacturer's technical representative's tests and inspections specified in other Sections. Include the following:
	C. Factory-Authorized Service Representative's Reports: Prepare written information documenting manufacturer's factory-authorized service representative's tests and inspections specified in other Sections. Include the following:

	1.8 QUALITY ASSURANCE
	A. General: Qualifications paragraphs in this article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units. As applicable, procure products from manufacturers able to meet qualification requirements, warranty requirements, and technical or factory-authorized service representative requirements.
	C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful in-service performance.
	E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated. Engineering services are defined as those performed for installations of the system, assembly, or product that are similar in material, design, and extent to those indicated for this Project.
	F. Specialists: Certain Specification Sections require that specific construction activities shall be performed by entities who are recognized experts in those operations. Specialists shall satisfy qualification requirements indicated and shall be engaged for the activities indicated.
	G. Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspection indicated, as documented according to ASTM E 329 and with additional qualifications specified in individual Sections; and, where required by authorities having jurisdiction, that is acceptable to authorities.
	H. Manufacturer's Technical Representative Qualifications: An authorized representative of manufacturer who is trained and approved by manufacturer to observe and inspect installation of manufacturer's products that are similar in material, design, and extent to those indicated for this Project.
	I. Factory-Authorized Service Representative Qualifications: An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent to those indicated for this Project.
	J. Preconstruction Testing: Where testing agency is indicated to perform preconstruction testing for compliance with specified requirements for performance and test methods, comply with the following:

	1.9 QUALITY CONTROL
	A. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are Contractor's responsibility. Perform additional quality-control activities, whether specified or not, to verify and document that the Work complies with requirements.
	B. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with the Contract Documents.
	C. Testing Agency Responsibilities: Cooperate with Architect and Contractor in performance of duties. Provide qualified personnel to perform required tests and inspections.
	D. Manufacturer's Field Services: Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections. Report results in writing.
	E. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical representative to observe and inspect the Work. Manufacturer's technical representative's services include participation in preinstallation conferences, examination of substrates and conditions, verification of materials, observation of Installer activities, inspection of completed portions of the Work, and submittal of written reports.
	F. Associated Contractor Services: Cooperate with agencies and representatives performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested. Notify agency sufficiently in advance of operations to permit assignment of personnel. Provide the following:
	G. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and quality-control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspection.
	H. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-control services required by the Contract Documents. Coordinate and submit concurrently with Contractor's Construction Schedule. Update as the Work progresses.

	1.10 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections: Owner will engage a qualified testing agency to conduct special tests and inspections required by authorities having jurisdiction as the responsibility of Owner and as follows:
	B. Refer to Section 014110 “Structural Special Inspections” for additional information.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 TEST AND INSPECTION LOG
	A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following:
	B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and inspection log for Architect's reference during normal working hours.

	3.2 REPAIR AND PROTECTION
	A. General: On completion of testing, inspection, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.



	01 41 10 - STRUCTURAL SPECIAL INSPECTION
	01 50 00 FL - Temporary Facilities and Controls
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes requirements for temporary utilities, support facilities, and security and protection facilities.
	B. Related Requirements:

	1.2 USE CHARGES
	A. General: Installation and removal of and use charges for temporary facilities shall be included in the Contract Sum unless otherwise indicated. Allow other entities engaged in the Project to use temporary services and facilities without cost, including, but not limited to, Architect, occupants of Project, testing agencies, and authorities having jurisdiction.
	B. Sewer Service: Pay sewer-service use charges for sewer usage by all entities for construction operations.
	C. Water Service: Pay water-service use charges for water used by all entities for construction operations.
	D. Electric Power Service: Pay electric-power-service use charges for electricity used by all entities for construction operations.

	1.3 INFORMATIONAL SUBMITTALS
	A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging areas, construction site entrances, vehicle circulation, and parking areas for construction personnel.
	B. Implementation and Termination Schedule: Within 15 days of date established for commencement of the Work, submit schedule indicating implementation and termination dates of each temporary utility.
	C. Project Identification and Temporary Signs: Show fabrication and installation details, including plans, elevations, details, layouts, typestyles, graphic elements, and message content.
	D. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention program.
	E. Moisture- and Mold-Protection Plan: Describe procedures and controls for protecting materials and construction from water absorption and damage and mold.
	F. Dust- and HVAC-Control Plan: Submit coordination drawing and narrative that indicates the dust- and HVAC-control measures proposed for use, proposed locations, and proposed time frame for their operation. Include the following:

	1.4 QUALITY ASSURANCE
	A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary electric service. Install service to comply with NFPA 70.
	B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each temporary utility before use. Obtain required certifications and permits.
	C. Accessible Temporary Egress: Comply with applicable provisions in the United States Access Board's ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1.

	1.5 PROJECT CONDITIONS
	A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, regardless of previously assigned responsibilities.


	PART 2 -  PRODUCTS
	2.1 TEMPORARY FACILITIES
	A. Field Offices, General: Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.
	B. Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect, and construction personnel office activities and to accommodate Project meetings specified in other Division 01 Sections. Keep office clean and orderly. Furnish and equip offices as follows:
	C. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate materials and equipment for construction operations.

	2.2 EQUIPMENT
	A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures.
	B. HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
	C. Air-Filtration Units: Primary and secondary HEPA-filter-equipped portable units with four-stage filtration. Provide single switch for emergency shutoff. Configure to run continuously.


	PART 3 -  EXECUTION
	3.1 TEMPORARY FACILITIES, GENERAL
	A. Conservation: Coordinate construction and use of temporary facilities with consideration given to conservation of energy, water, and materials. Coordinate use of temporary utilities to minimize waste.

	3.2 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work. Relocate and modify facilities as required by progress of the Work.
	B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.3 TEMPORARY UTILITY INSTALLATION
	A. General: Install temporary service or connect to existing service.
	B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.
	C. Water Service: Install water service and distribution piping in sizes and pressures adequate for construction.
	D. Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of construction personnel. Comply with requirements of authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures and facilities.
	E. Temporary Heating and Cooling: Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity. Select equipment that will not have a harmful effect on completed installations or elements being installed.
	F. Electric Power Service: Provide electric power service and distribution system of sufficient size, capacity, and power characteristics required for construction operations.
	G. Lighting: Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.

	3.4 SUPPORT FACILITIES INSTALLATION
	A. General: Comply with the following:
	B. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas adequate for construction operations. Locate temporary roads and paved areas within construction limits indicated on Drawings.
	C. Temporary Use of Planned Permanent Roads and Paved Areas: Locate temporary roads and paved areas in same location as permanent roads and paved areas. Construct and maintain temporary roads and paved areas adequate for construction operations. Extend temporary roads and paved areas, within construction limits indicated, as necessary for construction operations.
	D. Traffic Controls: Comply with requirements of authorities having jurisdiction.
	E. Parking: Provide temporary parking areas for construction personnel.
	F. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. Maintain Project site, excavations, and construction free of water.
	G. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted.
	H. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle waste from construction operations. Comply with requirements of authorities having jurisdiction. Comply with progress cleaning requirements in Section 017300 "Execution."
	I. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.
	J. Existing Elevator Use: Use of Owner's existing elevators will be permitted, provided elevators are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore elevators to condition existing before initial use, including replacing worn cables, guide shoes, and similar items of limited life.
	K. Temporary Stairs: Until permanent stairs are available, provide temporary stairs where ladders are not adequate.
	L. Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore stairs to condition existing before initial use.
	M. Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will be permitted, provided stairs are protected and finishes restored to new condition at time of Substantial Completion.

	3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and other improvements at Project site and on adjacent properties, except those indicated to be removed or altered. Repair damage to existing facilities.
	B. Environmental Protection: Provide protection, operate temporary facilities, and conduct construction as required to comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution or other undesirable effects.
	C. Temporary Erosion and Sedimentation Control: Comply with authorities having jurisdiction, requirements specified in Section 311000 "Site Clearing."
	D. Temporary Erosion and Sedimentation Control: Provide measures to prevent soil erosion and discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to adjacent properties and walkways, according to erosion and sedimentation control Drawings and authorities having jurisdiction.
	E. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide barriers in and around excavations and subgrade construction to prevent flooding by runoff of stormwater from heavy rains.
	F. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line of trees to protect vegetation from damage from construction operations. Protect tree root systems from damage, flooding, and erosion.
	G. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and similar violations of security. Lock entrances at end of each workday.
	H. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	I. Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated and as required by authorities having jurisdiction.
	J. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities. Provide temporary weathertight enclosure for building exterior.
	K. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types needed to protect against reasonably predictable and controllable fire losses. Comply with NFPA 241; manage fire-prevention program.

	3.6 MOISTURE AND MOLD CONTROL
	A. Exposed Construction Period: Before installation of weather barriers, when materials are subject to wetting and exposure and to airborne mold spores, protect as follows:
	B. Partially Enclosed Construction Period: After installation of weather barriers but before full enclosure and conditioning of building, when installed materials are still subject to infiltration of moisture and ambient mold spores, protect as follows:
	C. Controlled Construction Period: After completing and sealing of the building enclosure but prior to the full operation of permanent HVAC systems, maintain as follows:

	3.7 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance: Maintain facilities in good operating condition until removal.
	C. Temporary Facility Changeover: Do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	D. Termination and Removal: Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion. Complete or, if necessary, restore permanent construction that may have been delayed because of interference with temporary facility. Repair damaged Work, clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.



	01 73 00 FL - Execution
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes general administrative and procedural requirements governing execution of the Work including, but not limited to, the following:
	B. Related Requirements:

	1.2 DEFINITIONS
	A. Cutting: Removal of in-place construction necessary to permit installation or performance of subsequent work.
	B. Patching: Fitting and repair work required to restore construction to original conditions after installation of subsequent work.

	1.3 PREINSTALLATION MEETINGS
	A. Cutting and Patching Conference: Conduct conference at Project site.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For land surveyor.
	B. Certificates: Submit certificate signed by land surveyor certifying that location and elevation of improvements comply with requirements.
	C. Landfill Receipts: Submit copy of receipts issued by a landfill facility, licensed to accept hazardous materials, for hazardous waste disposal.

	1.5 QUALITY ASSURANCE
	A. Land Surveyor Qualifications: A professional land surveyor who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing land-surveying services of the kind indicated.
	B. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of construction elements.
	C. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written recommendations and instructions for installation of products and equipment.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General: Comply with requirements specified in other Sections.
	B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions: The existence and location of underground and other utilities and construction indicated as existing are not guaranteed. Before beginning sitework, investigate and verify the existence and location of underground utilities, mechanical and electrical systems, and other construction affecting the Work.
	B. Examination and Acceptance of Conditions: Before proceeding with each component of the Work, examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation tolerances and other conditions affecting performance. Record observations.
	C. Written Report: Where a written report listing conditions detrimental to performance of the Work is required by other Sections, include the following:
	D. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding with the Work indicates acceptance of surfaces and conditions.

	3.2 PREPARATION
	A. Existing Utility Information: Furnish information to local utility and Owner that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by construction. Coordinate with authorities having jurisdiction.
	B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck measurements before installing each product. Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the Work.
	C. Space Requirements: Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for clarification of the Contract Documents caused by differing field conditions outside the control of Contractor, submit a request for information to Architect.

	3.3 CONSTRUCTION LAYOUT
	A. Verification: Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to the property survey and existing benchmarks. If discrepancies are discovered, notify Architect promptly.
	B. General: Engage a land surveyor to lay out the Work using accepted surveying practices.
	C. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill and topsoil placement, utility slopes, and rim and invert elevations.
	D. Building Lines and Levels: Locate and lay out control lines and levels for structures, building foundations, column grids, and floor levels, including those required for mechanical and electrical work. Transfer survey markings and elevations for use with control lines and levels. Level foundations and piers from two or more locations.

	3.4 FIELD ENGINEERING
	A. Reference Points: Locate existing permanent benchmarks, control points, and similar reference points before beginning the Work. Preserve and protect permanent benchmarks and control points during construction operations.
	B. Benchmarks: Establish and maintain a minimum of two permanent benchmarks on Project site, referenced to data established by survey control points. Comply with authorities having jurisdiction for type and size of benchmark.

	3.5 INSTALLATION
	A. General: Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results. Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Sequence the Work and allow adequate clearances to accommodate movement of construction items on site and placement in permanent locations.
	F. Tools and Equipment: Where possible, select tools or equipment that minimize production of excessive noise levels.
	G. Templates: Obtain and distribute to the parties involved templates for work specified to be factory prepared and field installed. Check Shop Drawings of other portions of the Work to confirm that adequate provisions are made for locating and installing products to comply with indicated requirements.
	H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size and number to securely anchor each component in place, accurately located and aligned with other portions of the Work. Where size and type of attachments are not indicated, verify size and type required for load conditions.
	I. Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated, arrange joints for the best visual effect. Fit exposed connections together to form hairline joints.
	J. Repair or remove and replace damaged, defective, or nonconforming Work.

	3.6 CUTTING AND PATCHING
	A. Cutting and Patching, General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during installation or cutting and patching operations, by methods and with materials so as not to void existing warranties.
	C. Temporary Support: Provide temporary support of work to be cut.
	D. Protection: Protect in-place construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	E. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free passage to adjoining areas is unavoidable, coordinate cutting and patching according to requirements in Section 011000 "Summary."
	F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to prevent interruption to occupied areas.
	G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed procedures with original Installer; comply with original Installer's written recommendations.
	H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other work. Patch with durable seams that are as invisible as practicable. Provide materials and comply with installation requirements specified in other Sections, where applicable.
	I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.

	3.7 OWNER-INSTALLED PRODUCTS
	A. Site Access: Provide access to Project site for Owner's construction personnel.
	B. Coordination: Coordinate construction and operations of the Work with work performed by Owner's construction personnel.

	3.8 PROGRESS CLEANING
	A. General: Clean Project site and work areas daily, including common areas. Enforce requirements strictly. Dispose of materials lawfully.
	B. Site: Maintain Project site free of waste materials and debris.
	C. Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	D. Installed Work: Keep installed work clean. Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended. If specific cleaning materials are not recommended, use cleaning materials that are not hazardous to health or property and that will not damage exposed surfaces.
	E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials down sewers or into waterways. Comply with waste disposal requirements in Section 015000 "Temporary Facilities and Controls."
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place. Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period. Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures: Supervise construction operations to ensure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.9 STARTING AND ADJUSTING
	A. Coordinate startup and adjusting of equipment and operating components with requirements in (Section 019113 "General Commissioning Requirements.")  (relevant Sections.)
	B. Start equipment and operating components to confirm proper operation. Remove malfunctioning units, replace with new units, and retest.
	C. Adjust equipment for proper operation. Adjust operating components for proper operation without binding.
	D. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	E. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 "Quality Requirements."

	3.10 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Protection of Existing Items: Provide protection and ensure that existing items to remain undisturbed by construction are maintained in condition that existed at commencement of the Work.
	C. Comply with manufacturer's written instructions for temperature and relative humidity.



	01 77 00 FL - Closeout Procedures 2016
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	B. Related Requirements:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of cleaning agent.
	B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.
	C. Certified List of Incomplete Items: Final submittal at final completion.

	1.3 CLOSEOUT SUBMITTALS
	A. Certificates of Release: From authorities having jurisdiction.
	B. Certificate of Insurance: For continuing coverage.
	C. Field Report: For pest control inspection.

	1.4 MAINTENANCE MATERIAL SUBMITTALS
	A. Schedule of Maintenance Material Items: For maintenance material submittal items specified in other Sections.

	1.5 SUBSTANTIAL COMPLETION PROCEDURES
	A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and corrected (Contractor's punch list), indicating the value of each item on the list and reasons why the Work is incomplete.
	B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	C. Procedures Prior to Substantial Completion: Complete the following a minimum of 14 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	D. Inspection: Submit a written request for inspection to determine Substantial Completion a minimum of 10 days prior to date the Work will be completed and ready for final inspection and tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements. Architect will prepare the Certificate of Substantial Completion after inspection or will notify Contractor of items, either on Contractor's list or additional items identified by Architect, that must be completed or corrected before certificate will be issued.

	1.6 FINAL COMPLETION PROCEDURES
	A. Submittals Prior to Final Completion: Before requesting final inspection for determining final completion, complete the following:
	B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 10 days prior to date the work will be completed and ready for final inspection and tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements. Architect will prepare a final Certificate for Payment after inspection or will notify Contractor of construction that must be completed or corrected before certificate will be issued.

	1.7 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Organization of List: Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are outside the limits of construction.

	1.8 SUBMITTAL OF PROJECT WARRANTIES
	A. Time of Submittal:
	B. Partial Occupancy: Submit properly executed warranties within 15 days of completion of designated portions of the Work that are completed and occupied or used by Owner during construction period by separate agreement with Contractor.
	C. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	D. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete warranty and bond submittal package into a single electronic PDF file with bookmarks enabling navigation to each item. Provide bookmarked table of contents at beginning of document.
	E. Warranties in Paper Form:
	F. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program. Comply with manufacturer's written instructions.
	C. Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities and Controls." Prepare written report.
	D. Construction Waste Disposal: Comply with waste disposal requirements in Section 015000 "Temporary Facilities and Controls.” Insert an article on continuing inspections or consultations by Contractor if required. Possibly insert a schedule of approximate times for inspections.

	3.2 REPAIR OF THE WORK
	A. Complete repair and restoration operations before requesting inspection for determination of Substantial Completion.
	B. Repair, or remove and replace, defective construction. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment. Where damaged or worn items cannot be repaired or restored, provide replacements. Remove and replace operating components that cannot be repaired. Restore damaged construction and permanent facilities used during construction to specified condition.



	02 30 00 - Geotechnical Exploration (for Reference only)
	03 03 00 - STRUCTURAL EXCAVATION AND BACKFILL
	03 30 00 - CAST-IN-PLACE CONCRETE (+MIX FORM)
	04 20 00 - Unit Masonry
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes unit masonry assemblies consisting of the following:

	1.2 PERFORMANCE REQUIREMENTS
	A. Provide structural unit masonry that develops indicated net-area compressive strengths (f'm) at 28 days.
	B. Determine net-area compressive strength (f'm) of masonry from average net-area compressive strengths of masonry units and mortar types (unit-strength method) according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For the following:
	C. Samples for Initial Selection:  For the following:
	D. Material Certificates:  Include statements of material properties indicating compliance with requirements including compliance with standards and type designations within standards.  Provide for each type and size of the following:
	E. Mix Designs:  For each type of mortar and grout.  Include description of type and proportions of ingredients.
	F. Statement of Compressive Strength of Masonry:  For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of masonry determined according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.
	G. Cold-Weather Procedures:  Detailed description of methods, materials, and equipment to be used to comply with cold-weather requirements.

	1.4 QUALITY ASSURANCE
	A. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, through one source from a single manufacturer for each product required.
	B. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from a single manufacturer for each cementitious component and from one source or producer for each aggregate.
	C. Fire-Resistance Ratings:  Where indicated, provide materials and construction identical to those of assemblies with fire-resistance ratings determined per ASTM E 119 by a testing and inspecting agency, by equivalent concrete masonry thickness, or by other means, as acceptable to authorities having jurisdiction.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location.  If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.  If units become wet, do not install until they are dry.
	B. Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting and emptying into dispensing silo.  Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry location or in a metal dispensing silo with weatherproof cover.
	C. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.6 PROJECT CONDITIONS
	A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work.  Cover partially completed masonry when construction is not in progress.
	B. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such masonry.
	C. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost or by freezing conditions.  Comply with cold-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.
	D. Hot-Weather Requirements:  Comply with hot-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, products one of the products specified.

	2.2 MASONRY UNITS, GENERAL
	A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to exceed tolerances and to contain chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units where such defects, including dimensions that vary from specified dimensions by more than stated tolerances, will be exposed in the completed Work or will impair the quality of completed masonry.
	B. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly  designs indicated.

	2.3 CONCRETE MASONRY UNITS (CMUs)
	A. Shapes:  Provide shapes indicated and as follows:
	B. Concrete Masonry Units:  ASTM C 90.

	2.4 BRICK
	A. General:  Provide shapes indicated and as follows:
	B. Face Brick:  ASTM C 216, Grade SW.

	2.5 MORTAR AND GROUT MATERIALS
	A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather construction.  Provide natural color or white cement as required to produce mortar color indicated.
	B. Hydrated Lime:  ASTM C 207, Type S.
	C. Masonry Cement:  ASTM C 91.
	D. Aggregate for Mortar:  ASTM C 144.
	E. Aggregate for Grout:  ASTM C 404.
	F. Water:  Potable.
	G. Brick mortar color to be selected for standard colors range of Gray, Browns and Reds.

	2.6 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60.
	B. Masonry Joint Horizontal Reinforcement, General:  ASTM A 951.
	C. Masonry Joint Horizontal Reinforcement for Single-Wythe Masonry:  Truss type with single pair of side rods.
	D. Masonry Joint Horizontal Reinforcement for Multiwythe Masonry:

	2.7 TIES AND ANCHORS
	A. Materials:  Provide ties and anchors specified in subsequent paragraphs that are made from materials that comply with eight subparagraphs below, unless otherwise indicated.
	B. Rigid Anchors:  Fabricate from steel bars 1-1/2 inches wide by 1/4 inch thick by 24 inches long, with ends turned up 2 inches, unless otherwise indicated.

	2.8 EMBEDDED FLASHING MATERIALS
	A. Metal Flashing:  Provide metal flashing, where flashing is exposed or partly exposed and where indicated, complying with SMACNA's "Architectural Sheet Metal Manual  and as follows:
	B. Flexible Flashing:  For flashing not exposed to the exterior, use the following, unless otherwise indicated:

	2.9 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neoprene  or urethane.
	B. Preformed Control-Joint Gaskets:  Made from styrene-butadiene-rubber compound, complying with ASTM D 2000, Designation M2AA-805 and designed to fit standard sash block and to maintain lateral stability in masonry wall; size and configuration as indicated.
	C. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt).
	D. Weep/Vent Products:  Use one of the following, unless otherwise indicated:
	E. Cavity Drainage Material:  Free-draining mesh, made from polymer strands that will not degrade within the wall cavity.
	F. Reinforcing Bar Positioners:  Wire units designed to fit into mortar bed joints spanning masonry unit cells with loops for holding reinforcing bars in center of cells.  Units are formed from 0.142-inch steel wire, hot-dip galvanized after fabrication.  Provide units with either two loops or four loops as needed for number of bars indicated.

	2.10 MASONRY CLEANERS
	A. Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces.  Use product expressly approved for intended use by cleaner manufacturer and manufacturer of masonry units being cleaned.

	2.11 MORTAR AND GROUT MIXES
	A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a preblended mix.  Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide the following types of mortar for applications stated unless another type is indicated.
	D. Pigmented Mortar:  Use colored cement product to produce color required
	E. Grout for Unit Masonry:  Comply with ASTM C 476.

	2.12 CAVITY-WALL INSULATION
	A. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type X, closed-cell product extruded with an integral skin.
	B. Adhesive:  Type recommended by insulation board manufacturer for application indicated.

	2.13 SOURCE QUALITY CONTROL
	A. Owner will engage a qualified independent testing agency to perform source quality-control testing indicated below:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Thickness:  Build cavity and composite walls and other masonry construction to full thickness shown.  Build single-wythe walls to actual widths of masonry units, using units of widths indicated.
	B. Build chases and recesses to accommodate items specified in this and other Sections.
	C. Leave openings for equipment to be installed before completing masonry.  After installing equipment, complete masonry to match the construction immediately adjacent to opening.
	D. Use full-size units without cutting if possible.  If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges.  Allow units to dry before laying unless wetting of units is specified.  Install cut units with cut surfaces and, where possible, cut edges concealed.
	E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures.
	F. Wetting of Brick:  Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. per minute when tested per ASTM C 67.  Allow units to absorb water so they are damp but not wet at time of laying.
	G. Comply with construction tolerances in ACI 530.1/ASCE 6/TMS 602 and with the following:

	3.3 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at other locations.
	B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in running bond or bond pattern indicated on Drawings; do not use units with less than nominal 4-inch horizontal face dimensions at corners or jambs.
	C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 4-inches.  Bond and interlock each course of each wythe at corners.  Do not use units with less than nominal 4-inch horizontal face dimensions at corners or jambs.
	D. Stopping and Resuming Work:  Stop work by racking back units in each course from those in course below; do not tooth.  When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh masonry.
	E. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  Fill in solidly with masonry around built-in items.
	F. Fill space between steel frames and masonry solidly with mortar, unless otherwise indicated.
	G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.
	H. Fill cores in hollow concrete masonry units with grout 24 inches under bearing plates, beams, lintels, posts, and similar items, unless otherwise indicated.
	I. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure above, unless otherwise indicated.

	3.4 MORTAR BEDDING AND JOINTING
	A. Lay hollow concrete masonry units as follows:
	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush head joints.
	C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness, unless otherwise indicated.
	D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint), unless otherwise indicated.
	E. Joint Reinforcemtent: Provide Ladder Reinforcement in horizontal joints, 16 inches o.c. vertically. Similar to Hohmann & Barnard No. 220, 9 Ga. Use Hot Galv. For exterior partitions and Mill Galv. For interior partitions.

	3.5 CAVITY WALLS
	A. Bond wythes of cavity walls together using the following method:
	B. Keep cavities clean of mortar droppings and other materials during construction.  Bevel beds away from cavity, to minimize mortar protrusions into cavity.  Do not attempt to trowel or remove mortar fins protruding into cavity.
	C. Coat cavity face of backup wythe to comply with Section 071113 "Bituminous Dampproofing."
	D. Installing Cavity-Wall Insulation:  Place small dabs of adhesive, spaced approximately 12 inches o.c. both ways, on inside face of insulation boards, or attach with plastic fasteners designed for this purpose.  Fit courses of insulation between wall ties and other confining obstructions in cavity, with edges butted tightly both ways.  Press units firmly against inside wythe of masonry or other construction as shown.

	3.6 MASONRY JOINT REINFORCEMENT
	A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere.  Lap reinforcement a minimum of 6 inches.
	B. Interrupt joint reinforcement at control and expansion joints, unless otherwise indicated.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.
	D. Provide continuity at corners by using prefabricated L-shaped units.
	E. Cut and bend reinforcing units as directed by manufacturer for continuity at returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

	3.7 ANCHORING MASONRY TO STRUCTURAL MEMBERS
	A. Anchor masonry to structural members where masonry abuts or faces structural members to comply with the following:

	3.8 CONTROL AND EXPANSION JOINTS
	A. General:  Install control and expansion joint materials in unit masonry as masonry progresses.  Do not allow materials to span control and expansion joints without provision to allow for in-plane wall or partition movement.
	B. Form control joints in concrete masonry as follows:
	C. Form expansion joints in brick made from clay or shale as follows:
	D. Provide horizontal, pressure-relieving joints by either leaving an air space or inserting a compressible filler of width required for installing sealant and backer rod specified in Division 07 Section "Joint Sealants," but not less than 3/8 inch.

	3.9 LINTELS
	A. Install steel lintels where indicated.
	B. Provide minimum bearing of 8 inches at each jamb, unless otherwise indicated.

	3.10 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS
	A. General:  Install embedded flashing, and weep holes in masonry at shelf angles, lintels, ledges, other obstructions to downward flow of water in wall, and where indicated. Install masonry ventilators at flashing levels and at top of cavities to provide vertical air flow in cavity.
	B. Install flashing as follows, unless otherwise indicated:
	C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with manufacturer's written instructions.  Install CMU cell pans with upturned edges located below face shells and webs of CMUs above and with weep spouts aligned with face of wall.  Install CMU web covers so that they cover upturned edges of CMU cell pans at CMU webs and extend from face shell to face shell.
	D. Install reglets and nailers for flashing and other related construction where they are shown to be built into masonry.
	E. Install weep holes in head joints in exterior wythes of first course of masonry immediately above embedded flashing and as follows:
	F. Place cavity drainage material in cavities to comply with configuration requirements for cavity drainage material.
	G. Install prefabricated masonry veneer ventilators in head joints at 48” o.c. one course above all thru-wall flashing levels and 16” below coping, rake trim, gutters, and tops of all walls or columns, etc. Install masonry ventilators at flashing levels and at top of cavities to provide vertical air flow in cavity.

	3.11 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores:  Construct formwork and shores as needed to support reinforced masonry elements during construction.
	B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602.
	C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.

	3.12 SPECIAL INSPECTIONS
	A. Inspectors:  Owner will engage qualified independent inspectors to perform Special Inspections and prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to perform inspections.
	B. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field tests and Special Inspections indicated below and prepare test reports:
	C. Mortar Test (Property Specification):  For each mix provided, per ASTM C 780.  Test mortar for mortar air content and compressive strength.
	D. Grout Test (Compressive Strength):  For each mix provided, per ASTM C 1019.

	3.13 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units.  Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar.  Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance.  Prepare joints for sealant application, where indicated.
	C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows:

	3.14 MASONRY WASTE DISPOSAL
	A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's property.  At completion of unit masonry work, remove from Project site.
	B. Excess Masonry Waste:  Remove masonry waste and legally dispose of off Owner's property.



	05 40 00 - COLD FORMED METAL FRAMING - STRUCTURAL
	07 11 13 - Bituminous Dampproofing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.3 FIELD CONDITIONS
	A. Weather Limitations: Proceed with application only when existing and forecasted weather conditions permit dampproofing to be performed according to manufacturers' written instructions.
	B. Ventilation: Provide adequate ventilation during application of dampproofing in enclosed spaces. Maintain ventilation until dampproofing has cured.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain primary dampproofing materials and primers from single source from single manufacturer. Provide auxiliary materials recommended in writing by manufacturer of primary materials.

	2.2 PERFORMANCE REQUIREMENTS
	A. VOC Content: Products shall comply with VOC content limits of authorities having jurisdiction unless otherwise indicated.

	2.3 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING
	A. Basis-of-Design Product: Subject to compliance with requirements, provide BASF Construction Chemicals ; MasterSeal 610, 614, & 615 (Pre-2014: Hydrocide 600, 700, & 700B). or a comparable product by one of the following:
	B. Trowel Coats: ASTM D 1227, Type II, Class 1.
	C. Fibered Brush and Spray Coats: ASTM D 1227, Type II, Class 1.
	D. Brush and Spray Coats: ASTM D 1227, Type III, Class 1.

	2.4 AUXILIARY MATERIALS
	A. Furnish auxiliary materials recommended in writing by dampproofing manufacturer for intended use and compatible with bituminous dampproofing.
	B. Emulsified-Asphalt Primer: ASTM D 1227, Type III, Class 1, except diluted with water as recommended in writing by manufacturer.
	C. Asphalt-Coated Glass Fabric: ASTM D 1668/D 1668M, Type I.
	D. Patching Compound:  Asbestos-free fibered mastic of type recommended in writing by dampproofing manufacturer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Applicator present, for compliance with requirements for surface smoothness, maximum surface moisture content, and other conditions affecting performance of the Work.
	B. Proceed with application only after substrate construction and penetrating work have been completed and unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean, prepare, and treat substrates according to manufacturer's written instructions. Provide clean, dust-free, and dry substrates for dampproofing application.
	B. Mask or otherwise protect adjoining exposed surfaces from being stained, spotted, or coated with dampproofing. Prevent dampproofing materials from entering and clogging weep holes and drains.
	C. Clean substrates of projections and substances detrimental to dampproofing work; fill voids, seal joints, and remove bond breakers if any.
	D. Apply patching compound to patch and fill tie holes, honeycombs, reveals, and other imperfections.

	3.3 APPLICATION, GENERAL
	A. Comply with manufacturer's written instructions for dampproofing application, cure time between coats, and drying time before backfilling unless otherwise indicated.

	3.4 COLD-APPLIED, EMULSIFIED-ASPHALT DAMPPROOFING
	A. Concrete Backup for Stone Veneer Assemblies: Apply one brush or spray coat at not less than 1 gal./100 sq. ft.

	3.5 PROTECTION
	A. Correct dampproofing that does not comply with requirements; repair substrates, and reapply dampproofing.



	07 21 00 - Thermal Insulation
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each product, for tests performed by a qualified testing agency.
	B. Evaluation Reports: For foam-plastic insulation, from ICC-ES.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's written instructions for handling, storing, and protecting during installation.
	B. Protect foam-plastic board insulation as follows:


	PART 2 -  PRODUCTS
	2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD
	A. Extruded polystyrene boards in this article are also called "XPS boards." Roman numeral designators in ASTM C 578 are assigned in a fixed random sequence, and their numeric order does not reflect increasing strength or other characteristics.
	B. Extruded Polystyrene Board, Type VI Slab Insulation: ASTM C 578, Type VI, 40-psi minimum compressive strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per ASTM E 84.
	C. Acceptable manufacturers include, but are not limited to, the following:

	2.2 ACCESSORIES
	A. Insulation for Miscellaneous Voids:
	B. Adhesive for Bonding Insulation: Product compatible with insulation and air and water barrier materials, and with demonstrated capability to bond insulation securely to substrates without damaging insulation and substrates.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean substrates of substances that are harmful to insulation, including removing projections capable of puncturing insulation or vapor retarders, or that interfere with insulation attachment.

	3.2 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	C. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill voids with insulation. Remove projections that interfere with placement.
	D. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or required to make up total thickness or to achieve R-value.

	3.3 INSTALLATION OF SLAB INSULATION
	A. On foundation surfaces, set insulation units using manufacturer's recommended adhesive according to manufacturer's written instructions.
	B. On horizontal surfaces under slab, loosely lay insulation units according to manufacturer's written instructions. Stagger end joints and tightly abut insulation units.

	3.4 PROTECTION
	A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and other causes. Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and protected by permanent construction immediately after installation.



	07 21 30 - Metal Building Insulation
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site, in conjunction with conference for Metal Building System.

	1.3 ACTION SUBMITTALS
	A. Product Data:
	B. Shop Drawings: Indicate:
	C. Samples for Verification: For each finished product specified, minimum 6” x 6”.

	1.4 INFORMATIONAL SUBMITTALS
	A. Manufacturers’ Certificate: Certify products meet or exceed specified requirements.
	B. Sample Warranties: For insulation system components.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For cleaning and repair of vapor barrier fabric.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A company specializing in manufacturing product systems as specified in this section with minimum five years documented experience.
	B. Installer Qualifications: A company specializing in performing work as specified in this section with minimum five years documented experience.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Unload and store products indoors and protect from moisture and damage.
	B. Store products in manufacturers’ unopened packaging until ready for installation.

	1.8 FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when weather conditions permit products to be installed according to manufacturers' written instructions and warranty requirements.

	1.9 WARRANTY
	A. Warranty on insulation system components:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Source Limitations: Use only insulation system components approved by the system manufacturer.

	2.2 SYSTEM DESCRIPTION
	A. A complete insulation system designed for pre-engineered metal building.  System shall include batt insulation, vapor barrier/liner fabric, thermal breaks (roof and wall), straps, tapes, fasteners and other components for a complete system.

	2.3 PERFORMANCE REQUIREMENTS
	A. Thermal Performance for Opaque Elements: Thermal performance shall comply with the requirements of ASHRAE 90.1-2010.  Provide either the following maximum U-factors or the minimum R-values when tested according to ASTM C 1363 or ASTM C 518:

	2.4 MATERIALS
	A. Unfaced Metal Building Insulation: ASTM C 991, Type I, or NAIMA 202, glass-fiber-blanket insulation; 0.5-lb/cu. ft. density; with a flame-spread index of 25 or less.
	B. Vapor Barrier/Liner Fabric: System manufacturers’ standard product, complying with the following:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that building structure including all bracing and any concealed building systems are completed and accepted prior to installing liner system and insulation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. General:
	D. Roof Insulation Installation.
	E. Wall Insulation Installation.

	3.2 CLEANING AND PROTECTION
	A. Protect system products until completion of installation.  Repair or replace damaged products before completion of installation.
	B. Clean dirt or exposed sealant from exposed face of vapor barrier fabric.
	C. Remove scraps and debris from job site.



	07 26 00 - Vapor Retarder Facings
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each product, for tests performed by a qualified testing agency.


	PART 2 -  PRODUCTS
	2.1 FIRE-RETARDANT, REINFORCED VAPOR RETARDERS
	A. Fire-Retardant, Vapor Retarder Facing: Sheet with outer layers of film laminated to an inner reinforcing layer and weighing not less than 14 lb/1000 sq. ft., with maximum permeance rating of 0.021 perm.

	2.2 ACCESSORIES
	A. Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for sealing joints and penetrations in vapor retarder.
	B. Adhesive for Vapor Retarders: Product recommended by vapor-retarder manufacturer and has demonstrated capability to bond vapor retarders securely to substrates indicated.
	C. Vapor-Retarder Fasteners: Pancake-head, self-tapping steel drill screws; with sealing washers.  Color to match facing.
	D. Metal Straps: Grade 50 Structural Steel per ASTM C 653.  1” wide x .020” x continuous length.  Galvanized, primed and painted on the exposed side.  Color; white.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean substrates of substances that are harmful to vapor retarders, including removing projections capable of puncturing vapor retarders.

	3.2 INSTALLATION OF VAPOR RETARDER FACING ON FRAMING
	A. Place vapor retarder facings on all framed walls where glass fiber insulation is not concealed by gypsum board or plywood sheathing.  Facing is to be placed on walls where concealed by metal liner panels.
	B. Extend vapor retarders to extremities of areas to protect from vapor transmission. Secure vapor retarders in place with adhesives, vapor retarder fasteners, and metal straps. Extend vapor retarders to cover miscellaneous voids in insulated substrates, including those filled with loose-fiber insulation.  Install continuous from base of wall to top of wall, with no horizontal seams.
	C. Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs and sealing with vapor-retarder tape according to vapor-retarder manufacturer's written instructions. Locate all joints over framing members or other solid substrates.
	D. Secure facing at roof with horizontal metal strap at wall head track.  Secure at wall base with horizontal metal strap at wall sill track.
	E. Secure facing with metal straps vertically along each column, at vertical seams, and spaced at 4’-0” o.c., max.
	F. Seal wall facing to the roof facing, to the base sill track, structural framing members, around openings and penetrations, and as required to provide continuous vapor barrier.
	G. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor retarders with vapor-retarder tape to create an airtight seal between penetrating objects and vapor retarders.
	H. Repair tears or punctures in vapor retarders immediately before concealment by other work. Cover with vapor-retarder tape or another layer of vapor retarder.

	3.3 PROTECTION
	A. Protect vapor retarder facings from damage until completion of installation.  Clean dirt and stains from exposed face.



	07 72 53 - Snow Guards
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for snow guards.
	B. Shop Drawings: Include roof plans showing layouts and attachment details of snow guards.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each type of snow guard, for tests performed by manufacturer and witnessed by a qualified testing agency.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Performance Requirements: Provide snow guards that withstand exposure to weather and resist thermally induced movement without failure, rattling, or fastener disengagement due to defective manufacture, fabrication, installation, or other defects in construction.
	B. Structural Performance:

	2.2 RAIL-TYPE SNOW GUARDS
	A. Seam-Mounted, Rail-Type Snow Guards:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for installation tolerances, snow guard attachment, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean and prepare substrates for bonding snow guards.
	B. Prime substrates according to snow guard manufacturer's written instructions.

	3.3 INSTALLATION
	A. Install snow guards according to manufacturer's written instructions.
	B. Attachment for Standing-Seam Metal Roofing:



	07 92 00 - Joint Sealants
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each joint-sealant product.
	B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Joint-Sealant Schedule: Include the following information:

	1.3 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified testing agency.
	B. Sample Warranties: For special warranties.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: An authorized representative who is trained and approved by manufacturer.

	1.5 FIELD CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:

	1.6 WARRANTY
	A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	B. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:


	PART 2 -  PRODUCTS
	2.1 JOINT SEALANTS, GENERAL
	A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testing and field experience.

	2.2 NONSTAINING SILICONE JOINT SEALANTS
	A. Nonstaining Joint Sealants: No staining of substrates when tested according to ASTM C 1248.
	B. Silicone, Nonstaining, S, NS, 100/50, NT: Nonstaining, single-component, nonsag, plus 100 percent and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 100/50, Use NT.
	C. Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50 percent and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 50, Use NT.

	2.3 URETHANE JOINT SEALANTS
	A. Urethane, S, NS, 25, NT: Single-component, nonsag, nontraffic-use, plus 25 percent and minus 25 percent movement capability, urethane joint sealant; ASTM C 920, Type S, Grade NS, Class 25, Use NT.
	B. Urethane, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C 920, Type S, Grade P, Class 25, Uses T and NT.
	C. Urethane, M, P, 50, T, NT: Multicomponent, pourable, plus 50 percent and minus 50 percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C 920, Type M, Grade P, Class 50, Uses T and NT.

	2.4 MILDEW-RESISTANT JOINT SEALANTS
	A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide to prevent mold and mildew growth.
	B. Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component, nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, acid-curing silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 25, Use NT.

	2.5 LATEX JOINT SEALANTS
	A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.

	2.6 BUTYL JOINT SEALANTS
	A. Butyl-Rubber-Based Joint Sealants: ASTM C 1311.

	2.7 JOINT-SEALANT BACKING
	A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, primers, and other joint fillers; and approved for applications indicated by sealant manufacturer based on field experience and laboratory testing.
	B. Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin), and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.
	C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint. Provide self-adhesive tape where applicable.

	2.8 MISCELLANEOUS MATERIALS
	A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in any way, and formulated to promote optimum adhesion of sealants to joint substrates.
	C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining surfaces.
	C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears. Remove tape immediately after tooling without disturbing joint seal.

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General: Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with sides of joint.

	3.4 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.5 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completion. If, despite such protection, damage or deterioration occurs, cut out, remove, and repair damaged or deteriorated joint sealants immediately so installations with repaired areas are indistinguishable from original work.

	3.6 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application: Exterior joints in horizontal traffic surfaces.
	B. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces.
	C. Joint-Sealant Application: Interior joints in horizontal traffic surfaces.
	D. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	E. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	F. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces not subject to significant movement.
	G. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic surfaces.
	H. Joint-Sealant Application: Concealed mastics.



	08 11 13 - Hollow Metal Doors and Frames
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes hollow-metal work.
	B. Related Requirements:

	1.2 DEFINITIONS
	A. Minimum Thickness: Minimum thickness of base metal without coatings according to NAAMM-HMMA 803 or SDI A250.8.

	1.3 COORDINATION
	A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors. Deliver such items to Project site in time for installation.
	B. Coordinate modifications to existing hollow metal frames and/or doors which are to receive new hardware/doors.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Include the following:
	C. Schedule: Provide a schedule of hollow-metal work prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings. Coordinate with final Door Hardware Schedule.

	1.5 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each type of hollow-metal door and frame assembly, for tests performed by a qualified testing agency.
	B. Oversize Construction Certification: For assemblies required to be fire rated and exceeding limitations of labeled assemblies.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit and Project-site storage. Do not use nonvented plastic.
	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow-metal work vertically under cover at Project site with head up. Place on minimum 4-inchhigh wood blocking. Provide minimum 1/4-inch space between each stacked door to permit air circulation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with requirements, provide products by one of the following, or an approved equivalent:
	B. Source Limitations: Obtain hollow-metal work from single source from single manufacturer.

	2.2 REGULATORY REQUIREMENTS
	A. Fire-Rated Assemblies: Complying with NFPA 80 and listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings indicated, based on testing at positive pressure according to NFPA 252 or UL 10C.
	B. Fire-Rated, Borrowed-Lite Assemblies: Complying with NFPA 80 and listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction for fire-protection ratings indicated, based on testing according to NFPA 257 or UL 9.

	2.3 INTERIOR DOORS AND FRAMES
	A. Construct interior doors and frames to comply with the standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	A. Heavy-Duty Doors and Frames: SDI A250.8, Level 2.

	2.4 EXTERIOR HOLLOW-METAL DOORS AND FRAMES
	A. Construct exterior doors and frames to comply with the standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Heavy-Duty Doors and Frames: SDI A250.8, Level 2.

	2.5 FRAME ANCHORS
	A. Jamb Anchors:
	B. Floor Anchors: Formed from same material as frames, minimum thickness of 0.042 inch, and as follows:

	2.6 MATERIALS
	A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B.
	D. Frame Anchors: ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill phosphatized.
	E. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.
	F. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.
	G. Grout: ASTM C 476, except with a maximum slump of 4 inches, as measured according to ASTM C 143/C 143M.
	H. Glazing: Comply with requirements in Section 088000 "Glazing."

	2.7 FABRICATION
	A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle. Accurately form metal to required sizes and profiles, with minimum radius for metal thickness. Where practical, fit and assemble units in manufacturer's plant. To ensure proper assembly at Project site, clearly identify work that cannot be permanently factory assembled before shipment.
	B. Hollow-Metal Doors:
	C. Hollow-Metal Frames: Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet.
	E. Hardware Preparation: Factory prepare hollow-metal work to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to SDI A250.6, the Door Hardware Schedule, and templates.
	F. Stops and Moldings: Provide stops and moldings around glazed lites and louvers where indicated. Form corners of stops and moldings with butted or mitered hairline joints.

	2.8 STEEL FINISHES
	A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.

	2.9 ACCESSORIES
	A. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors.
	B. Grout Guards: Formed from same material as frames, not less than 0.016 inch thick.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame installation.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces.
	B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.3 INSTALLATION
	A. General: Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in place. Comply with Drawings and manufacturer's written instructions.
	B. Hollow-Metal Frames: Install hollow-metal frames for doors, transoms, sidelites, borrowed lites, and other openings, of size and profile indicated. Comply with SDI A250.11 or NAAMM-HMMA 840 as required by standards specified.
	C. Hollow-Metal Doors: Fit hollow-metal doors accurately in frames, within clearances specified below. Shim as necessary.
	D. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-metal manufacturer's written instructions.

	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments: Check and readjust operating hardware items immediately before final inspection. Leave work in complete and proper operating condition. Remove and replace defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable.
	B. Remove grout and other bonding material from hollow-metal work immediately after installation.
	C. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	D. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.



	08 31 13 - Access Doors and Frames
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	C. Schedule:  Types, locations, sizes, latching or locking provisions, and other data pertinent to installation.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	2.2 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated or comparable product by one of the following:
	B. Source Limitations:  Obtain each type of access door and frame from single source from single manufacturer.
	C. Flush Access Doors with Exposed Flanges:
	D. Hardware:

	2.3 MATERIALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	B. Steel Sheet:  Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-rolled steel sheet substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed.
	C. Frame Anchors:  Same type as door face.
	D. Inserts, Bolts, and Anchor Fasteners:  Hot-dip galvanized steel according to ASTM A 153/A 153M or ASTM F 2329.

	2.4 FABRICATION
	A. General:  Provide access door and frame assemblies manufactured as integral units ready for installation.
	B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam marks, roller marks, rolled trade names, or roughness.
	C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  Furnish attachment devices and fasteners of type required to secure access doors to types of supports indicated.
	D. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when closed.

	2.5 FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
	D. Steel and Metallic-Coated-Steel Finishes:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with manufacturer's written instructions for installing access doors and frames.
	B. Install doors flush with adjacent finish surfaces or recessed to receive finish material.

	3.2 ADJUSTING
	A. Adjust doors and hardware, after installation, for proper operation.
	B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged.



	08 33 23 CS - OVERHEAD COILING DOORS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 PERFORMANCE REQUIREMENTS
	A. Operation Cycles:  Provide overhead coiling door components and operators capable of operating for not less than number of cycles indicated for each door.  One operation cycle is complete when a door is opened from the closed position to the fully open position and returned to the closed position.

	1.3 SUBMITTALS
	A. Product Data:  For each type and size of overhead coiling door and accessory.  Include the following:
	B. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work.
	C. Samples for Initial Selection:  Manufacturer's finish charts showing full range of colors and textures available for units with factory-applied finishes.
	D. Qualification Data:  For qualified Installer.
	E. Maintenance Data:  For overhead coiling doors to include in maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for both installation and maintenance of units required for this Project.
	B. Source Limitations:  Obtain overhead coiling doors from single source from single manufacturer.


	PART 2 -  PRODUCTS
	2.1 DOOR CURTAIN MATERIALS AND CONSTRUCTION
	A. Door Curtains:  Fabricate overhead coiling-door curtain of interlocking metal slats, designed to withstand wind loading indicated, in a continuous length for width of door without splices.  Unless otherwise indicated, provide slats of thickness and mechanical properties recommended by door manufacturer for performance, size, and type of door indicated, and as follows:
	B. Endlocks and Windlocks for Service Doors:  Malleable-iron casings galvanized after fabrication, secured to curtain slats with galvanized rivets or high-strength nylon.  Provide locks on not less than alternate curtain slats for curtain alignment and resistance against lateral movement.
	C. Bottom Bar for Service Doors:  Consisting of two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch thick; fabricated from manufacturer's standard hot-dip galvanized steel, stainless steel, or aluminum extrusions to match curtain slats and finish.
	D. Curtain Jamb Guides:  Manufacturer's standard angles or channels and angles of same material and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain curtain, to allow curtain to operate smoothly, and to withstand loading.  Slot bolt holes for guide adjustment.  Provide removable stops on guides to prevent overtravel of curtain, and a continuous bar for holding windlocks.

	2.2 HOOD
	A. General:  Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at opening head.  Contour to fit end brackets to which hood is attached.  Roll and reinforce top and bottom edges for stiffness.  Form closed ends for surface-mounted hoods and fascia for any portion of between-jamb mounting that projects beyond wall face.  Equip hood with intermediate support brackets as required to prevent sagging.

	2.3 LOCKING DEVICES
	A. Slide Bolt:  Fabricate with side-locking bolts to engage through slots in tracks for locking by padlock, located on both left and right jamb sides, operable from coil side.
	B. Chain Lock Keeper:  Suitable for padlock.

	2.4 CURTAIN ACCESSORIES
	A. Weatherseals:  Equip each exterior door with weather-stripping gaskets fitted to entire perimeter of door for a weathertight installation, unless otherwise indicated.
	B. Push/Pull Handles:  Equip each push-up-operated or emergency-operated door with lifting handles on each side of door, finished to match door.

	2.5 COUNTERBALANCING MECHANISM
	A. General:  Counterbalance doors by means of manufacturer's standard mechanism with an adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a spring barrel connected to top of curtain with barrel rings.  Use grease-sealed bearings or self-lubricating graphite bearings for rotating members.
	B. Counterbalance Barrel:  Fabricate spring barrel of manufacturer's standard hot-formed, structural-quality, welded or seamless carbon-steel pipe, of sufficient diameter and wall thickness to support rolled-up curtain without distortion of slats and to limit barrel deflection to not more than 0.03 in./ft. of span under full load.
	C. Spring Balance:  One or more oil-tempered, heat-treated steel helical torsion springs.  Size springs to counterbalance weight of curtain, with uniform adjustment accessible from outside barrel.  Secure ends of springs to barrel and shaft with cast-steel barrel plugs.
	D. Torsion Rod for Counterbalance Shaft:  Fabricate of manufacturer's standard cold-rolled steel, sized to hold fixed spring ends and carry torsional load.
	E. Brackets:  Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel plate.

	2.6 MANUAL DOOR OPERATORS
	A. Equip door with manufacturer's recommended manual door operator unless another type of door operator is indicated.
	B. Chain-Hoist Operator:  Consisting of endless steel hand chain, chain-pocket wheel and guard, and gear-reduction unit with a maximum 25 lbf force for door operation.  Provide alloy-steel hand chain with chain holder secured to operator guide.

	2.7 EXTERIOR SERVICE DOOR ASSEMBLY
	A. Overhead coiling door formed with curtain of interlocking metal slats.
	B. Operation Cycles:  Not less than 20,000.
	C. Curtain R-Value:  7.7.
	D. Door Curtain Material:  Galvanized steel.
	E. Door Curtain Slats:  profile slats of 2-5/8-inch center-to-center height.
	F. Curtain Jamb Guides:  Galvanized steel with exposed finish matching curtain slats.  Provide continuous integral wear strips to prevent metal-to-metal contact and to minimize operational noise.
	G. Hood:  Match curtain material and finish.
	H. Locking Devices:  Equip door with slide bolt for padlock and chain lock keeper.
	I. Manual Door Operator:  Chain-hoist operator.
	J. Door Finish:

	2.8 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.

	2.9 ALUMINUM FINISHES
	A. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker.

	2.10 STEEL AND GALVANIZED-STEEL FINISHES
	A. Baked-Enamel or Powder-Coat Finish:  Manufacturer's standard baked-on finish consisting of prime coat and thermosetting topcoat.  Comply with coating manufacturer's written instructions for cleaning, pretreatment, application, and minimum dry film thickness.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates areas and conditions, with Installer present, for compliance with requirements for substrate construction and other conditions affecting performance of the Work.
	B. Examine locations of electrical connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install overhead coiling doors and operating equipment complete with necessary hardware, anchors, inserts, hangers, and equipment supports; according to manufacturer's written instructions and as specified.
	B. Install overhead coiling doors, hoods, and operators at the mounting locations indicated for each door.
	C. Accessibility:  Install overhead coiling doors, switches, and controls along accessible routes in compliance with regulatory requirements for accessibility.
	D. Smoke-Control Doors:  Install according to NFPA 80 and NFPA 105.

	3.3 ADJUSTING
	A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp, twist, or distortion.
	B. Lubricate bearings and sliding parts as recommended by manufacturer.
	C. Adjust seals to provide weathertight fit around entire perimeter.

	3.4 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain overhead coiling doors.



	08 33 36 - Sectional Overhead Doors
	08 51 13 - Aluminum Windows
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes fixed and operable aluminum-framed windows for exterior locations.

	1.2 DEFINITIONS
	A. Performance class designations according to AAMA/WDMA 101/I.S.2/NAFS:
	B. Performance grade number according to AAMA/WDMA 101/I.S.2/NAFS:
	C. Structural Test Pressure:  For uniform load structural test, is equivalent to 150 percent of the design pressure.
	D. Minimum Test Size:  Smallest size permitted for performance class (gateway test size).  Products must be tested at minimum test size or at a size larger than minimum test size to comply with requirements for performance class.

	1.3 PERFORMANCE REQUIREMENTS
	A. General:  Provide aluminum windows capable of complying with performance requirements indicated, based on testing manufacturer's windows that are representative of those specified, and that are of minimum test size indicated below:
	B. Structural Performance:  Provide aluminum windows capable of withstanding the effects of the following loads, based on testing units representative of those indicated for Project that pass AAMA/WDMA 101/I.S.2/NAFS, Uniform Load Structural Test:
	C. Thermal Movements:  Provide aluminum windows, including anchorage, that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects.  Base engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

	1.4 SUBMITTALS
	A. Product Data:  Include construction details, material descriptions, fabrication methods, dimensions of individual components and profiles, hardware, finishes, and operating instructions for each type of aluminum window indicated.
	B. Shop Drawings:  Include plans, elevations, sections, details, hardware, attachments to other work, operational clearances, installation details, and the following:
	C. Samples for Initial Selection:  For units with factory-applied color finishes.
	D. Product Schedule:  For aluminum windows.  Use same designations indicated on Drawings.
	E. Qualification Data:  For Installer.
	F. Product Test Reports:  Based on evaluation of comprehensive tests performed within the last four years by a qualified testing agency for each type, class, grade, and size of aluminum window.  Test results based on use of downsized test units will not be accepted.
	G. Maintenance Data:  For operable window sash, operating hardware and finishes to include in maintenance manuals.
	H. Warranty:  Special warranty specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An installer acceptable to aluminum window manufacturer for installation of units required for this Project.
	B. Manufacturer Qualifications:  A manufacturer capable of fabricating aluminum windows that meet or exceed performance requirements indicated and of documenting this performance by inclusion in lists and by labels, test reports, and calculations.
	C. Source Limitations:  Obtain aluminum windows through one source from a single manufacturer.
	D. Product Options:  Information on Drawings and in Specifications establishes requirements for aluminum windows' aesthetic effects and performance characteristics.  Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of components and assemblies as they relate to sightlines, to one another, and to adjoining construction.  Performance characteristics are indicated by criteria subject to verification by one or more methods including preconstruction testing, field testing, and in-service performance.
	E. Fenestration Standard:  Comply with AAMA/WDMA 101/I.S.2/NAFS, "North American Fenestration Standard Voluntary Performance Specification for Windows, Skylights and Glass Doors," for definitions and minimum standards of performance, materials, components, accessories, and fabrication.  Comply with more stringent requirements if indicated.
	F. Glazing Publications:  Comply with published recommendations of glass manufacturers and with GANA's "Glazing Manual" unless more stringent requirements are indicated.

	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Verify aluminum window openings by field measurements before fabrication and indicate measurements on Shop Drawings.

	1.7 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace aluminum windows that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

	2.2 WINDOW
	A. Window Type: Fixed and Projected.
	B. AAMA/WDMA Performance Requirements:  Provide aluminum windows of performance indicated that comply with AAMA/WDMA 101/I.S.2/NAFS unless more stringent performance requirements are indicated.
	C. Condensation-Resistance Factor (CRF):  Provide aluminum windows tested for thermal performance according to AAMA 1503, showing a CRF of 45.
	D. Air Infiltration:  Maximum rate not more than indicated when tested according to AAMA/WDMA 101/I.S.2/NAFS, Air Infiltration Test.
	E. Water Resistance:  No water leakage as defined in AAMA/WDMA referenced test methods at a water test pressure equaling that indicated, when tested according to AAMA/WDMA 101/I.S.2/NAFS, Water Resistance Test.
	F. Forced-Entry Resistance:  Comply with AAMA 1302.5
	G. Operating Force and Auxiliary (Durability) Tests:  Comply with AAMA/WDMA 101/I.S.2/NAFS for operating window types indicated.

	2.3 GLAZING
	A. Glass and Glazing Materials:  Refer to Division 08 Section "Glazing" for glass units and glazing requirements applicable to glazed aluminum window units.

	2.4 HARDWARE
	A. General:  Provide manufacturer's standard hardware fabricated from aluminum, stainless steel, carbon steel complying with AAMA 907, or other corrosion-resistant material compatible with aluminum; designed to smoothly operate, tightly close, and securely lock aluminum windows, and sized to accommodate sash or ventilator weight and dimensions.  Do not use aluminum in frictional contact with other metals.  Where exposed, provide nonmagnetic stainless steel.
	B. Gear-Type Rotary Operators:  Comply with AAMA 901 when tested according to ASTM E 405, Method A.
	C. Projected Windows:  Provide the following operating hardware:

	2.5 INSECT SCREENS
	A. General:  Design windows and hardware to accommodate screens in a tight-fitting, removable arrangement, with a minimum of exposed fasteners and latches.  Fabricate insect screens to fully integrate with window frame.  Locate screens on [inside] [outside] of window and provide for each operable exterior sash or ventilator.
	B. Aluminum Insect Screen Frames:  Manufacturer's standard aluminum alloy complying with SMA 1004.  Fabricate frames with mitered or coped joints or corner extrusions, concealed fasteners,[ adjustable rollers,] and removable PVC spline/anchor concealing edge of frame.
	C. Glass-Fiber Mesh Fabric:  18-by-14 or 18-by-16 mesh of PVC-coated, glass-fiber threads; woven and fused to form a fabric mesh resistant to corrosion, shrinkage, stretch, impact damage, and weather deterioration; in the following color.  Comply with ASTM D 3656.

	2.6 FABRICATION
	A. Fabricate aluminum windows in sizes indicated.  Include a complete system for assembling components and anchoring windows.
	B. Fabricate aluminum windows that are reglazable without dismantling sash or ventilator framing.
	C. Weather Stripping:  Provide full-perimeter weather stripping for each operable sash and ventilator.
	D. Weep Holes:  Provide weep holes and internal passages to conduct infiltrating water to exterior.
	E. Glazing Stops:  Provide snap-on glazing stops coordinated with Division 08 Section "Glazing" and glazing system indicated.  Provide glazing stops to match sash and ventilator frames.

	2.7 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearance of other components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.

	2.8 ALUMINUM FINISHES
	A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	B. Baked-Enamel Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with inhibited chemicals; Chemical Finish:  acid-chromate-fluoride-phosphate conversion coating; Organic Coating:  as specified below).  Apply baked enamel complying with paint manufacturer's written instructions for cleaning, conversion coating, and painting.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.  Verify rough opening dimensions, levelness of sill plate, and operational clearances.  Examine wall flashings, vapor retarders, water and weather barriers, and other built-in components to ensure a coordinated, weathertight window installation.

	3.2 INSTALLATION
	A. Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing windows, hardware, accessories, and other components.
	B. Install windows level, plumb, square, true to line, without distortion or impeding thermal movement, anchored securely in place to structural support, and in proper relation to wall flashing and other adjacent construction.
	C. Set sill members in bed of sealant or with gaskets, as indicated, for weathertight construction.
	D. Install windows and components to drain condensation, water penetrating joints, and moisture migrating within windows to the exterior.
	E. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic action at points of contact with other materials.

	3.3 ADJUSTING, CLEANING, AND PROTECTION
	A. Adjust operating sashes and ventilators, screens, hardware,and accessories for a tight fit at contact points and weather stripping for smooth operation and weathertight closure.  Lubricate hardware and moving parts.
	B. Clean aluminum surfaces immediately after installing windows.  Avoid damaging protective coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other substances.
	C. Protect window surfaces from contact with contaminating substances resulting from construction operations.  In addition, monitor window surfaces adjacent to and below exterior concrete and masonry surfaces during construction for presence of dirt, scum, alkaline deposits, stains, or other contaminants.  If contaminating substances do contact window surfaces, remove contaminants immediately according to manufacturer's written recommendations.



	08 71 00 - Hardware
	PART 1 - GENERAL
	1.01  SUMMARY
	A. Section includes:
	B. Section excludes:
	C. Related Sections:

	1.02  REFERENCES
	A. UL - Underwriters Laboratories
	B. DHI - Door and Hardware Institute
	C. NFPA – National Fire Protection Association
	D. ANSI - American National Standards Institute

	1.03  SUBMITTALS
	A. General:
	B. Action Submittals:
	C. Informational Submittals:
	D. Closeout Submittals:

	1.04  QUALITY ASSURANCE
	A. Qualifications and Responsibilities:
	B. Certifications:
	C. Pre-Installation Meetings

	1.05  DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to Project site. Promptly replace products damaged during shipping.
	B. Tag each item or package separately with identification coordinated with final door hardware schedule, and include installation instructions, templates, and necessary fasteners with each item or package. Deliver each article of hardware in manufacturer’s original packaging.
	C. Maintain manufacturer-recommended environmental conditions throughout storage and installation periods.
	D. Provide secure lock-up for door hardware delivered to Project. Control handling and installation of hardware items so that completion of Work will not be delayed by hardware losses both before and after installation.
	E. Handle hardware in manner to avoid damage, marring, or scratching. Correct, replace or repair products damaged during Work. Protect products against malfunction due to paint, solvent, cleanser, or any chemical agent.
	F. Deliver keys to manufacturer of key control system for subsequent delivery to Owner.

	1.06  COORDINATION
	A. Coordinate layout and installation of floor-recessed door hardware with floor construction. Cast anchoring inserts into concrete.
	B. Installation Templates: Distribute for doors, frames, and other work specified to be factory or shop prepared. Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing door hardware to comply with indicated requirements.
	C. Security: Coordinate installation of door hardware, keying, and access control with Owner's security consultant.
	D. Electrical System Roughing-In: Coordinate layout and installation of electrified door hardware with connections to power supplies and building safety and security systems.
	E. Existing Openings: Where existing doors, frames and/or hardware are to remain, field verify existing functions, conditions and preparations and coordinate to suit opening conditions and to provide proper door operation.

	1.07  WARRANTY
	A. Manufacturer's standard form in which manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within published warranty period.

	1.08  MAINTENANCE
	A. Furnish complete set of special tools required for maintenance and adjustment of hardware, including changing of cylinders.
	B. Turn over unused materials to Owner for maintenance purposes.


	PART 2 - PRODUCTS
	2.01  MANUFACTURERS
	A. The Owner requires use of certain products for their unique characteristics and project suitability to insure continuity of existing and future performance and maintenance standards. After investigating available product offerings, the Awarding Authority has elected to prepare proprietary specifications, submittals and substitution requests for other products will not be considered.
	B. Approval of manufacturers and/or products other than those listed as “Scheduled Manufacturer” or “Acceptable Manufacturers” in the individual article for the product category shall be in accordance with QUALITY ASSURANCE article, herein.
	C. Approval of products from manufacturers indicated in “Acceptable Manufacturers” is contingent upon those products providing all functions and features and meeting all requirements of scheduled manufacturer’s product.
	D. Where specified hardware is not adaptable to finished shape or size of members requiring hardware, furnish suitable types having same operation and quality as type specified, subject to Architect's approval.

	2.02  MATERIALS
	A. Fasteners
	B. Provide screws, bolts, expansion shields, drop plates and other devices necessary for hardware installation.
	C. Cable and Connectors: Hardwired Electronic Access Control Lockset and Exit Device Trim:

	2.03  HINGES
	A. Manufacturers and Products:
	B. Requirements:

	2.04  CONTINUOUS HINGES
	A. Aluminum Geared

	2.05  ELECTRIC POWER TRANSFER
	A. Manufacturers:
	B. Provide power transfer with electrified options as scheduled in the hardware sets. Provide with number and gage of wires sufficient to accommodate electric function of specified hardware.
	C. Locate electric power transfer per manufacturer’s template and UL requirements, unless interference with operation of door or other hardware items.

	2.06  MORTISE LOCKS
	A. Manufacturers and Products:
	B. Requirements:

	2.07  CYLINDRICAL LOCKS – GRADE 1
	A. Manufacturers and Products:
	B. Requirements:

	2.08  ACCESS CONTROL CREDENTIALS
	A. Manufacturer and Product:
	B. Requirements:

	2.09  OFFLINE CONTROLLER
	A. Manufacturer and Product:
	B. Requirements:
	C. Provide offline controller with “No-Tour” with MT20W enrollment reader and Schlage 1K smart credentials (13.56 MHz).

	2.10  ACCESS CONTROL PLATFORM
	A. Manufacturers and Products:
	B. Requirements:

	2.11  POWER SUPPLIES
	A. Manufacturers and Products:
	B. Requirements:

	2.12  CYLINDERS
	A. Manufacturers and Products:
	B. Requirements:
	C. Construction Keying:

	2.13  KEYING
	A. Provide a Schlage factory registered keying system, complying with guidelines in ANSI/BHMA A156.28, incorporating decisions made at keying conference.
	B. Requirements:

	2.14  DOOR CLOSERS
	A. Manufacturers and Products:
	B. Requirements:

	2.15  PROTECTION PLATES
	A. Manufacturers:
	B. Requirements:

	2.16  DOOR STOPS AND HOLDERS
	A. Manufacturers:
	B. Provide door stops at each door leaf:

	2.17  THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND GASKETING
	A. Manufacturers:
	B. Requirements:

	2.18  SILENCERS
	A. Manufacturers:
	B. Requirements:

	2.19  LATCH PROTECTORS
	A. Manufacturers:
	B. Provide stainless steel latch protectors of type required to function with specified lock.

	2.20  FINISHES
	A. Finish: BHMA 626/652 (US26D); except:


	PART 3 - EXECUTION
	3.01  EXAMINATION
	A. Prior to installation of hardware, examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, labeled fire-rated door assembly construction, wall and floor construction, and other conditions affecting performance. Verify doors, frames, and walls have been properly reinforced for hardware installation.
	B. Field verify existing doors and frames receiving new hardware and existing conditions receiving new openings. Verify that new hardware is compatible with existing door and frame preparation and existing conditions.
	C. Examine roughing-in for electrical power systems to verify actual locations of wiring connections before electrified door hardware installation.
	D. Submit a list of deficiencies in writing and proceed with installation only after unsatisfactory conditions have been corrected.

	3.02  PREPARATION
	A. Where on-site modification of doors and frames is required:

	3.03  INSTALLATION
	A. Mount door hardware units at heights to comply with the following, unless otherwise indicated or required to comply with governing regulations.
	B. Install each hardware item in compliance with manufacturer’s instructions and recommendations, using only fasteners provided by manufacturer.
	C. Do not install surface mounted items until finishes have been completed on substrate. Protect all installed hardware during painting.
	D. Set units level, plumb and true to line and location. Adjust and reinforce attachment substrate as necessary for proper installation and operation.
	E. Drill and countersink units that are not factory prepared for anchorage fasteners. Space fasteners and anchors according to industry standards.
	F. Install operating parts so they move freely and smoothly without binding, sticking, or excessive clearance.
	G. Hinges: Install types and in quantities indicated in door hardware schedule but not fewer than quantity recommended by manufacturer for application indicated.
	H. Lock Cylinders:
	I. Wiring: Coordinate with Division 26, ELECTRICAL sections for:
	J. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair side of stairway doors from corridors. Mount closers so they are not visible in corridors, lobbies and other public spaces unless approved by Architect.
	K. Closer/Holders: Mount closer/holders on room side of corridor doors, inside of exterior doors, and stair side of stairway doors.
	L. Power Supplies: Locate power supplies as indicated or, if not indicated, above accessible ceilings or in equipment room, or alternate location as directed by Architect.
	M. Thresholds: Set thresholds in full bed of sealant complying with requirements specified in Division 07 Section "Joint Sealants."
	N. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door hardware schedule. Do not mount floor stops where they may impede traffic or present tripping hazard.
	O. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.
	P. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed.
	Q. Door Bottoms and Sweeps: Apply to bottom of door, forming seal with threshold when door is closed.

	3.04  FIELD QUALITY CONTROL
	A. Engage qualified, independent, Door Hardware Institute (DHI) Certified, Fire Door Assembly Inspector (CFDAI) or Architectural Hardware Consultant (AHC) to perform inspections, prepare inspection reports, and issue inspection reports.

	3.05  ADJUSTING
	A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit. Replace units that cannot be adjusted to operate as intended. Adjust door control devices to compensate for final operation of heating and ventilating equipment and to comply with referenced accessibility requirements.
	B. Occupancy Adjustment: Approximately three to six months after date of Substantial Completion, examine and readjust each item of door hardware, including adjusting operating forces, as necessary to ensure function of doors and door hardware.

	3.06  CLEANING AND PROTECTION
	A. Clean adjacent surfaces soiled by door hardware installation.
	B. Clean operating items per manufacturer’s instructions to restore proper function and finish.
	C. Provide final protection and maintain conditions that ensure door hardware is without damage or deterioration at time of Substantial Completion.

	3.07  DOOR HARDWARE SCHEDULE
	A. The intent of the hardware specification is to specify the hardware for interior and exterior doors, and to establish a type, continuity, and standard of quality. However, it is the door hardware supplier’s responsibility to thoroughly review existing conditions, schedules, specifications, drawings, and other Contract Documents to verify the suitability of the hardware specified.
	B. Discrepancies, conflicting hardware, and missing items are to be brought to the attention of the architect with corrections made prior to the bidding process. Omitted items not included in a hardware set should be scheduled with the appropriate additional hardware required for proper application.
	C. Hardware items are referenced in the following hardware schedule. Refer to the above-specifications for special features, options, cylinders/keying, and other requirements.
	D. Hardware Sets:



	08 80 00 - Glazing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes:

	1.2 DEFINITIONS
	A. Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as defined in referenced glazing publications.
	B. Glass Thicknesses: Indicated by thickness designations in millimeters according to ASTM C 1036.
	C. IBC: International Building Code.
	D. Interspace: Space between lites of an insulating-glass unit.
	E. KBC: Kentucky Building Code.

	1.3 COORDINATION
	A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Glass Samples: For each type of glass product other than clear monolithic vision glass; 12 inches square.
	C. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use same designations indicated on Drawings.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For manufacturers of insulating-glass units with sputter-coated, low-E coatings.
	B. Product Certificates: For glass.
	C. Product Test Reports: For insulating glass and glazing sealants, for tests performed by a qualified testing agency.
	D. Sample Warranties: For special warranties.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications for Insulating-Glass Units with Sputter-Coated, Low-E Coatings: A qualified insulating-glass manufacturer who is approved and certified by coated-glass manufacturer.
	B. Glass Testing Agency Qualifications: A qualified independent testing agency accredited according to the NFRC CAP 1 Certification Agency Program.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect glazing materials according to manufacturer's written instructions. Prevent damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.

	1.8 FIELD CONDITIONS
	A. Environmental Limitations: Do not proceed with glazing when ambient and substrate temperature conditions are outside limits permitted by glazing material manufacturers and when glazing channel substrates are wet from rain, frost, condensation, or other causes.

	1.9 WARRANTY
	A. Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer agrees to replace coated-glass units that deteriorate within specified warranty period. Deterioration of coated glass is defined as defects developed from normal use that are not attributed to glass breakage or to maintaining and cleaning coated glass contrary to manufacturer's written instructions. Defects include peeling, cracking, and other indications of deterioration in coating.
	B. Manufacturer's Special Warranty for Insulating Glass: Manufacturer agrees to replace insulating-glass units that deteriorate within specified warranty period. Deterioration of insulating glass is defined as failure of hermetic seal under normal use that is not attributed to glass breakage or to maintaining and cleaning insulating glass contrary to manufacturer's written instructions. Evidence of failure is the obstruction of vision by dust, moisture, or film on interior surfaces of glass.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with requirements, provide products by one of the following manufacturers, or an approved equivalent.
	B. Source Limitations for Glass: Obtain from single source from single manufacturer for each glass type.
	C. Source Limitations for Glazing Accessories: Obtain from single source from single manufacturer for each product and installation method.

	2.2 PERFORMANCE REQUIREMENTS
	A. General: Installed glazing systems shall withstand normal thermal movement and wind and impact loads (where applicable) without failure, including loss or glass breakage attributable to the following: defective manufacture, fabrication, or installation; failure of sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; or other defects in construction.
	B. Structural Performance: Glazing shall withstand the following design loads within limits and under conditions indicated determined according to the KBC and ASTM E 1300.
	C. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 16 CFR 1201, Category II.
	D. Thermal and Optical Performance Properties: Provide glass with performance properties specified, as indicated in manufacturer's published test data, based on procedures indicated below:

	2.3 GLASS PRODUCTS, GENERAL
	A. Glazing Publications: Comply with published recommendations of glass product manufacturers and organizations below unless more stringent requirements are indicated. See these publications for glazing terms not otherwise defined in this Section or in referenced standards.
	B. Provide glass and/or glazing products in compliance with the Kentucky Building Code, whether indicated in the specified products or not.
	C. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with certification label complying with the Kentucky Building Code. Label shall indicate manufacturer's name, type of glass, thickness, and safety glazing standard with which glass complies.
	D. Insulating-Glass Certification Program: Permanently marked either on spacers or on at least one component lite of units with appropriate certification label of IgCC.
	E. Thickness: Where glass thickness is indicated, it is a minimum.
	F. Strength: Where annealed float glass is indicated, provide annealed float glass, heat-strengthened float glass, or fully tempered float glass as needed to comply with "Performance Requirements" Article. Where heat-strengthened float glass is indicated, provide heat-strengthened float glass or fully tempered float glass as needed to comply with "Performance Requirements" Article. Where fully tempered float glass is indicated, provide fully tempered float glass.

	2.4 GLASS PRODUCTS
	A. Clear Annealed Float Glass: ASTM C 1036, Type I, Class 1 (clear), Quality-Q3.
	B. Tinted Annealed Float Glass: ASTM C 1036, Type I, Class 2 (tinted), Quality-Q3.
	C. Fully Tempered Float Glass: ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3.

	2.5 INSULATING GLASS
	A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass separated by a dehydrated interspace, qualified according to ASTM E 2190.

	2.6 GLAZING SEALANTS
	A. General:

	2.7 GLAZING TAPES
	A. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids elastomeric tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer rod as recommended in writing by tape and glass manufacturers for application indicated; and complying with ASTM C 1281 and AAMA 800 for products indicated below:

	2.8 MISCELLANEOUS GLAZING MATERIALS
	A. General: Provide products of material, size, and shape complying with referenced glazing standard, with requirements of manufacturers of glass and other glazing materials for application indicated, and with a proven record of compatibility with surfaces contacted in installation.
	B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.
	D. Spacers: Elastomeric blocks or continuous extrusions of hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	E. Edge Blocks: Elastomeric material of hardness needed to limit glass lateral movement (side walking).

	2.9 FABRICATION OF GLAZING UNITS
	A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced glazing publications, to comply with system performance requirements.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the following:
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean glazing channels and other framing members receiving glass immediately before glazing. Remove coatings not firmly bonded to substrates.
	B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as needed so that exterior and interior surfaces are readily identifiable. Do not use materials that leave visible marks in the completed Work.

	3.3 GLAZING, GENERAL
	A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	B. Protect glass edges from damage during handling and installation. Remove damaged glass from Project site and legally dispose of off Project site. Damaged glass includes glass with edge damage or other imperfections that, when installed, could weaken glass, impair performance, or impair appearance.
	C. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction testing.
	D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless otherwise required by glass manufacturer. Set blocks in thin course of compatible sealant suitable for heel bead.
	E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	F. Provide spacers for glass lites where length plus width is larger than 50 inches.
	G. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.
	H. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
	I. Set glass lites with proper orientation so that coatings face exterior or interior as specified.

	3.4 TAPE GLAZING
	A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline of stops.
	B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to make them fit opening.
	C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. Cover horizontal framing joints by applying tapes to jambs, then to heads and sills.
	D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped. Seal joints in tapes with compatible sealant approved by tape manufacturer.
	E. Do not remove release paper from tape until right before each glazing unit is installed.
	F. Apply heel bead of elastomeric sealant.
	G. Center glass lites in openings on setting blocks, and press firmly against tape by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops. Start gasket applications at corners and work toward centers of openings.
	H. Apply cap bead of elastomeric sealant over exposed edge of tape.

	3.5 GASKET GLAZING (DRY)
	A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings exactly, with allowance for stretch during installation.
	B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints miter cut and bonded together at corners.
	C. Installation with Drive-in Wedge Gaskets: Center glass lites in openings on setting blocks, and press firmly against soft compression gasket by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops. Start gasket applications at corners and work toward centers of openings. Compress gaskets to produce a weathertight seal without developing bending stresses in glass. Seal gasket joints with sealant recommended by gasket manufacturer.
	D. Installation with Pressure-Glazing Stops: Center glass lites in openings on setting blocks, and press firmly against soft compression gasket. Install dense compression gaskets and pressure-glazing stops, applying pressure uniformly to compression gaskets. Compress gaskets to produce a weathertight seal without developing bending stresses in glass. Seal gasket joints with sealant recommended by gasket manufacturer.
	E. Install gaskets so they protrude past face of glazing stops.

	3.6 CLEANING AND PROTECTION
	A. Immediately after installation remove nonpermanent labels and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, alkaline deposits, or stains.
	C. Remove and replace glass that is damaged during construction period.
	D. Wash glass on both exposed surfaces not more than four days before date scheduled for inspections that establish date of Substantial Completion. Wash glass as recommended in writing by glass manufacturer.

	3.7 INSULATING GLASS SCHEDULE
	A. Glass Type Type IG1: Low-E-coated, clear insulating glass.
	B. END OF SECTION 08 80 00



	09 22 16 - Non-Structural Metal Framing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 FRAMING SYSTEMS
	A. Framing Members, General: Comply with ASTM C 754 for conditions indicated.
	B. Studs and Runners: ASTM C 645.
	C. Slip-Type Head Joints: Where indicated, provide one of the following:
	D. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated.
	E. Cold-Rolled Channel Bridging: Steel, 0.053-inch minimum base-metal thickness, with minimum 1/2-inch-wide flanges.
	F. Hat-Shaped, Rigid Furring Channels: ASTM C 645.
	G. Cold-Rolled Furring Channels: 0.053-inch uncoated-steel thickness, with minimum 1/2-inch-wide flanges.
	H. Z-Shaped Furring: With slotted or non-slotted web, face flange of 1-1/4 inches, wall attachment flange of 7/8 inch, minimum uncoated-metal thickness of 0.018 inch, and depth required to fit insulation thickness indicated.

	2.2 SUSPENSION SYSTEMS
	A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter wire, or double strand of 0.048-inch-diameter wire.
	B. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter.
	C. Flat Hangers: Steel sheet, 1 by 3/16 inch by length indicated.
	D. Carrying Channels: Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.053 inch and minimum 1/2-inch-wide flanges.
	E. Furring Channels (Furring Members):
	F. Grid Suspension System for Gypsum Board Ceilings: ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.

	2.3 AUXILIARY MATERIALS
	A. General: Provide auxiliary materials that comply with referenced installation standards.
	B. Isolation Strip at Exterior Walls: Provide one of the following:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in anchors, and structural framing, for compliance with requirements and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Suspended Assemblies: Coordinate installation of suspension systems with installation of overhead structure to ensure that inserts and other provisions for anchorages to building structure have been installed to receive hangers at spacing required to support the Work and that hangers will develop their full strength.

	3.3 INSTALLATION, GENERAL
	A. Installation Standard: ASTM C 754.
	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, wall-mounted TV brackets or similar construction.  See Drawings for all locations.
	C. Install bracing at terminations in assemblies.
	D. Do not bridge building control and expansion joints with non-load-bearing steel framing members. Frame both sides of joints independently.

	3.4 INSTALLING FRAMED ASSEMBLIES
	A. Install framing system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	C. Install studs so flanges within framing system point in same direction.
	D. Install tracks (runners) at floors and overhead supports. Extend framing full height to structural supports or substrates above suspended ceilings except where partitions are indicated to terminate at suspended ceilings. Continue framing around ducts penetrating partitions above ceiling.
	E. Direct Furring:
	F. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 1/8 inch from the plane formed by faces of adjacent framing.

	3.5 INSTALLING SUSPENSION SYSTEMS
	A. Install suspension system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	B. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	C. Suspend hangers from building structure as follows:
	D. Seismic Bracing: Sway-brace suspension systems with hangers used for support.
	E. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems meet vertical surfaces. Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.
	F. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive finishes.



	09 29 00 - Gypsum Board
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.3 DELIVERY, STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack panels flat and supported on risers on a flat platform to prevent sagging.

	1.4 FIELD CONDITIONS
	A. Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.


	PART 2 -  PRODUCTS
	2.1 GYPSUM BOARD, GENERAL
	A. Size: Provide maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.

	2.2 INTERIOR GYPSUM BOARD
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following, or comparable products by a nationally recognized manufacturer:
	B. Gypsum Board, Type X: ASTM C 1396/C 1396M.
	C. Moisture- and Mold-Resistant Gypsum Board: ASTM C 1396/C 1396M. With moisture- and mold-resistant core and paper surfaces.

	2.3 TRIM ACCESSORIES
	A. Interior Trim: ASTM C 1047.

	2.4 JOINT TREATMENT MATERIALS
	A. General: Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	C. Joint Compound for Interior Gypsum Board: For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.

	2.5 AUXILIARY MATERIALS
	A. General: Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum panels to continuous substrate.
	C. Steel Drill Screws: ASTM C 1002, unless otherwise indicated.
	D. Unfaced Sound Attenuation Blankets (Acoustic Batt Insulation): ASTM C 665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from slag wool or rock wool, with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.
	E. Faced Sound Attenuation Blankets (Faced Acoustic Batt Insulation): Slag wool or rock wool-fiber blanket, polypropylene-scrim-kraft faced: ASTM C 665, Type II (nonreflective faced), Class A (faced surface with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics); Category 1 (membrane is a vapor barrier).


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out. Butt panels together for a light contact at edges and ends with not more than 1/16 inch of open space between panels. Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints. Do not place tapered edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do not make joints other than control joints at corners of framed openings.
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors. Provide ¼ to ½ inch-wide spaces at these locations and trim edges with edge trim where edges of panels are exposed. Seal joints between edges and abutting structural surfaces with acoustical sealant.
	G. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	H. Install sound attenuation blankets before installing gypsum panels unless blankets are readily installed after panels have been installed on one side.

	3.3 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	B. Single-Layer Application:
	C. Laminating to Substrate: Where gypsum panels are indicated as directly adhered to a substrate (other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum board manufacturer's written recommendations and temporarily brace or fasten gypsum panels until fastening adhesive has set.

	3.4 INSTALLING TRIM ACCESSORIES
	A. General: For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels. Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints: Install control joints according to ASTM C 840 and in specific locations approved by Architect for visual effect.
	C. Interior Trim: Install in the following locations:

	3.5 FINISHING GYPSUM BOARD
	A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration. Promptly remove residual joint compound from adjacent surfaces.
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.
	D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to ASTM C 840:

	3.6 PROTECTION
	A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall application.
	B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	C. Remove and replace panels that are wet, moisture damaged, and mold damaged.



	09 51 13 - Acoustical Panel Ceilings
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes acoustical panels and exposed suspension systems for ceilings.
	B. Products furnished, but not installed under this Section, include anchors, clips, and other ceiling attachment devices to be cast in concrete.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	B. Qualification Data: For testing agency.
	C. Product Test Reports: For each acoustical panel ceiling, for tests performed by a qualified testing agency.
	D. Evaluation Reports: For each acoustical panel ceiling suspension system and anchor and fastener type, from ICC-ES.
	E. Field quality-control reports.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For finishes to include in maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Qualified according to NVLAP for testing indicated.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver acoustical panels, suspension-system components, and accessories to Project site in original, unopened packages and store them in a fully enclosed, conditioned space where they will be protected against damage from moisture, humidity, temperature extremes, direct sunlight, surface contamination, and other causes.
	B. Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture content.
	C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

	1.8 FIELD CONDITIONS
	A. Environmental Limitations: Do not install acoustical panel ceilings until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained at the levels indicated for Project when occupied for its intended use.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Acoustical ceiling shall withstand the effects of earthquake motions determined according to ASCE/SEI 7 and the following:
	B. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.

	2.2 ACOUSTICAL PANELS, GENERAL
	A. Source Limitations:
	B. Acoustical Panel Standard: Provide manufacturer's standard panels of configuration indicated that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light reflectances unless otherwise indicated.
	C. Acoustical Panel Colors and Patterns: Match appearance characteristics indicated for each product type.

	2.3 ACOUSTICAL PANELS
	A. Basis of Design Product:  Subject to compliance with requirements, provide “Fine Fissured” by Armstrong World Industries or comparable product by one of the following:
	B. Classification: Provide panels complying with ASTM E 1264 for type, form, and pattern as follows:
	C. Color:  White.
	D. LR: Not less than 0.80.
	E. NRC: Not less than 0.70.
	F. CAC: Not less than 35.
	G. Edge/Joint Detail:  Square.
	H. Thickness:  3/4 inch.
	I. Modular Size:  24 by 24 inches.
	J. Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment: Provide acoustical panels treated with manufacturer's standard antimicrobial formulation that inhibits fungus, mold, mildew, and gram-positive and gram-negative bacteria and showing no mold, mildew, or bacterial growth when tested according to ASTM D 3273 and evaluated according to ASTM D 3274 or ASTM G 21.

	2.4 METAL SUSPENSION SYSTEMS, GENERAL
	A. Metal Suspension-System Standard: Provide manufacturer's standard direct-hung metal suspension systems of types, structural classifications, and finishes indicated that comply with applicable requirements in ASTM C 635/C 635M.
	B. Attachment Devices: Size for five times the design load indicated in ASTM C 635/C 635M, Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design requirements.
	C. Wire Hangers, Braces, and Ties: Provide wires complying with the following requirements:
	D. Angle Hangers: Angles with legs not less than 7/8 inch wide; formed with 0.04-inch-thick, galvanized-steel sheet complying with ASTM A 653/A 653M, G90 coating designation; with bolted connections and 5/16-inch-diameter bolts.
	E. Seismic Stabilizer Bars: Manufacturer's standard perimeter stabilizers designed to accommodate seismic forces.
	F. Seismic Struts: Manufacturer's standard compression struts designed to accommodate seismic forces.
	G. Seismic Clips: Manufacturer's standard seismic clips designed and spaced to secure acoustical panels in place.

	2.5 METAL SUSPENSION SYSTEM
	A. Basis of Design Product:  Subject to compliance with requirements, provide “Prelude XL” by Armstrong World Industries with Armstrong’s Seismic Rx Suspension System (EST-1308) or comparable product by one of the following:
	B. Wide-Face, Capped, Double-Web, Hot-Dip Galvanized, G60, Steel Suspension System: Main and cross runners roll formed from cold-rolled steel sheet; hot-dip galvanized according to ASTM A 653/A 653M, G60 coating designation; with prefinished, cold-rolled, 15/16-inch-wide aluminum caps on flanges.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, including structural framing to which acoustical panel ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceiling installation and anchorage and with requirements for installation tolerances and other conditions affecting performance of acoustical panel ceilings.
	B. Examine acoustical panels before installation. Reject acoustical panels that are wet, moisture damaged, or mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling. Avoid using less-than-half-width panels at borders, and comply with layout shown on reflected ceiling plans.

	3.3 INSTALLATION
	A. General: Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic design requirements indicated, according to manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	B. Suspend ceiling hangers from building's structural members and as follows:
	C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns. Suspend bracing from building's structural members as required for hangers, without attaching to permanent metal forms, steel deck, or steel deck tabs. Fasten bracing wires into concrete with cast-in-place or postinstalled anchors.
	D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical panels.
	E. Install suspension-system runners so they are square and securely interlocked with one another. Remove and replace dented, bent, or kinked members.
	F. Install acoustical panels with undamaged edges and fit accurately into suspension-system runners and edge moldings. Scribe and cut panels at borders and penetrations to provide a neat, precise fit.

	3.4 CLEANING
	A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension-system members. Comply with manufacturer's written instructions for cleaning and touchup of minor finish damage. Remove and replace ceiling components that cannot be successfully cleaned and repaired to permanently eliminate evidence of damage.



	09 65 13 - Resilient Base and Accessories
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples for Initial Selection: For each type of product indicated.
	C. Product Schedule: For resilient base and accessory products. Use same designations indicated on Drawings.

	1.3 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 50 deg F or more than 90 deg F.

	1.5 FIELD CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F or more than 95 deg F, in spaces to receive resilient products during the following time periods:
	B. After installation and until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 55 deg F or more than 95 deg F.
	C. Install resilient products after other finishing operations, including painting, have been completed.


	PART 2 -  PRODUCTS
	2.1 THERMOPLASTIC-RUBBER BASE
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Product Standard: ASTM F 1861, Type TP (rubber, thermoplastic).
	C. Thickness:  0.125 inch.
	D. Height:  4 inches.
	E. Lengths:  Coils in manufacturer's standard length.
	F. Outside Corners:  Preformed.
	G. Inside Corners:  Job formed.
	H. Colors:  As selected by Architect from full range of industry colors.

	2.2 VINYL MOLDING ACCESSORY
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Description: Vinyl transition strips.
	C. Profile and Dimensions:  Provide profile suitable for conditions listed.
	D. Locations:  Provide transitions strips at all transitions between flooring materials.
	E. Colors and Patterns:  As selected by Architect from full range of industry colors.

	2.3 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds: Latex-modified, portland cement based or blended hydraulic-cement-based formulation provided or approved by resilient-product manufacturer for applications indicated.
	B. Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient products and substrate conditions indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient products.
	B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; remove bumps and ridges to produce a uniform and smooth substrate.
	C. Do not install resilient products until they are the same temperature as the space where they are to be installed.
	D. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient products.

	3.3 RESILIENT BASE INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient base.
	B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent fixtures in rooms and areas where base is required.
	C. Install resilient base in lengths as long as practical without gaps at seams and with tops of adjacent pieces aligned.
	D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous contact with horizontal and vertical substrates.
	E. Do not stretch resilient base during installation.
	F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient base with manufacturer's recommended adhesive filler material.
	G. Preformed Corners: Install preformed corners before installing straight pieces.
	H. Job-Formed Corners:

	3.4 RESILIENT ACCESSORY INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient accessories.
	B. Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates throughout length of each piece. Install reducer strips at edges of floor covering that would otherwise be exposed.

	3.5 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protecting resilient products.
	B. Perform the following operations immediately after completing resilient-product installation:
	C. Protect resilient products from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Cover resilient products subject to wear and foot traffic until Substantial Completion.



	09 91 00 - Painting
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes, but is not limited to, surface preparation and the application of paint systems on the following interior and exterior substrates:
	B. Painting shall include surface preparation and application of paint to all exposed building elements visible within a given room or space, including but not limited to the list of items above.  This shall also include items on the exterior not provided with a factory finish, including but not limited to conduits, piping and exposed steel at building openings.

	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Initial Selection:  For each type of topcoat product indicated.
	C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat indicated.
	D. Product List:  For each product indicated, include the following:

	1.3 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 45 deg F.

	1.4 EXTRA MATERIALS
	A. Furnish extra materials described below that are from same production run (batch mix) as materials applied and that are packaged for storage and identified with labels describing contents.

	1.5 PROJECT CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 50 and 95 deg F.
	B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design:  Subject to compliance with requirements, provide Sherwin Williams or comparable products by one of the following:

	2.2 PAINT, GENERAL
	A. Material Compatibility:
	B. Colors:

	2.3 BLOCK FILLERS
	A. Heavy Duty Concrete Masonry Unit Block Filler:  Factory formulated heavy duty acrylic type interior/exterior block filler.
	B. Epoxy Concrete Masonry Unit Block Filler:  High-performance, two-part, chemically cured, waterborne epoxy block filler.

	2.4 MASONRY/HIGH PERFORMANCE PRIMERS
	A. Concrete and Masonry Primer:  Premium quality, waterborne acrylic, direct-to-metal/masonry primer.

	2.5 PRIMERS/SEALERS
	A. Interior Latex Primer:  Factory formulated professional quality latex primer.
	B. Interior/Exterior Multi-Purpose Primer:  Factory formulated, professional quality acrylic primer.
	C. Exterior Primer:  Factory formulated acrylic multi-purpose primer.

	2.6 METAL PRIMERS
	A. Ferrous Metal Primer:  Factory formulated, rust inhibitive, quick drying alkyd type metal primer.
	B. Galvanized Metal Primer:  Factory formulated, flexible, high-adherent acrylic type galvanized metal primer.
	C. Steel Metal Primer:  Factory formulated, flexible, high-adherent type metal primer.

	2.7 WOOD PRIMERS
	A. Interior Wood Primer:  Factory formulated professional quality solvent based wood primer.
	B. Exterior Wood Primer:  Factory formulated solvent based exterior primer.

	2.8 LATEX PAINTS
	A. Interior Latex (Flat):  Factory formulated professional quality interior flat paint.
	B. Interior Latex (Eggshell):  Factory formulated professional quality interior wall and trim paint.
	C. Interior Latex (Semigloss):  Factory formulated professional quality interior wall and trim paint.
	D. Exterior (Satin):  Superior performance, high quality acrylic exterior finish.
	E. Exterior (Semigloss):  Superior performance, high quality acrylic exterior finish.

	2.9 ALKYD PAINTS
	A. Interior Alkyd (Eggshell):  Factory formulated professional quality interior alkyd finish for walls and trim.
	B. Interior Alkyd (Semigloss):  Factory formulated professional quality interior alkyd finish for walls and trim.
	C. Exterior Alkyd (Semigloss):  Factory formulated professional quality exterior alkyd finish for walls and trim.

	2.10 STAINS / VARNISHES
	A. Wood Stain:  Professional quality interior linseed oil resin stain.
	B. Wood Varnish, (Satin):  Professional quality interior satin polyurethane finish.
	C. Wood Varnish, (Gloss):  Professional quality interior gloss polyurethane finish.

	2.11 DRY FOG/FALL COATINGS
	A. Interior Alkyd Dry Fog/Fall:  Factory formulated high-hiding interior dryfall coating.  Coating shall be available in both black and tintable base.

	2.12 HIGH PERFORMANCE ARCHITECTURAL COATINGS
	A. Acrylic Coating:  Premium quality single-part waterborne acrylic semi-gloss high traffic enamel.
	B. Epoxy Coating:  High solids, high performance, two-part chemically-cured tile-like epoxy coating for high moisture areas.
	C. Waterborne epoxy coating:  High performance, two-part chemically-cured waterborne semi-gloss epoxy coating.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of work.
	B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	C. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	D. Begin coating application only after unsatisfactory conditions have been corrected and surfaces are dry.

	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates indicated.
	B. Remove plates, machined surfaces, and similar items already in place that are not to be painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparation and painting.
	C. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and incompatible paints and encapsulants.
	D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written instructions.
	E. Concrete Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written instructions.
	F. Steel Substrates:  Remove rust and loose mill scale.  Clean using methods recommended in writing by paint manufacturer.
	G. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.
	H. Aluminum Substrates:  Remove surface oxidation.
	I. Wood Substrates:
	J. Gypsum Board Substrates:  Do not begin paint application until finishing compound is dry and sanded smooth.
	K. Cotton or Canvas Insulation Covering Substrates:  Remove dust, dirt, and other foreign material that might impair bond of paints to substrates.

	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions.
	B. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color breaks.
	D. The number and coats and film thickness are the same regardless of application method.  Do not apply succeeding coats until previous coat has cured as required by the manufacturer.
	E. Minimum coating thickness:  Apply paint materials no thinner than the manufacturer’s recommended spreading rate to achieve dry film thickness indicated.
	F. Block Fillers:  Apply block fillers to concrete masonry block at a rate to ensure complete coverage with pores filled.  Block filler shall extend fully into masonry jambs of windows and a minimum of 8 inches above scheduled ceiling height.  Mask off hollow metal frames and block fill walls completely up to edges of frames along jambs and heads.
	G. Painting Mechanical and Electrical Work:  Paint items exposed in equipment rooms and occupied spaces including, but not limited to, the following:
	H. HM Frames and Doors:  All interior and exterior HM frames and doors shall be spray painted.  No roller or brush painting.

	3.4 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces.  Remove spattered paints by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application.  Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.5 INTERIOR PAINTING SCHEDULE
	A. Steel Substrates:
	B. Galvanized-Metal Substrates:
	C. Gypsum Board Substrates:
	D. Mechanical and Electrical Substrates:  Including piping, ducts, conduits and hangars.

	3.6 EXTERIOR PAINTING SCHEDULE
	A. Steel Substrates:
	B. Galvanized-Metal Substrates:



	10 14 16 fl - plaques
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes plaques.

	1.2 DEFINITIONS
	A. Accessible: In accordance with the accessibility standard.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For plaques.
	C. Samples for Initial Selection: For each type of plaque, exposed component, and exposed finish.
	D. Plaque Schedule: Use same designations specified or indicated on Drawings or in a plaque or sign schedule.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For manufacturer.
	B. Sample Warranty: For special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For plaques to include in maintenance manuals.

	1.6 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of plaques that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 PLAQUES, GENERAL
	2.2 PERFORMANCE REQUIREMENTS
	A. Accessibility Standard: Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings and Facilities and ICC A117.1 for signs.

	2.3 PLAQUES
	A. Cast Plaque, Dedication Plaque: Plaque with background texture, border, and characters having uniform faces, sharp corners, and precisely formed lines and profiles; and as follows:

	2.4 MATERIALS
	A. Aluminum Castings: ASTM B 26/B 26M, alloy and temper recommended by plaque manufacturer for casting process used and for type of use and finish indicated.

	2.5 ACCESSORIES
	A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of plaques, noncorrosive and compatible with each material joined, and complying with the following:

	2.6 FABRICATION
	A. General: Provide manufacturer's standard plaques according to requirements indicated.

	2.7 GENERAL FINISH REQUIREMENTS
	A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
	C. Directional Finishes: Run grain with long dimension of each piece and perpendicular to long dimension of finished trim or border surface unless otherwise indicated.
	D. Organic, Anodic, and Chemically Produced Finishes: Apply to formed metal after fabrication but before applying contrasting polished finishes on raised features unless otherwise indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of plaque work.
	B. Verify that plaque-support surfaces are within tolerances to accommodate plaques without gaps or irregularities between backs of plaques and support surfaces unless otherwise indicated.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General: Install plaques using mounting methods indicated and according to manufacturer's written instructions.
	B. Mounting Methods:

	3.3 ADJUSTING AND CLEANING
	A. Remove and replace damaged or deformed plaques and plaques that do not comply with specified requirements. Replace plaques with damaged or deteriorated finishes or components that cannot be successfully repaired by finish touchup or similar minor repair procedures.
	B. Remove temporary protective coverings and strippable films as plaques are installed.
	C. On completion of installation, clean exposed surfaces of plaques according to manufacturer's written instructions, and touch up minor nicks and abrasions in finish. Maintain plaques in a clean condition during construction and protect from damage until acceptance by Owner.



	10 14 19 - Dimensional Letter Signage
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For signs.
	C. Samples for Initial Selection: For each type of sign assembly, exposed component, and exposed finish.
	D. Product Schedule: For dimensional letter signs. Use same designations indicated on Drawings or specified.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For manufacturer.
	B. Sample Warranty: For special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For signs to include in maintenance manuals.

	1.6 FIELD CONDITIONS
	A. Field Measurements: Verify locations of electrical service embedded in permanent construction by other installers by field measurements before fabrication, and indicate measurements on Shop Drawings.

	1.7 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of signs that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 DIMENSIONAL CHARACTERS
	A. Cast Characters: Characters with uniform faces, sharp corners, and precisely formed lines and profiles, and as follows:

	2.2 DIMENSIONAL CHARACTER MATERIALS
	A. Aluminum Sheet and Plate: ASTM B 209, alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated.
	B. Paints and Coatings for Sheet Materials: Inks, dyes, and paints that are recommended by manufacturer for optimum adherence to surface and are UV and water resistant for colors and exposure indicated.

	2.3 ACCESSORIES
	A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signs, noncorrosive and compatible with each material joined, and complying with the following:
	B. Adhesive: As recommended by sign manufacturer.
	C. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.

	2.4 FABRICATION
	A. General: Provide manufacturer's standard sign assemblies according to requirements indicated.
	B. Brackets: Fabricate brackets, fittings, and hardware for bracket-mounted signs to suit sign construction and mounting conditions indicated. Modify manufacturer's standard brackets as required.

	2.5 GENERAL FINISH REQUIREMENTS
	A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
	C. Directional Finishes: Run grain with long dimension of each piece and perpendicular to long dimension of finished trim or border surface unless otherwise indicated.
	D. Organic, Anodic, and Chemically Produced Finishes: Apply to formed metal after fabrication but before applying contrasting polished finishes on raised features unless otherwise indicated.

	2.6 ALUMINUM FINISHES
	A. Clear Anodic Finish: AAMA 611, Class I, 0.018 mm or thicker.
	B. Color Anodic Finish: AAMA 611, Class I, 0.018 mm or thicker.
	C. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness of 1.5 mils. Comply with coating manufacturer's written instructions for cleaning, conversion coating, and applying and baking finish.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Verify that sign-support surfaces are within tolerances to accommodate signs without gaps or irregularities between backs of signs and support surfaces unless otherwise indicated.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General: Install signs using mounting methods indicated and according to manufacturer's written instructions.
	B. Mounting Methods:

	3.3 ADJUSTING AND CLEANING
	A. Remove and replace damaged or deformed characters and signs that do not comply with specified requirements. Replace characters with damaged or deteriorated finishes or components that cannot be successfully repaired by finish touchup or similar minor repair procedures.
	B. Remove temporary protective coverings and strippable films as signs are installed.
	C. On completion of installation, clean exposed surfaces of signs according to manufacturer's written instructions, and touch up minor nicks and abrasions in finish. Maintain signs in a clean condition during construction and protect from damage until acceptance by Owner.



	10 14 23 - Panel Signage
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 DEFINITIONS
	A. Accessible:  In accordance with the accessibility standard.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  For panel signs.
	C. Samples for Initial Selection:  For each type of sign assembly, exposed component, and exposed finish.
	D. Sign Schedule:  Use same designations specified or indicated on Drawings or in a sign schedule.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For manufacturer.
	B. Sample Warranty:  For special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For signs to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer of products.

	1.7 WARRANTY
	A. Special Warranty:  Manufacturer agrees to repair or replace components of signs that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Accessibility Standard:  Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings and Facilities and ICC A117.1 for signs.

	2.2 SIGNS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated or comparable product by one of the following:
	B. Room-Identification Sign:  Sign with smooth, uniform surfaces; with message and characters having uniform faces, sharp corners, and precisely formed lines and profiles; and as follows:

	2.3 PANEL-SIGN MATERIALS
	A. Acrylic Sheet:  ASTM D 4802, category as standard with manufacturer for each sign, Type UVF (UV filtering).
	B. Polycarbonate Sheet:  ASTM C 1349, Appendix X1, Type II (coated, mar-resistant, UV-stabilized polycarbonate), with coating on both sides.
	C. PVC Sheet:  Manufacturer's standard, UV-light stable, PVC plastic.
	D. Paints and Coatings for Sheet Materials:  Inks, dyes, and paints that are recommended by manufacturer for optimum adherence to surface and are UV and water resistant for colors and exposure indicated.

	2.4 ACCESSORIES
	A. Adhesives:  As recommended by sign manufacturer and with a VOC content of 70 g/L or less for adhesives used inside the weatherproofing system and applied on-site when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	B. Two-Face Tape:  Manufacturer's standard high-bond, foam-core tape, 0.045 inch thick, with adhesive on both sides.

	2.5 FABRICATION
	A. General:  Provide manufacturer's standard sign assemblies according to requirements indicated.

	2.6 GENERAL FINISH REQUIREMENTS
	A. Organic, Anodic, and Chemically Produced Finishes:  Apply to formed metal after fabrication but before applying contrasting polished finishes on raised features unless otherwise indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of signage work.
	B. Verify that sign-support surfaces are within tolerances to accommodate signs without gaps or irregularities between backs of signs and support surfaces unless otherwise indicated.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General:  Install signs using mounting methods indicated and according to manufacturer's written instructions.
	B. Room-Identification Signs and Other Accessible Signage:  Install in locations on walls according to accessibility standard.
	C. Mounting Methods:
	D. Signs Mounted on Glass:  Provide opaque sheet matching sign material and finish onto opposite side of glass to conceal back of sign.

	3.3 ADJUSTING AND CLEANING
	A. Remove and replace damaged or deformed signs and signs that do not comply with specified requirements.  Replace signs with damaged or deteriorated finishes or components that cannot be successfully repaired by finish touchup or similar minor repair procedures.
	B. Remove temporary protective coverings and strippable films as signs are installed.
	C. On completion of installation, clean exposed surfaces of signs according to manufacturer's written instructions and touch up minor nicks and abrasions in finish.  Maintain signs in a clean condition during construction and protect from damage until acceptance by Owner.



	10 28 00 - Toilet Accessories
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include the following:
	B. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each accessory required.

	1.3 INFORMATIONAL SUBMITTALS
	A. Warranty:  Sample of special warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  For products listed together in the same Part 2 articles, obtain products from single source from single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.6 COORDINATION
	A. Coordinate accessory locations with other work to prevent interference with clearances required for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, and servicing of accessories.
	B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent delaying the Work.

	1.7 WARRANTY
	A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to replace mirrors that develop visible silver spoilage defects and that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Stainless Steel:  ASTM A 666, Type 304, 0.031-inch minimum nominal thickness unless otherwise indicated.
	B. Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 0.036-inch minimum nominal thickness.
	C. Galvanized-Steel Sheet:  ASTM A 653/A 653M, with G60 hot-dip zinc coating.
	D. Galvanized-Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after fabrication.
	E. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and tamper-and-theft resistant where exposed, and of galvanized steel where concealed.
	F. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service).
	G. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick.
	H. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation.

	2.2 PUBLIC-USE WASHROOM ACCESSORIES
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide products by Bobrick or comparable product by one of the following:
	B. Hat and Coat Hook:
	C. Grab Bar:
	D. Mirror Unit:

	2.3 FABRICATION
	A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  Hang doors and access panels with full-length, continuous hinges.  Equip units for concealed anchorage and with corrosion-resistant backing plates.
	B. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  Provide minimum of six keys to Owner's representative.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to substrate indicated and recommended by unit manufacturer.  Install units level, plumb, and firmly anchored in locations and at heights indicated.
	B. Grab Bars:  Install to withstand a downward load of at least 250 lbf, when tested according to ASTM F 446.

	3.2 ADJUSTING AND CLEANING
	A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or defective items.
	B. Remove temporary labels and protective coatings.
	C. Clean and polish exposed surfaces according to manufacturer's written recommendations.



	10 44 16 - Fire Extinguishers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire extinguishers.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include rating and classification, material descriptions, dimensions of individual components and profiles, and finishes for fire extinguisher and mounting brackets.
	B. Product Schedule: For fire extinguishers. Coordinate final fire-extinguisher schedule with brackets to ensure proper fit and function. Use same designations indicated on Drawings.

	1.3 INFORMATIONAL SUBMITTALS
	A. Warranty: Sample of special warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For fire extinguishers to include in maintenance manuals.

	1.5 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace fire extinguishers that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable Fire Extinguishers."
	B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent testing agency acceptable to authorities having jurisdiction.

	2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS
	A. Fire Extinguishers: Type, size, and capacity for each mounting bracket indicated.
	B. Multipurpose Dry-Chemical Type in Steel Container: UL-rated 4-A:60-B:C, 10-lb nominal capacity, with monoammonium phosphate-based dry chemical in enameled-steel container.
	C. Multipurpose Dry-Chemical Type in Steel Container: UL-rated 10-A:120-B:C, 20-lb nominal capacity, with monoammonium phosphate-based dry chemical in enameled-steel container.

	2.3 MOUNTING BRACKETS
	A. Mounting Brackets: Manufacturer's standard steel, designed to secure fire extinguisher to wall or structure, of sizes required for types and capacities of fire extinguishers indicated, with plated or black baked-enamel finish.
	B. Identification: Lettering complying with authorities having jurisdiction for letter style, size, spacing, and location. Locate as indicated by Architect.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine fire extinguishers for proper charging and tagging.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General: Install fire extinguishers and mounting brackets in locations indicated and in compliance with requirements of authorities having jurisdiction.
	B. Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at locations indicated.



	10 53 80  - Pre-Engineered Fuel Canopy
	10 70 00 - aluminum canopies
	11 50 00 - Miscellaneous Equipment
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.3 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASME Compliance:  Fabricate and label receivers to comply with ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PACKAGED AIR COMPRESSORS AND RECEIVERS
	A. General Description:  Factory-assembled, -wired, -piped, and -tested; electric-motor-driven; air-cooled; continuous-duty air compressors and receivers that deliver air of quality equal to intake air.
	B. Control Panels:  Automatic control station with load control and protection functions.  Comply with NEMA ICS 2 and UL 508.
	C. Receivers:  Steel tank constructed according to ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1.
	D. Mounting Frame:  Fabricate mounting and attachment to pressure vessel with reinforcement strong enough to resist packaged equipment movement during a seismic event when base is anchored to building structure.

	2.2 AIR COMPRESSOR
	A. Basis-of-Design Product: Champion Advantage Series Model VR7F-8 Two-Stage Air Compressor. Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	B. Compressor(s):  Oil-flooded, rotary-screw type with lubricated helical screws and lubricated gear box.
	C. Capacities and Characteristics:

	2.3 HOSE REELS
	A. Type, size, and capacity for each indicated.

	2.4 COMMERCIAL TIRE EQUIPMENT
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	B. Commercial Vehicle Truck & Bus Changer
	C. Commercial Vehicle Truck & Bus Balancer
	D. Warranty: Include standard warranty.

	2.5 TIRE RACKS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following or approved equal.
	B. Truck and Bus Tire Rack; 89”x43”X49”, stackable with tire capacity for 8 Bus tires on their tread, power coated finish.

	2.6 VEHICLE EXHAUST SYSTEM
	A. Vehicle Exhaust System:  Retractable exhaust hose reel for light trucks and school buses

	2.7 USED OIL HEATER
	A. Used Oil Heater System

	2.8 PART WASHER
	A. Model RS-500 as manufactured by Ranger, approved equal Spray Master. Include standard warranty.

	2.9 MOBILE HOT WATER PRESSURE WASHER
	A. Model RS-500 as manufactured by Ranger, approved equal Spray Master. Include standard warranty.


	PART 3 -  EXECUTION
	3.1 EQUIPMENT INSTALLATION
	A. Equipment Mounting:  Install air compressors and air dryers on concrete bases.  Comply with requirements in Section 033000 "Cast-in-Place Concrete."
	B. Install compressed-air equipment anchored to substrate.
	C. Install the following devices on compressed-air equipment:
	D. Engage a factory-authorized service representative to perform startup service.

	3.2 CONNECTIONS
	A. Comply with requirements for piping specified in Section 226114 "Compressed Air Systems." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to machine to allow service and maintenance.

	3.3 IDENTIFICATION
	A. Identify general-service air compressors and components.  Comply with requirements for identification specified in "Identification for Plumbing Piping and Equipment."

	3.4 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain air compressors and air dryers.



	12 21 13 - horizontal louver blinds
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Show fabrication and installation details for horizontal louver blinds.
	C. Samples for Initial Selection:  For each type and color of horizontal louver blind.
	D. Window-Treatment Schedule:  For horizontal louver blinds.  Use same designations indicated on Drawings.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Certificates:  For each type of horizontal louver blind.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For horizontal louver blinds to include in maintenance manuals.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver horizontal louver blinds in factory packages, marked with manufacturer, product name, and location of installation using same designations indicated on Drawings.

	1.6 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install horizontal louver blinds until construction and wet and finish work in spaces, including painting, is complete and dry and ambient temperature and humidity conditions are maintained at the levels indicated for Project when occupied for its intended use.
	B. Field Measurements:  Where horizontal louver blinds are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings.  Allow clearances for operating hardware of operable glazed units through entire operating range.  Notify Architect of installation conditions that vary from Drawings.  Coordinate fabrication schedule with construction progress to avoid delaying the Work.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations:  Obtain horizontal louver blinds from single source from single manufacturer.

	2.2 HORIZONTAL LOUVER BLINDS, ALUMINUM SLATS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide “Décor” by Hunter Douglas or comparable product by one of the following:
	B. Slats:  Aluminum; alloy and temper recommended by producer for type of use and finish indicated; with crowned profile and radius corners.
	C. Headrail:  Formed steel or extruded aluminum; long edges returned or rolled.  Headrails fully enclose operating mechanisms on three sides.
	D. Bottom Rail:  Formed-steel or extruded-aluminum tube that secures and protects ends of ladders and lift cords and has plastic- or metal-capped ends.
	E. Lift Cords:  Manufacturer's standard braided cord.
	F. Ladders:  Evenly spaced across headrail at spacing that prevents long-term slat sag.
	G. Valance:  Manufacturer's standard.
	H. Mounting Brackets:  With spacers and shims required for blind placement and alignment indicated.
	I. Colors, Textures, Patterns, and Gloss:

	2.3 HORIZONTAL LOUVER BLIND FABRICATION
	A. Product Safety Standard:  Fabricate horizontal louver blinds to comply with WCMA A 100.1 including requirements for corded, flexible, looped devices; lead content of components; and warning labels.
	B. Unit Sizes:  Fabricate units in sizes to fill window and other openings as follows, measured at 74 deg F:
	C. Concealed Components:  Noncorrodible or corrosion-resistant-coated materials.
	D. Mounting and Intermediate Brackets:  Designed for removal and reinstallation of blind without damaging blind and adjacent surfaces, for supporting blind components, and for bracket positions and blind placement indicated.
	E. Installation Fasteners:  No fewer than two fasteners per bracket, fabricated from metal noncorrosive to brackets and adjoining construction; type designed for securing to supporting substrate; and supporting blinds and accessories under conditions of normal use.
	F. Color-Coated Finish:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, operational clearances, and other conditions affecting performance.

	3.2 INSTALLATION
	A. Install horizontal louver blinds level and plumb, aligned and centered on openings, and aligned with adjacent units according to manufacturer's written instructions.
	B. Install horizontal louver blinds on all interior and exterior windows.

	3.3 ADJUSTING
	A. Adjust horizontal louver blinds to operate free of binding or malfunction through full operating ranges.

	3.4 CLEANING AND PROTECTION
	A. Clean horizontal louver blind surfaces after installation according to manufacturer's written instructions.
	B. Provide final protection and maintain conditions in a manner acceptable to manufacturer and Installer and that ensures that horizontal louver blinds are without damage or deterioration at time of Substantial Completion.
	C. Replace damaged horizontal louver blinds that cannot be repaired in a manner approved by Architect before time of Substantial Completion.



	13 34 19 - METAL BUILDING SYSTEMS - STRUCTURAL FRAME
	13 34 19.2 - Metal Building Systems - Building Components
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 DEFINITIONS
	A. Terminology Standard: See MBMA's "Metal Building Systems Manual" for definitions of terms for metal building system construction not otherwise defined in this Section or in standards referenced by this Section.
	B. IAS:  International Accreditation Service.

	1.3 COORDINATION
	A. Coordinate metal panel assemblies with rain drainage work, flashing, trim, and construction of supports and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of metal building system component.
	B. Shop Drawings: Indicate components by others. Include full building plan, elevations, sections, details and the following:
	C. Samples for Initial Selection: For units with factory-applied finishes.
	D. Delegated-Design Submittal: For metal building systems.
	E. Contractor shall submit “For Construction” drawings, PE sealed and signed, directly to Kentucky Department of Housing, Buildings and Construction for review at same time as submitting to Architect for review.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For erector and manufacturer.
	B. Welding certificates.
	C. Letter of Design Certification: As required by Section 13 34 19.1.
	D. Sample Warranties: Submittals shall be edited to match project requirements, and shall be stamped or noted “For Review Only”.

	1.7 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For metal panel finishes to include in maintenance manuals.

	1.8 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A qualified manufacturer.
	B. Erector Qualifications: An experienced erector who specializes in erecting and installing work similar in material, design, and extent to that indicated for this Project and who is acceptable to manufacturer.
	C. Welding Qualifications: Qualify procedures and personnel according to the following:

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Deliver components, sheets, panels, and other manufactured items so as not to be damaged or deformed. Package metal panels for protection during transportation and handling.
	B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and surface damage.
	C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of water. Do not store metal panels in contact with other materials that might cause staining, denting, or other surface damage.

	1.10 FIELD CONDITIONS
	A. Weather Limitations: Proceed with panel installation only when weather conditions permit metal panels to be installed according to manufacturers' written instructions and warranty requirements.

	1.11 WARRANTY
	A. Special Warranty on Metal Panel Finishes: Manufacturer agrees to repair finish or replace metal panels that show evidence of deterioration of factory-applied finishes within specified warranty period.
	B. Special Weathertightness Warranty for Standing-Seam Metal Roof Panels: Manufacturer agrees to repair or replace standing-seam metal roof panel assemblies that leak or otherwise fail to remain weathertight within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Source Limitations: Obtain metal building system components, including primary and secondary framing (see Section 13 34 19) and metal panel assemblies, from single source from single manufacturer.

	2.2 SYSTEM DESCRIPTION
	A. Provide a complete, integrated set of mutually dependent components and assemblies that form a metal building system capable of withstanding structural and other loads, thermally induced movement, and exposure to weather without failure or infiltration of water into building interior.
	B. Primary-Frame Type: See Section 13 34 19 “Metal Building Systems – Structural Framing”.
	C. End-Wall Framing: See Section 13 34 19 “Metal Building Systems – Structural Framing”.
	D. Secondary-Frame Type: See Section 13 34 19 “Metal Building Systems – Structural Framing”.
	E. Eave Height: As indicated by nominal height on Drawings.
	F. Bay Spacing: As indicated on Drawings.
	G. Roof Slope: As indicated on Drawings.
	H. Roof System: Manufacturer's standard standing-seam, vertical-rib, metal roof panels.
	I. Exterior Wall System: Manufacturer's standard exposed-fastener, tapered rib, metal wall panels.

	2.3 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, licensed to practice in the project location, to design metal building system.
	B. Structural Performance:
	See Section 13 34 19 “Metal Building Systems – Structural Framing”.
	C. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes by preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
	D. Fire-Resistance Ratings: Where assemblies are indicated to have a fire-resistance rating, provide metal panel assemblies identical to those of assemblies tested for fire resistance per ASTM E 119 or ASTM E 108 by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	E. Fire Propagation Characteristics: Exterior wall assemblies containing foam plastics pass NFPA 285 fire test.
	F. Structural Performance for Metal Roof and Wall Panels: Provide metal panel systems capable of withstanding the effects of the following loads, based on testing according to ASTM E 1592:
	G. Air Infiltration for Metal Roof Panels: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to ASTM E 1680 or ASTM E 283 at the following test-pressure difference:
	H. Air Infiltration for Metal Wall Panels: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to ASTM E 283 at the following test-pressure difference:
	I. Water Penetration for Metal Roof Panels: No water penetration when tested according to ASTM E 1646 or ASTM E 331 at the following test-pressure difference:
	J. Water Penetration for Metal Wall Panels: No water penetration when tested according to ASTM E 331 at the following test-pressure difference:
	K. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for wind-uplift-resistance class indicated.

	2.4 STRUCTURAL-STEEL FRAMING
	See Section 13 34 19 “Metal Building Systems – Structural Framing”.

	2.5 METAL ROOF PANELS
	A. Standing-Seam, Vertical-Rib, Metal Roof Panels: Formed with vertical ribs at panel edges and intermediate stiffening ribs symmetrically spaced between ribs, with factory applied sealant; designed for sequential installation by mechanically attaching panels to supports using concealed clips located under one side of panels and engaging opposite edge of adjacent panels.
	B. Finishes:

	2.6 METAL WALL PANELS
	B. Exposed-Fastener, Reverse-Rib, Metal Liner Panel: Formed with recessed, trapezoidal valleys and flat pan between valleys; designed to be installed by lapping side edges of adjacent panels and mechanically attaching panels to supports using exposed fasteners in side laps.
	C. Finishes:

	2.7 ACCESSORIES
	A. General: Provide accessories as standard with metal building system manufacturer and as specified. Fabricate and finish accessories at the factory to greatest extent possible, by manufacturer's standard procedures and processes. Comply with indicated profiles and with dimensional and structural requirements.
	B. Roof Panel Accessories: Provide components required for a complete metal roof panel assembly including copings, fasciae, corner units, ridge closures, clips, sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of metal roof panels unless otherwise indicated.
	C. Wall Panel Accessories: Provide components required for a complete metal wall panel assembly including copings, fasciae, mullions, sills, corner units, clips, sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of metal wall panels unless otherwise indicated.
	D. Flashing and Trim: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch nominal uncoated steel thickness, prepainted with coil coating; finished to match adjacent metal panels.
	E. Gutters: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inchnominal uncoated steel thickness, prepainted with coil coating; finished to match roof fascia and rake trim. Match profile of gable trim, complete with end pieces, outlet tubes, and other special pieces as required. Fabricate in minimum 96-inch-long sections, sized according to SMACNA's "Architectural Sheet Metal Manual."
	F. Downspouts: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inchnominal uncoated steel thickness, prepainted with coil coating; finished to match metal wall panels. Fabricate in minimum 10-foot-long sections, complete with formed elbows and offsets.
	G. Pipe Flashing: Premolded, EPDM pipe collar with flexible aluminum ring bonded to base.
	H. Materials:

	2.8 FABRICATION
	A. General: Design components and field connections required for erection to permit easy assembly.
	B. Tolerances: Comply with MBMA's "Metal Building Systems Manual" for fabrication and erection tolerances.
	C. Primary Framing: See Section 13 34 19.1 “Metal Building Systems – Structural Framing”.
	D. Secondary Framing: See Section 13 34 19.1 “Metal Building Systems – Structural Framing”.
	E. Metal Panels: Fabricate and finish metal panels at the factory to greatest extent possible, by manufacturer's standard procedures and processes, as necessary to fulfill indicated performance requirements. Comply with indicated profiles and with dimensional and structural requirements.

	2.9 SOURCE QUALITY CONTROL
	A. Special Inspection: Manufacturer will engage a qualified special inspector to perform source quality control inspections and to submit reports.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with erector present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Before erection proceeds, survey elevations and locations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments to receive structural framing, with erector present, for compliance with requirements and metal building system manufacturer's tolerances.
	C. Proceed with erection only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean and prepare surfaces to be painted according to manufacturer's written instructions for each particular substrate condition.
	B. Provide temporary shores, guys, braces, and other supports during erection to keep structural framing secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads. Remove temporary supports when permanent structural framing, connections, and bracing are in place unless otherwise indicated.

	3.3 ERECTION OF STRUCTURAL FRAMING
	See Section 13 34 19.1 “Metal Building Systems – Structural Framing”.
	3.4 METAL PANEL INSTALLATION, GENERAL
	A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard procedures and processes, as necessary to fulfill indicated performance requirements demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and structural requirements.
	B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may be fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same profile and warranted by manufacturer to be equal to factory-formed panels. Fabricate according to equipment manufacturer's written instructions and to comply with details shown.
	C. Examination: Examine primary and secondary framing to verify that structural-panel support members and anchorages have been installed within alignment tolerances required by manufacturer.
	D. General: Anchor metal panels and other components of the Work securely in place, with provisions for thermal and structural movement.
	E. Lap-Seam Metal Panels: Install screw fasteners using power tools with controlled torque adjusted to compress EPDM washers tightly without damage to washers, screw threads, or metal panels. Install screws in predrilled holes.
	F. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with corrosion-resistant coating, by applying rubberized-asphalt underlayment to each contact surface, or by other permanent separation as recommended by metal roof panel manufacturer.
	G. Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for weatherproof performance of metal panel assemblies. Provide types of gaskets, fillers, and sealants indicated; or, if not indicated, provide types recommended by metal panel manufacturer.

	3.5 METAL ROOF PANEL INSTALLATION
	A. General: Provide metal roof panels of full length from eave to ridge unless otherwise indicated or restricted by shipping limitations.
	B. Standing-Seam Metal Roof Panels: Fasten metal roof panels to supports with concealed clips at each standing-seam joint, at location and spacing and with fasteners recommended by manufacturer.

	3.6 METAL WALL PANEL INSTALLATION
	A. General: Install metal wall panels in orientation, sizes, and locations indicated on Drawings. Install panels perpendicular to girts, extending full height of building, unless otherwise indicated. Anchor metal wall panels and other components of the Work securely in place, with provisions for thermal and structural movement.
	B. Metal Wall Panels: Install metal wall panels on exterior side of girts. Attach metal wall panels to supports with fasteners as recommended by manufacturer.

	3.7 ACCESSORY INSTALLATION
	A. General: Install accessories with positive anchorage to building and weathertight mounting, and provide for thermal expansion. Coordinate installation with flashings and other components.
	B. Flashing and Trim: Comply with performance requirements, manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where possible, and set units true to line and level. Install work with laps, joints, and seams that will be permanently watertight and weather resistant.
	C. Gutters: Join sections with riveted-and-soldered or lapped-and-sealed joints. Attach gutters to eave with gutter hangers spaced as required for gutter size, but not more than 36 inches o.c. using manufacturer's standard fasteners. Provide end closures and seal watertight with sealant. Provide for thermal expansion.
	D. Downspouts: Join sections with 1-1/2-inch telescoping joints. Provide fasteners designed to hold downspouts securely 1 inch away from walls; locate fasteners at top and bottom and at approximately 60 incheso.c. in between.
	E. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to panel as recommended by manufacturer.

	3.8 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a qualified special inspector to perform field quality control special inspections and to submit reports.
	B. Product will be considered defective if it does not pass tests and inspections.

	3.9 CLEANING AND PROTECTION
	A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according to ASTM A 780/A 780M and manufacturer's written instructions.
	B. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during construction period.
	C. Touchup Painting: After erection, promptly clean, prepare, and prime or reprime field connections, rust spots, and abraded surfaces of prime-painted structural framing, bearing plates, and accessories.
	D. Touchup Painting: Cleaning and touchup painting are specified in Division 09.
	E. Metal Panels: Remove temporary protective coverings and strippable films, if any, as metal panels are installed. On completion of metal panel installation, clean finished surfaces as recommended by metal panel manufacturer. Maintain in a clean condition during construction.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Water coolers.
	2. Bottle filling stations.
	3. Supports.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of pressure water cooler and bottle filling station.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings:
	1. Include diagrams for power wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For water coolers and bottle filling stations to include in maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Filter Cartridges: Equal to 100% percent of quantity installed for each type and size indicated, but no fewer than one of each.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Standards:
	1. Water coolers and bottle filling stations intended to convey or dispense water for human consumption are to comply with the U.S. Safe Drinking Water Act (SDWA), requirements of the Authority Having Jurisdiction (AHJ), and with NSF 61 or NSF 372, or...
	2. Comply with ASHRAE 34 for water coolers. Provide HFC 134a (tetrafluoroethane) refrigerant unless otherwise indicated.
	3. Comply with UL 399.
	4. Comply with ASME A112.19.3/CSA B45.4.
	5. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	6. Comply with NSF 42 and NSF 53 for water filters for water coolers and bottle filling stations.
	7. Comply with ICC A117.1 for accessible water coolers and bottle filling stations.


	2.2 WATER COOLERS
	A. Water Coolers - Surface Wall-Mounted, Powder-Coated Metal:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Elkay.
	b. Halsey Taylor.
	c. Haws Corporation.
	d. Murdock Manufacturing; A Division of Morris Group International.
	e. Oasis International.

	2. Source Limitations: Obtain surface wall-mounted, powder-coated-metal, water coolers from single source from single manufacturer.
	3. Type: Vandal resistant
	4. Bubbler: One, with adjustable stream regulator, located on each cabinet deck.
	5. Control: Push bar
	6. Glass filler.
	7. Bottle Filler: Sensor activation: Fill rate 0.5 to 1.5 gpm
	8. Drain: Grid with NPS 1-1/4 tailpiece.
	9. Supply: NPS 3/8 with shutoff valve.
	10. Waste Fitting: ASME A112.18.2/CSA B125.2, NPS 1-1/4 brass P-trap.
	11. Filter: One or more water filters with capacity sized for unit peak flow rate.
	12. Cooling System: Electric, with hermetically sealed compressor, cooling coil, air-cooled condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-metal storage tank, and adjustable thermostat.
	13. Support: Water-cooler carrier.
	14. Water-Cooler Mounting Height: High/low - standard/accessible in accordance with ICC A117.1.
	15. Capacities and Characteristics:
	a. Cooled Water: 8 gph
	b. Ambient-Air Temperature: 90 deg F
	c. Inlet-Water Temperature: 80 deg F
	d. Cooled-Water Temperature: 50 deg F
	e. Electrical Characteristics:
	1) Volts: 120 V ac.
	2) Phase: Single.
	3) Hertz: 60 Hz.




	2.3 SUPPORTS
	A. Water-Cooler Carrier:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. Josam Company.
	c. MIFAB, Inc.
	d. Zurn Industries, LLC.

	2. Standard: ASME A112.6.1M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water-supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before fixture installation.
	B. Examine walls and floors for suitable conditions where fixtures will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install fixtures level and plumb according to roughing-in drawings. For fixtures indicated for children, install at height required by authorities having jurisdiction.
	B. Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted fixtures.
	C. Install mounting frames, affixed to building construction, and attach recessed,
	D. Water coolers, and bottle filling stations to mounting frames.
	E. Install water-supply piping with shutoff valve on supply to each fixture to be connected to domestic-water distribution piping. Use ball valve. Install valves in locations where they can be easily reached for operation. Valves are specified in Sect...
	F. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage system.
	G. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use deep-pattern escutcheons where required to conceal protruding fittings. Comply with escutcheon requirements specified in Section 220518 "Escutcheons...
	H. Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant, silicone sealant. Match sealant color to fixture color. Comply with sealant requirements specified in Section 079200 "Joint Sealants."

	3.3 PIPING CONNECTIONS
	A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping. Use size fittings required to match fixtures.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Install ball shutoff valve on water supply to each fixture. Install valve upstream from filter for water cooler. Comply with valve requirements specified in Section 220523.12 "Ball Valves for Plumbing Piping".
	D. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."

	3.4 ELECTRICAL CONNECTIONS
	A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	B. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and NECA 1.
	C. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
	1. Nameplates to be laminated acrylic or melamine plastic signs, as specified in Section 260553 "Identification for Electrical Systems."
	2. Nameplates to be


	3.5 ADJUSTING
	1.  laminated acrylic or melamine plastic signs with a black background and engraved white letters at least 1/2 inch high.
	B. Adjust fixture flow regulators for proper flow and stream height.
	C. Adjust pressure water-cooler temperature settings.

	3.6 CLEANING
	A. After installing fixture, inspect unit. Remove paint splatters and other spots, dirt, and debris. Repair damaged finish to match original finish.
	B. Clean fixtures, on completion of installation, according to manufacturer's written instructions.
	C. Provide protective covering for installed fixtures.
	D. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Category 6 twisted pair cable.
	2. Twisted pair cable hardware, including plugs and jacks.
	3. Cabling identification products.
	4. Grounding provisions for twisted pair cable.
	5. Source quality control requirements for twisted pair cable.


	1.3 DEFINITIONS
	A. Cross-Connect: A facility enabling the termination of cable elements and their interconnection or cross-connection.
	B. EMI: Electromagnetic interference.
	C. FTP: Shielded twisted pair.
	D. F/FTP: Overall foil screened cable with foil screened twisted pair.
	E. F/UTP: Overall foil screened cable with unscreened twisted pair.
	F. IDC: Insulation displacement connector.
	G. LAN: Local area network.
	H. Jack: Also commonly called an "outlet," it is the fixed, female connector.
	I. Plug: Also commonly called a "connector," it is the removable, male telecommunications connector.
	J. RCDD: Registered Communications Distribution Designer.
	K. Screen: A metallic layer, either a foil or braid, placed around a pair or group of conductors.
	L. Shield: A metallic layer, either a foil or braid, placed around a pair or group of conductors.
	M. S/FTP: Overall braid screened cable with foil screened twisted pair.
	N. S/UTP: Overall braid screened cable with unscreened twisted pairs.
	O. UTP: Unscreened (unshielded) twisted pair.

	1.4 COPPER HORIZONTAL CABLING DESCRIPTION
	A. Horizontal cable cabling system shall provide interconnections between Distributor A, Distributor B, or Distributor C, and the equipment outlet, otherwise known as "Cabling Subsystem 1," in the telecommunications cabling system structure. Cabling s...
	1. TIA-568-C.1 requires that a minimum of two equipment outlets be installed for each work area.
	2. Horizontal cabling shall contain no more than one transition point or consolidation point between the horizontal cross-connect and the telecommunications equipment outlet.
	3. Bridged taps and splices shall not be installed in the horizontal cabling.

	B. A work area is approximately 100 sq. ft. (9.3 sq. m), and includes the components that extend from the equipment outlets to the station equipment.
	C. The maximum allowable horizontal cable length is 295 feet (90 m). This maximum allowable length does not include an allowance for the length of 16 feet (4.9 m) to the workstation equipment or in the horizontal cross-connect.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.
	1. Layout Responsibility: Preparation of Shop Drawings and field testing program development by an RCDD.
	2. Installation Supervision: Installation shall be under the direct supervision of Level 2 Installer, who shall be present at all times when Work of this Section is performed at Project site.
	3. Testing Supervisor: Currently certified by BICSI as an RCDD to supervise on-site testing.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Test cables upon receipt at Project site.
	1. Test each pair of twisted pair cable for open and short circuits.


	1.7 PROJECT CONDITIONS
	A. Environmental Limitations: Do not deliver or install cables and connecting materials until wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy level...

	1.8 COORDINATION
	A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's telecommunications and LAN equipment and service suppliers.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General Performance: Horizontal cabling system shall comply with transmission standards in TIA-568-C.1, when tested according to test procedures of this standard.
	B. Telecommunications Pathways and Spaces: Comply with TIA-569-D.
	C. Grounding: Comply with TIA-607-B.

	2.2 GENERAL CABLE CHARACTERISTICS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with the applicable standard and NFPA 70 for the following types:
	1. Communications, Plenum Rated: Type CMP complying with UL 1685.


	2.3 CATEGORY 6 TWISTED PAIR CABLE
	A. Description: Four-pair, balanced-twisted pair cable, with internal spline, certified to meet transmission characteristics of Category 6 cable at frequencies up to 250MHz.
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. AMP NETCONNECT; a TE Connectivity Ltd. company.
	2. CommScope, Inc.
	3. Superior Essex Inc.
	4. SYSTIMAX Solutions; a CommScope Inc. brand.

	C. Standard: Comply with NEMA WC 66/ICEA S-116-732 and TIA-568-C.2 for Category 6 cables.
	D. Conductors: 100-ohm, 23 AWG solid copper.
	E. Shielding/Screening:  Unshielded twisted pairs (UTP).
	F. Cable Rating:  Plenum.
	G. Jacket:  Blue thermoplastic.

	2.4 TWISTED PAIR CABLE HARDWARE
	A. Description: Hardware designed to connect, splice, and terminate twisted pair copper communications cable.
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. AMP NETCONNECT; a TE Connectivity Ltd. company.
	2. CommScope, Inc.
	3. Panduit Corp.
	4. Superior Essex Inc.
	5. SYSTIMAX Solutions; a CommScope Inc. brand.

	C. General Requirements for Twisted Pair Cable Hardware:
	1. Comply with the performance requirements of Category 6.
	2. Comply with TIA-568-C.2, IDC type, with modules designed for punch-down caps or tools.
	3. Cables shall be terminated with connecting hardware of same category or higher.

	D. Source Limitations:  Obtain twisted pair cable hardware from single source from single manufacturer.
	E. Connecting Blocks:
	1. 110-style IDC for Category 6.
	2. Provide blocks for the number of cables terminated on the block, plus 25 percent spare, integral with connector bodies, including plugs and jacks where indicated.

	F. Cross-Connect: Modular array of connecting blocks arranged to terminate building cables and permit interconnection between cables.
	1. Number of Terminals per Field:  One for each conductor in assigned cables.

	G. Patch Panel: Modular panels housing numbered jack units with IDC-type connectors at each jack location for permanent termination of pair groups of installed cables.
	1. Features:
	a. Universal T568A and T568B wiring labels.
	b. Labeling areas adjacent to conductors.
	c. Replaceable connectors.
	d. 24 or 48 ports.

	2. Construction: 16-gauge steel and mountable on 19-inch (483 mm) equipment racks.
	3. Number of Jacks per Field: One for each four-pair cable indicated.

	H. Patch Cords: Factory-made, four-pair cables in 36-inch (900-mm) lengths; terminated with an eight-position modular plug at each end.
	1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure performance. Patch cords shall have latch guards to protect against snagging.
	2. Patch cords shall have color-coded boots for circuit identification.

	I. Plugs and Plug Assemblies:
	1. Male; eight position; color-coded modular telecommunications connector designed for termination of a single four-pair, 100-ohm, unshielded or shielded twisted pair cable.
	2. Standard: Comply with TIA-568-C.2.
	3. Marked to indicate transmission performance.

	J. Jacks and Jack Assemblies:
	1. Female; eight position; modular; fixed telecommunications connector designed for termination of a single four-pair, 100-ohm, unshielded or shielded twisted pair cable.
	2. Designed to snap-in to a patch panel or faceplate.
	3. Standard: Comply with TIA-568-C.2.
	4. Marked to indicate transmission performance.
	5. Color:  Match wiring devices.

	K. Faceplate:
	1. Four port, vertical single gang faceplates designed to mount to single gang wall boxes.
	2. Plastic Faceplate: Match wiring devices.
	3. For use with snap-in jacks accommodating any combination of twisted pair, optical fiber, and coaxial work area cords.

	L. Legend:
	1. Machine printed, in the field, using adhesive-tape label.
	2. Snap-in, clear-label covers and machine-printed paper inserts.


	2.5 GROUNDING
	A. Comply with requirements in Section 270526 "Grounding and Bonding for Communications Systems" for grounding conductors and connectors.
	B. Comply with TIA-607-B.


	PART 3 -  EXECUTION
	3.1 WIRING METHODS
	A. Wiring Method: Install cables in raceways except within consoles, cabinets, desks, and counters and except in accessible ceiling spaces where unenclosed wiring method may be used. Conceal raceways, except in unfinished spaces.
	1. Install plenum cable in environmental air spaces, including plenum ceilings.

	B. Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to terminal points with no excess and without exceeding manufacturer's limitations on bending radii. Provide and use lacing bars and distribution spools. Install co...

	3.2 INSTALLATION OF PATHWAYS
	A. Comply with requirements for demarcation point, cabinets, and racks specified in Section 271100 "Communications Equipment Room Fittings."
	B. Comply with Section 270529 "Hangers and Supports for Communications Systems."
	C. Drawings indicate general arrangement of pathways and fittings.

	3.3 INSTALLATION OF TWISTED-PAIR HORIZONTAL CABLES
	A. Comply with NECA 1 and NECA/BICSI 568.
	B. General Requirements for Cabling:
	1. Comply with TIA-568-C.0, TIA-568-C.1, and TIA-568-C.2.
	2. Comply with BICSI's "Information Transport Systems Installation Methods Manual (ITSIMM), Ch. 5, "Copper Structured Cabling Systems," "Cable Termination Practices" Section.
	3. Install 110-style IDC termination hardware unless otherwise indicated.
	4. Do not untwist twisted pair cables more than 1/2 inch (12 mm) from the point of termination to maintain cable geometry.
	5. Terminate all conductors; no cable shall contain unterminated elements. Make terminations only at indicated outlets, terminals, cross-connects, and patch panels.
	6. MUTOA shall not be used as a cross-connect point.
	7. Consolidation points may be used only for making a direct connection to equipment outlets:
	a. Do not use consolidation point as a cross-connect point, as a patch connection, or for direct connection to workstation equipment.
	b. Locate consolidation points for twisted-pair cables at least 49 feet (15 m) from communications equipment room.

	8. Cables may not be spliced. Secure and support cables at intervals not exceeding 30 inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
	9. Install lacing bars to restrain cables, prevent straining connections, and prevent bending cables to smaller radii than minimums recommended by manufacturer.
	10. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI Information Transport Systems Installation Methods Manual , Ch. 5, "Copper Structured C...
	11. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable between termination, tap, or junction points. Remove and discard cable if damaged during installation, and replace it with new cable.
	12. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps shall not be used for heating.
	13. In the communications equipment room, install a 10-foot- (3-m-) long service loop on each end of cable.
	14. Pulling Cable: Comply with BICSI Information Transport Systems Installation Methods Manual, Ch. 5, "Copper Structured Cabling Systems," "Pulling and Installing Cable" Section. Monitor cable pull tensions.

	C. Open-Cable Installation:
	1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating hardware and interconnection equipment.
	2. Suspend twisted pair cabling, not in a wireway or pathway, a minimum of 8 inches (200 mm) above ceilings by cable supports not more than 60 inches (1524 mm) apart.
	3. Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.

	D. Group connecting hardware for cables into separate logical fields.
	E. Separation from EMI Sources:
	1. Comply with recommendations from BICSI's "Telecommunications Distribution Methods Manual" and TIA-569-D for separating unshielded copper communication cable from potential EMI sources, including electrical power lines and equipment.
	2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches (127 mm).
	b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12 inches (300 mm).
	c. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches (600 mm).

	3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches (64 mm).
	b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6 inches (150 mm).
	c. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches (300 mm).

	4. Separation between communications cables in grounded metallic raceways, power lines, and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
	a. Electrical Equipment Rating Less Than 2 kVA: No requirement.
	b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches (76 mm).
	c. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches (150 mm).

	5. Separation between Communications Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger: A minimum of 48 inches (1200 mm).
	6. Separation between Communications Cables and Fluorescent Fixtures: A minimum of 5 inches (127 mm).


	3.4 GROUNDING
	A. Install grounding according to the "Grounding, Bonding, and Electrical Protection" chapter in BICSI's "Telecommunications Distribution Methods Manual."
	B. Comply with TIA-607-B and NECA/BICSI-607.
	C. Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall, allowing at least a 2-inch (50-mm) clearance behind the grounding bus bar. Connect grounding bus bar to suitable electrical building ground, using a minimum No. ...
	D. Bond metallic equipment to the grounding bus bar, using not smaller than a No. 6 AWG equipment grounding conductor.

	3.5 IDENTIFICATION
	A. Identify system components, wiring, and cabling complying with TIA-606-B.
	B. Cable and Wire Identification:
	1. Label each cable within 4 inches (100 mm) of each termination and tap, where it is accessible in a cabinet or junction or outlet box, and elsewhere as indicated.
	2. Each wire connected to building-mounted devices is not required to be numbered at the device if wire color is consistent with associated wire connected and numbered within panel or cabinet.
	3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at intervals not exceeding 15 feet (4.5 m).
	4. Label each terminal strip, and screw terminal in each cabinet, rack, or panel.
	a. Individually number wiring conductors connected to terminal strips, and identify each cable or wiring group, extended from a panel or cabinet to a building-mounted device, with the name and number of a particular device.
	b. Label each unit and field within distribution racks and frames.

	5. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label each connector and each discrete unit of cable-terminating and -connecting hardware. Where similar jacks and plugs are used for both voice and data communication ca...

	C. Labels shall be preprinted or computer-printed type, with a printing area and font color that contrast with cable jacket color but still comply with TIA-606-B requirements for the following:
	1. Cables use flexible vinyl or polyester that flexes as cables are bent.


	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Visually inspect jacket materials for NRTL certification markings. Inspect cabling terminations in communications equipment rooms for compliance with color-coding for pin assignments, and inspect cabling connections for compliance with TIA-568-C.1.
	2. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.
	3. Test twisted pair cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity between conductors. Test operation of shorting bars in connection blocks. Test cables after termination but not cross-connection.
	a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.2. Perform tests with a tester that complies with performance requirements in "Test Instruments (Normative)" Annex, complying with measurement accuracy specified in "Measure...


	C. Data for each measurement shall be documented. Data for submittals shall be printed in a summary report that is formatted similarly to Table 10.1 in BICSI's "Telecommunications Distribution Methods Manual," or shall be transferred from the instrume...
	D. Remove and replace cabling where test results indicate that they do not comply with specified requirements.
	E. End-to-end cabling will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.
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