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1.1 PROJECT MANUAL VOLUME 1 

A. Bid # 25-012: Fire Station #3 Bathroom/Locker Room Remodel 

B. Aurora Fire Station #3 

C. City of Aurora, IL 

D. PurchasingDL@aurora.il.us 

E. 75 N. Broadway, Aurora, IL 60505 

F. Owner Project Order No. 308538 

G. Architect Project No. 23034 

H. Paula A. Price 

I. 1121 E. Main St. 

J. St. Charles, IL 60174 

K. Phone: 630-513-5109 

L. Fax: 630-513-5919 

M. Website: pprice@batirarch.com. 

N. Issued: 09/13/2024. 

O. Copyright 2024 Paula A. Price. All rights reserved. 
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DOCUMENT 000115 - LIST OF DRAWING SHEETS 

1.1 LIST OF DRAWINGS 

A. List of Drawings: Drawings consist of the following Contract Drawings: 

 

• A001  COVER SHEET/CODE COMPLIANCE  

• A002  GENERAL NOTES  

• A003  ADA COMPLIANCE STANDARDS  

• D201  DEMOLITION PLAN  

• D211  DEMOLITION CEILING PLAN  

• A201  FLOOR PLAN & NOTES  
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• A501  ENLARGED RESTROOM PLAN & ELEVATIONS  
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• A601  INTERIOR ELEVATIONS  
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• A800  DOOR SCHEDULE 

 

• E000  ELECTRICAL SYMBOL LIST & GENERAL NOTES 
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• EL100 FLOOR PLAN – LIGHTING PLAN 
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ADVERTISEMENT FOR 

BIDS 

 

1.01 CITY OF AURORA INVITATION TO BID ATTACHED (2 PAGES). 

1.02 GENERAL 

A. A MANDATORY Pre-Bid Meeting will be held Wednesday, February 12, 2025 at 10:00 AM. 
All bidders should meet at 600 W. Indian Trail, Aurora, Illinois 60506. Bidders must be present 
at the start of the meeting to qualify to bid on the project. 
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Purchasing Division   |   Finance Department 

 

 

 

 

CITY OF AURORA 

INVITATION TO BID 25-012 

 Aurora Fire Station #3 – Bathroom/Locker Room Remodel 

 

The City of Aurora invites you to bid on the interior partial remodel for the City of Aurora Fire Department 

Station #3. 

 

Sealed Bids will be received at the office of the City Clerk, 44 East Downer Place, Aurora, Illinois 60507, 

until 11:00 am, CST, Wednesday, February 26, 2025. Bids will be opened and read publicly via a non-

mandatory teleconferenced live stream, access details to be provided to all planholders.   

 

Attached please find specifications and other pertinent documents necessary for you to respond to this 

Invitation to Bid. 

 

A mandatory pre-bid meeting will be held at 10:00 am, February 12, 2025. Bidders should meet at 600 

W. Indian Trail , Aurora, IL 60506. Bidders must be present at the start of the meeting and visit all 

sites to qualify to bid on this project. 

 

Inquiries, alternate product submissions, and/or questions pertaining to the provisions and specifications of 

this bid package shall be directed to the Director of Purchasing, in writing at PurchasingDL@aurora.il.us.  

Questions will be accepted until 4:00 pm, February 14, 2025.  Questions will be answered via addendum 

and posted to the City’s website at https://www.aurora.il.us/bids.aspx by 4:00 pm, February 19, 2025. NO 

questions will be accepted or answered verbally. No questions will be accepted or answered after the 

aforementioned cut-off date/time.  It is the bidder’s responsibility to check the website before submitting 

their bid.   

 

All proposals are to be submitted on the bid proposal form provided entitled: “Bid Proposal Form 25-012 

Aurora Fire Station #3 – Bathroom/Locker Room Remodel. 

 

Each bid must be placed in an envelope, sealed, and clearly marked on the outside: “25-012 Aurora Fire 

Station #3 – Bathroom/Locker Room Remodel.” 

 

The City of Aurora has a local preference ordinance that would apply to this contract.  

 

The City of Aurora encourages minority business firms to submit bids and encourages the successful firm 

to utilize minority businesses as applicable.  

 

Any Bidder who owes the City money may be disqualified at the City’s discretion.   

 

The City of Aurora reserves the right at any time and for any reason to cancel this Invitation to Bid, to 

accept or reject any or all Bids or portion thereof, or accept an alternate bid.  The City reserves the right  

to waive any immaterial defect in any bid, or technicality, informality or irregularity in the bids received, 

and to disregard all nonconforming or conditional bids or counter-proposals. Unless otherwise specified by 

the bidder or the City, the City reserves the right to hold the best bids for ninety (90) days from the opening 

date set forth above.   

iii 



 

 

The City may seek clarification from any bidder at any time and failure to respond promptly is cause for 

rejection.  The City further reserves the right to award the bid to the lowest responsible Bidder whose offer 

best responds in quality, fitness and capacity to the requirements of the proposed work or usage and 

therefore is in the best interest of the City. 

 

 

CITY OF AURORA 

 

       Jolene Coulter 

Director of Purchasing 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

CITY OF AURORA, ILLINOIS 

INVITATION TO BID 25-012 
 

Aurora Fire Station #3 – Bathroom/Locker Room Remodel 

 

Bidding Schedule (Targeted Timeframe; subject to change) 

Mandatory Site Visit @ 10:00 am 600 W. Indian Trail, Aurora, IL 60506 
February 12, 

2025 

Questions Due prior to 8:00 am PurchasingDL@aurora.il.us  
February 14, 

2025 

Addendum Published https://www.aurora.il.us/bids.aspx  
February 19, 

2025 

Bid Documents due prior to 11:00 am 
Office of City Clerk 

44 E Downer Place, Aurora, IL 60507 

February 26, 

2025 

Contract Award Anticipated Award Date 
February 26, 

2025 

 

A mandatory pre-bid meeting will be held at 10:00 am, February 12, 2025. Bidders should meet at 600 

W. Indian Trail , Aurora, IL 60506. Bidders must be present at the start of the meeting and visit all 

sites to qualify to bid on this project. 

 

Inquiries, alternate product submissions, and/or questions pertaining to the provisions and specifications of 

this bid package shall be directed to the Director of Purchasing, in writing at PurchasingDL@aurora.il.us.  

Questions will be accepted until 4:00 pm, February 14, 2025.  Questions will be answered via addendum 

and posted to the City’s website at https://www.aurora.il.us/bids.aspx by 4:00 pm, February 19, 2025. NO 

questions will be accepted or answered verbally. No questions will be accepted or answered after the 

aforementioned cut-off date/time.  It is the bidder’s responsibility to check the website before submitting 

their bid.   

 

Sealed bid proposal will be accepted until 11:00 am, Wednesday, February 26, 2025 at the following 

address: 

City of Aurora 

City Clerk’s Office 

44 E Downer Place  

Aurora, Illinois 60507 
 

The City shall not be responsible for late delivery of your Proposal by a third-party courier. There will 

be no exceptions! 

 

Proposals will be opened and read publicly via a non-mandatory teleconferenced live stream, access 

details to be provided to all planholders.  

 

Any Bid Proposal received by the Office of the City Clerk after 11:00 a.m. on February 26, 2025 shall 

be rejected and returned unopened. There will be no exceptions! 

 

PROPOSALS MAY NOT BE SUBMITTED ELECTRONICALLY. 
 

 

 



SECTION 00 21 13 

INSTRUCTIONS TO BIDDERS 

 

1.01 FORM OF INSTRUCTIONS TO BIDDERS 

A. See attached City of Aurora Instructions to Bidders. 

END OF 

DOCUMENT 
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CITY OF AURORA, ILLINOIS 

INSTRUCTIONS TO BIDDERS 
 
 

01. REQUIREMENTS OF BIDDER 

 
The successful Bidder may be required to (a) enter into a fully signed contract in writing 
with the City of Aurora covering matters and things as are set forth in the Bid Package; 
(b) execute a bond necessary for surety acceptable to the City of Aurora in the amount of 
one hundred percent (100%) of the full contract price and to be conditioned for the 
faithful fulfillment of the contract for the payment of all labor and materials used in the 
Work and to include the protection of the City from all liens and damages arising out of 
the Work; (c) carry insurance acceptable to the City covering public liability, property 
damage and workers compensation; and (d) pay workers in accordance with the schedule 
of prevailing wages for Kane County attached hereto. 

 
02. ACCEPTANCE OF BIDS 

 
a. Bidder must submit an original bid response, marked as "original" and two (2) 

complete paper copies and one (1) PDF copy on a CD, and shall have provided all 
requested information, and submitted all appropriate forms, certificates, affidavits 
and addendum acknowledgements in each copy in order to be considered 
responsive. 
 

b. Bids must be submitted on the forms provided and all information and 
certifications called for must be furnished. Bids submitted in any other manner, or 
which fail to furnish all information or certificates required, may be summarily 
rejected. Bids may be modified or withdrawn prior to the time specified for the 
opening of bids. Bids shall be filled out legibly in ink or type-written with all 
erasures, strikeovers and corrections initialed in ink by the person signing the bid. 
The bid shall include the legal name of the bidder, the complete mailing address, 
and be signed in ink by a person or persons legally authorized to bind the bidder 
to a contract. Name of person signing should be typed or printed below the 
signature. 

 
Envelopes containing bids must be sealed and addressed to the City of Aurora 
City Clerk.  The  name  and  address  of  the  bidder  and  the  Invitation  Number 
must be shown  in the  upper  left corner  of the envelope. 
 

c. The City of Aurora reserves the right at any time and for any reason to accept or 
reject any or all Bids or portion thereof, or accept an alternate bid.  The City 
reserves the right to waive any immaterial defect in any bid, or technicality, 
informality or irregularity in the bids received, and to disregard all nonconforming 
or conditional bids or counter-proposals. Unless otherwise specified by the bidder 
or the City, the City reserves the right to hold the best bids for ninety (90) days 
from the opening date.  Bidder agrees to accept a notice of award, if selected, 
based on the terms of this Bid Proposal in the event that a notification of award is 
received on or before expiration of the 90-day time period. The City reserves the 



right to cancel the Bid Proposal at any time, without liability for any loss, damage, 
cost or expense incurred or suffered by any Bidder as a result of that cancellation.  
Each Bidder is solely responsible for the risk and cost of preparing and submitting 
a Bid Proposal. 

 
d. Although price is a consideration, qualifications and experience, capacity to 

handle the work, and response to the bid, will also be considered. No Bid Proposal 
will be considered unless the Bidder shall furnish evidence satisfactory to the City 
that he has the necessary facilities, abilities, experience, equipment, and financial 
and physical resources available to fulfill the conditions of the contract and 
execute the Work should the contract be awarded to them.  Bid Proposal 
documents which are not responsive to the requirements herein may not be 
considered by the City for an award of the contract. 

The contract will be awarded to the lowest responsive responsible Bidder. In 
determining the responsibility of any Bidder, the City may take into account other 
factors such as past records of its or other entities transactions with the Bidder, 
experience, ability to work cooperatively with the City and its staff, adequacy of 
equipment, ability to complete performance within necessary time limits, and 
other pertinent considerations such as, but not limited to, reliability, reputation, 
competency, skill, efficiency, facilities and resources.   

The Bidder will be awarded in the City’s best interests based on these and other 
legally-allowable considerations. The City and its representatives and agents may 
make any investigations deemed necessary to determine the ability of the Bidder 
to perform the Work.  The Bidder shall furnish any information and data 
requested by the City for this purpose.   

 

03. RECEIPT OF BIDS 

 

a. It is suggested that respondents allow a minimum of four (4) days for delivery 
through U.S. mail, or Bids may be delivered to the Office of the City Clerk in 
person.  Overnight courier is acceptable provided timely receipt of Bids. The 
Bidder assumes responsibility for late delivery of the mail. It is the sole 
responsibility of the Bidder to see that his Bid is received in the proper time. 

b. Any Bid received by the Office of the City Clerk after 11:00 a.m. on Wednesday, 
February 26, 2025 shall be rejected and returned unopened. There will be no 

exceptions! 

 
04. WITHDRAWAL OF BIDS 

 
Bidders are cautioned to verify their bids before submission. Negligence on the part of 
the bidder in preparing the bid confers no right for withdrawal or modification of the bid 
after it has been opened.  Bidders may not withdraw their bid after the opening without 
the approval of the Director of Purchasing. Requests to withdraw a bid must be in writing 
and properly signed.  Bidders may, however, without prejudice, modify or withdraw its 
bid by written request, provided that the request is received by the City Clerk prior to the 
scheduled opening and at the address to which bid proposals were to be submitted. 
Following withdrawal or modification of its Bid Proposal, Bidder may submit a new Bid 



Proposal, provided it is received by the City Clerk prior to the bid proposal due date. No 
bid proposal will be opened which is received after the time and date scheduled for the 
Bid Proposals to be received. 

 
05. BID DEPOSIT 

 
 Each Bidder shall deposit with Bid a Bid guarantee consisting of a bank draft, Bid bond, 

cashier’s check, or certified check drawn on a good and solvent National or State Bank 
and payable to the order of the City, in an amount not less than ten percent (10%) of the 
total amount of the Bid submitted, as a guaranty that in case the Bidder’s Bid is accepted, 
the Bidder shall within one day after the date of such acceptance and notification thereof, 
deliver to the City a contract signed and executed by the Bidder, proper insurance 
certificates and a Performance and Payment Bond in one hundred percent (100%) of the 
contract sum furnished by a responsible bonding company acceptable to and written upon 
forms prepared or approved by the City as security for payment of labor and materials 
and for the  faithful  performance  of  the  contract  and  compliance  with  the  provisions  
of  law relating to the payment of prevailing rate of wages. All Bid deposits will be 
retained by the City until a Bid award is made, at which time the Bid deposit will be 
promptly returned to the unsuccessful Bidders.  The Bid deposit of the successful Bidder 
will be retained until the equipment, goods or services have been received or completed 
and found to be in compliance with the specifications.  Performance by the Bidder shall 
not  be  considered complete, until  final  inspection  and  acceptance  by  the  City of  the 
Bidder’s Work. Final inspection shall occur within 30 days after the actual completion of 
the Work. Execution of the contract is contingent upon receipt of an acceptable 
Performance and Payment Bond and any required certificates of insurance. Upon failure 
to meet the requirements of this paragraph, the Bidder shall forfeit the amount deposited 
as liquidated damages and no mistakes or errors on the part of the Bidder shall excuse the 
Bidder or entitle him to a return of the aforementioned amount. 

 
06. BOND AND INSURANCE 

 

The Bidder will be required to furnish a Performance and Payment Bond in the amount of 
one hundred percent (100%) of the full contract price, Public Liability Insurance, and 
Workers Compensation Insurance; all of which shall be acceptable to the City of Aurora. 

The Bidder awarded the project will need to provide performance and payment bonds for 
one year with a letter attached from the bond company certifying that the bond may be 
automatically renewed for the second year. 

The term Payment Bond shall be understood to mean the bond executed by the Bidder 
and his surety guaranteeing the payment of all sums of money due for any labor, 
materials, apparatus, fixtures, or machinery furnished to such principal for the purpose of 
performing the contract work. 

The term Performance Bond shall be understood to mean the bond, executed by the 
contractor and his surety, guaranteeing complete execution of the contract. 

Proof of liability insurance coverage through a reputable, recognized carrier shall be 
provided at the time of acceptance and signing of the contract and shall remain current 
for the duration of the contract. 



The City of Aurora, by showing and substantiating sufficient proof of incompetence, 
negligence, poor or substandard workmanship which would cause unwarranted damage 
or deterioration of either premises, contents or appendages, reserves the right to terminate 
said Contractor without recourse from the City by successful Contractor. 
 

07. CITY’S AGENT 

 
The Director of Purchasing, or delegate, shall represent and act for the City in all matters 
pertaining to the Bid proposal and contract in conjunction thereto. 

 

08. INVESTIGATION 

 
It shall be the responsibility of the Bidders to make any and all investigations necessary 
to become thoroughly informed of what is required and specified in the Bid.  No plea of 
ignorance by the Bidders of conditions that exist or may hereafter exist as a result of 
failure or omission on the part of the Bidder to make the necessary examinations and 
investigations will be accepted as a basis for varying the requirements of the City of the 
compensation to the Bidder. 
 
Each Bidder submitting a Bid is responsible for examining the complete Bid Package and 
all Addenda, and is also responsible for informing itself of all conditions that might in 
any way affect the cost or the performance of any Work.  Failure to do so will be at the 
sole risk of the Bidder, and no relief will be given for errors or omissions by the Bidder.  
If awarded the contract, the Bidder will not be allowed any extra compensation by reason 
of any matter or thing concerning which such Bidder should have fully informed himself, 
because of his failure to have so informed himself prior to the bidding.  The submission 
of a Bid shall be construed as conclusive evidence that the Bidder has made such 
examination as is required in this section and that the Bidder is conversant with local 
facilities and difficulties, the requirements of the Bid Package documents, and of 
pertinent, local, state and federal laws and codes, prevailing local labor and material 
markets, and has made due allowance in its Bid for all contingencies.  Before any award 
is made of the contract to the Bidder, the Bidder may be required to, upon request of the 
City, furnish information concerning his performance record in his capacity to complete 
the Work in an efficient and timely manner. 
 

09. BIDDER CAPABILITY 

 
 The City reserves the right to require of the Bidder proof of his/her capability to perform 

as required by the specifications.  However, prequalification of the Bidder shall not be 
required. The City may, at its option, disqualify a Bidder and reject his proposal for 
cause.  Reasons deemed sufficient for this action shall include, but not be limited to, the 
following: 

• Evidence of collusion among bidders. 

• Receipt of more than one bid proposal on any project from an individual, or from a 
corporation. This restriction does not apply to subcontractors. 

• Default on any previous contract. 



• Unreasonable failure to complete a previous contract within the specified time or for 
being in arrears on an existing contract without reasonable cause for being in arrears. 

• Inability to perform as revealed by an investigation of the Proposer's financial 
statement, experience and/or plant and equipment. 

• Any proposer who owes the city money may be disqualified at the City’s 

discretion. 

 

10. AWARD OF BID  

 
It is the intent of the City to award a contract to the lowest responsive responsible bidder 
meeting specifications. The City reserves the right to determine the lowest responsive 
responsible bidder on the basis of an individual item, groups of items, or in any way 
determined to be in the best interests of the City. Award will be based on the following 
factors, but not limited to (where applicable): (a) adherence to all conditions and 
requirements of the bid specifications; (b) price; (c) qualifications of the bidder, including 
past performance, financial responsibility, general reputation, experience, service 
capabilities, and facilities; (d) delivery or completion date; (e) product appearance, 
workmanship, finish, taste, feel, overall quality, and results of  product testing; (f) 
maintenance costs and warranty provisions; and (g) repurchase or residual value. 

 

However, if the Bidder modifies limits, restricts or subjects his bid proposal to conditions 
that would change the requirements of the bid, this would be considered a conditional or 
qualified Bid Proposal and will not be accepted.  The City reserves the right to delete any 
item listed in the bid. 

 

11. PRICES 

 

The price quoted for each item is the full purchase price, including delivery to destination 
and includes all transportation and handling charges, premiums on bonds, material or 
service costs and all other overhead charges of every kind and nature. Unless otherwise 
specified, prices shall remain firm for the contract period. 
 
Unit prices shall not include any local, state or federal taxes.  In case of mistake in 
extension of price, unit price shall govern.  All prices must be typewritten or written in 
black ink.  (The party signing the Bid Proposal or his/her authorized representative must 
initial any alteration in ink.) 

 
12. DISCOUNTS 

 
Prices quoted must be net after deducting all trade and quantity discounts. Where cash 
discounts for prompt payment are offered, the discount period shall begin with the date of 
receipt of a correct invoice or receipt or final acceptance of goods, whichever is later. 

 
13. PAYMENT 

 

Payment shall be made for services rendered.  The City, after inspection and acceptance, 
and in consideration of the faithful performance by the Bidder, agrees to pay for the 
completion of the work embraced in this Contract, payment shall be made in accordance 



with the Illinois Local Government Prompt Payment Act (50 ILCS 505/1, et. seq.) upon 
receipt of the invoice.   

 
Time, in connection with any discount offered, will be computed from the date of 
delivery to the City or from the date a correct invoice is received by the City of Aurora 
Purchasing Division, if the latter date is later than the date of delivery.   

 
Prices will be considered NET, if no payment discount is shown. 
 

Invoices MUST contain the Purchase Order Number, as issued by the City. 

 

The successful Bidder shall submit invoices via e-mail to: 

PurchasingDL@aurora-il.org 

 

or Mail to the following address: 

City of Aurora 

Attn: Purchasing Division 

44 E. Downer Place 

Aurora, IL  60507 

 
The City of Aurora offers electronic funds transfer (EFT) payment to our vendors.  EFT 
is fast, simple, safe and secure and is our preferred method of payment!  

 
14. TAXES 

 
The City of Aurora is exempt, by law, from paying State and City Retailer’s Occupation 
Tax, State Service Occupation Tax, State Use Tax and Federal Excise Tax upon City 
works and purchases.   The City of Aurora’s Sales Tax Exemption Number is E9996-
0842-07. 

 
15. DEFAULT 

 
Time is of the essence of this contract and if delivery of acceptable items or rendering of 
services is not completed by the time promised, the City reserves the right, without 
liability, in addition to its other rights and remedies, to terminate the contract by notice 
effective when received by Bidder, as to stated items not yet  shipped or services not yet 
rendered  The City will procure articles or service from other sources and hold the Bidder 
responsible for any excess cost incurred as provided for in Article 2 of the Uniform 
Commercial Code.  

 

16. INTERPRETATION OR CORRECTION OF BIDDING DOCUMENTS  

 
Bidders shall promptly notify the City of any ambiguity, inconsistency of error which 
they may discover upon examination of the bidding documents. Interpretations, 
corrections and changes will be made by addendum. Each bidder shall ascertain prior to 
submitting a bid that all addenda have been received and acknowledged in the bid. 

 

 



17. INSPECTION 

Materials or equipment purchased are subject to inspection and approval at the City’s 
destination. The City reserves the right to reject and refuse acceptance of items which are 
not in accordance with the instructions, specifications, drawings or data of Bidder's 
warranty (express or implied). Rejected materials or equipment shall be removed by, or at 
the expense of, the Bidder promptly after rejection. 
 

18. WARRANTY 

Bidder warrants that all goods and services furnished hereunder will conform in all 
respects to the terms of the solicitation, including any drawings, specifications or 
standards incorporated herein, and that they will be free from latent and patent defects in 
materials, workmanship and title, and will be free from such defects in design. In 
addition, Bidder warrants that said goods and services are suitable for, and will perform 
in accordance with, the purposes for which they are purchased, fabricated, manufactured 
and designed or for such other purposes as are expressly specified in this solicitation. The 
City may return any nonconforming or defective items to the Bidder or require correction 
or replacement of the item at the time the defect is discovered, all at the Bidder's risk and 
expense. Acceptance shall not relieve the Bidder of its responsibility. 

 
Contractor and/or Bidder (as case may be) expressly warrants that all goods and services 
(real property and all structures thereon) will conform to the drawings, materials, 
performance and any other specifications, samples or other description furnished by the 
City, and will be fit and sufficient for the purpose intended, merchantable, of good 
material and workmanship. Contractor and/or Bidder (as case may be) agrees that these 
warranties shall run to the City of Aurora, its successor, assigns, customers and users of 
the products or services and that these warranties shall survive acceptance of the goods or 
performance of the services. 

 

19. CANCELLATION 

 
The City reserves the right to cancel the whole or any part of the contract if the Bidder 
fails to perform any of the provisions in the contract or fails to make delivery within the 
time stated.  The Bidder will not be liable to perform if situations arise by reason of 
strikes, acts of God or public enemy, acts of the City, fires or floods. 

 
20. SIGNATURES 

 
Bid proposals must be signed by the Bidder with his/her usual signature.  Bids by 
partnerships must be signed with the partnership name by all members of the partnership, 
or an authorized representative, followed by the signature and title of the person signing. 
Bids by corporations must be signed with the name of the corporation, followed by the 
signature and title of the person authorized to bind it in the matter.  All signatures must be 
in ink. 

When a corporation submits a Bid, its agent must present legal evidence that he has 
lawful authority to sign said Bid and that the corporation has a legal existence.  In the 
event that any corporation organized and doing business under the laws of any foreign 
state is the successful Bidder, such corporation must present evidence before any contract 
is executed that it is authorized to do business in the State of Illinois. Bids by 



corporations must be executed in the corporate name by the President or a Vice President 
(or other corporate officer accompanied by evidence of authority to sign), and the 
signature must be attested by the Secretary or an Assistant Secretary, and the corporate 
seal must be affixed.  The corporate address and state of incorporation must be shown 
below the signature.  Bids by partnerships must be executed in the partnership name and 
signed by a partner whose title must appear under the signature, and the official address 
of the partnership must be shown below the signature. Any corrections to entries made on 
the Bid forms shall be initialed by the person signing the Bid.  When requested by the 
City, satisfactory evidence of the authority of any signature on behalf of the Bidder shall 
be furnished. 

 
21. SPECIAL CONDITIONS 

 
 Wherever special conditions are written into the Special Conditions and Specifications 

which are in conflict with conditions stated in these Instructions to Bidders, the 
conditions stated in Special Conditions and Specifications shall take precedence. 

 
22. PERMITS AND LICENSES  
 

The successful Bidder shall obtain, at its own expense, all permits and licenses which 
may be required to complete the contract. 

 

23. REGULATORY COMPLIANCE 

 

Bidder represents and warrants that the goods or services furnished hereunder (including 
all labels, packages and container for said good) comply with all applicable standards, 
rules and regulations in effect under the requirements of all Federal, State and local laws, 
rules and regulations as applicable, including the Occupational Safety and Health Act as 
amended, with respect to design, construction, manufacture or use for their intended 
purpose of said goods or services. Bidder shall furnish "Material Safety Data Sheet" in 
compliance with the Illinois Toxic Substances Disclosure to Employees Act. 
 

24. ROYALTIES AND PATENTS  

 
Bidder shall pay all royalties and license fees. Bidder shall defend all suits or claims for 
infringement of any patent or trademark rights and shall hold the City harmless from loss 
on account thereof. 

 
25. REFERENCES 

 
Sufficient references of all like public and/or private agencies must be presented on a 
separate sheet and attached to this Bid.  Listing must include company name, contact 
person, telephone number and date purchased. All Bidders, as a condition of and prior to 
entry into a contract, agree that a complete background investigation of the principals of 
the Bidder and all employees who will work on the project may be made.  Bidders agree 
to cooperate with the appropriate City of Aurora personnel to supply all information 
necessary to complete these investigations. The City of Aurora in its complete discretion 
may disqualify any Bidder, including low Bidder, and may void any contract previously 
entered into based on its background investigation. 



26. ELIGIBILITY 

 

By signing this bid, the bidder hereby certifies that they are not barred from bidding on 
this contract as a result of a violation of Article 33E, Public Contracts of the Illinois 
Criminal Code of 1961, as amended (Illinois Compiled Statutes, 720 ILCS 5/33E-1). 

 

27. COMPLIANCE WITH LAWS AND REGULATIONS 

 
The Bidder shall at all times observe and comply with all Federal, State, Municipal and 
other local laws, ordinances, regulations, and requirements which in any manner affect 
the conduct of the Work, and with all Federal, State and local laws and policies of non-
discrimination, sexual harassment, prevailing wages and others applicable thereto; and all 
such orders or decrees as exist at the present and which may be enacted later, of bodies or 
tribunals having jurisdiction or authority over the Work, and no plea of misunderstanding 
or ignorance thereof will be considered.  He shall indemnify and save harmless the City 
and all its officers, agents, employees and servants against any requirement, claim or 
liability arising from or based on the violation of any such law, ordinance, regulation, 
order or decree, whether by himself or his employees.   

 

28. PATENTED DEVICES, MATERIALS, AND PROCESSES 

 
It is mutually understood and agreed that without exception contract prices are to include 
all royalties and costs arising in the Work. It is the intent that whenever the Bidder is 
required or desires to use any design, device, material, or process covered by letters or 
patent or copyright, the right of such use shall be provided for by suitable legal agreement 
with the patent owner.  The Bidder in all cases shall indemnify and save harmless the 
City from any and all claims for infringement by reason of the use of any such patent 
design, device, materials, or process, to be performed or used under the contract, and 
shall indemnify and save harmless the said City for any costs, expenses, attorney’s fees, 
and damages which it may be obligated to pay, by reason of any such infringement at any 
time during the prosecution or after the completion of the Work. 

 

29. PROTECTION AND RESTORATION OF PROPERTY 

 
It is understood that in the execution of the Work herein provided for there may be 
interference with and/or damage to trees, shrubbery, crops, fences, railroad tracks, 
overhead structures such as poles, wires, cables, underground structures such as sewers, 
gas mains, telephone conduits and cables, water mains, drains, service connections, 
wires, pipes, conduits, located along, adjacent to, and/or crossing the locations of the 
Work, and that it may be necessary to relocate or reconstruct certain of such structures, 
improvements, and installations and/or to make repairs to the same by reasons of doing 
the Work herein provided for, and it is therefore particularly and specifically agreed that 
the Bidder except as otherwise herein provided, shall do the Work necessary for such 
relocation, reconstruction, and repair and shall bear and pay all of the cost and expense of 
such relocation, reconstruction, and/or repair of, and all damage done to any and all such 
pipe line and other structures, improvements, and installations, including service 
connections, if any, to adjacent property, existing at the date of the execution of the 
contract and/or existing, during the period of the Work to be done under the contract, 
which may be interfered with, damaged, and/or necessarily relocated, reconstructed, or 



repaired in the performance of the Work herein provided for, including the restoration 
and resurfacing of unpaved portions of public streets and alleys, rights-of-way, 
easements, and private property damaged or disturbed by the Work, the same to be 
restored to as good condition as the same existed at the time of the commencement of any 
such Work or relocation. 

It is further agreed that the owners of any structures, improvements, installations, referred 
to in the preceding paragraph shall have the right to do the Work or any part thereof 
necessary for the relocation, reconstruction, replacement, repair, and other Work required 
by reason of any interference with and/or damage to such structures, improvements, 
installations, due to the prosecution of the Work and upon completion of such Work by 
them done, said owners may render bills to the Bidder for the cost and expenses thereof 
which bills shall be paid by the Bidder without extra compensation therefore from the 
City, upon demand by said owners, or upon demand made by the City upon the Bidder 
for the payment thereof. 

 
30. INSURANCE AND HOLD HARMLESS PROVISION 

 

At the Bidder’s expense, the Bidder shall secure and maintain in effect throughout the 
duration of this contract, insurance of the following kinds and limits to cover all locations 
of the Bidder’s operations. The Bidder shall furnish Certificates of Insurance to the City 
before starting or within ten (10) days after the execution of the contract, whichever date 
is reached first. All insurance policies shall be written with insurance companies 
approved by the City of Aurora and licensed to do business in the State of Illinois and 
having a rating of not less than A IX, according to the latest edition of the A.M. Best 
Company; and shall include a provision preventing cancellation of the insurance policy 
unless thirty (30) days prior written notice is given to the City.  This provision shall also 
be stated on each Certificate of Insurance as: “Should any of the above-described policies 
be canceled before the expiration date thereof, the issuing company will endeavor to mail 
10 days written notice to the certificate holder named to the left”. 

If requested, the awardee of this proposal will give the City a copy of the insurance 
policies.  The policies must be delivered to the City within two weeks of the request. 

The limits of liability for the insurance required shall provide coverage for not less than 
the following amount, or greater where required by law: 

  (1) Worker’s Compensation Insurance - Statutory amount. 

 (2) General Liability Insurance: 

  (a) $1,000,000 per occurrence and $2,000,000 general aggregate 

  (b) $500,000 per occurrence for Property Damage 

  (c)        $1,000,000 per occurrence for Personal Injury 

 (3) Auto Liability Insurance: 

  (a) Bodily injury with limits not less than $1,000,000 

  (b) Property damage with limits not less than $500,000 

(4) Umbrella excess liability of $1,000,000 per occurrence, $2,000,000 aggregate 



The Bidder shall include the City as a primary, non-contributory additional named 
insured on both General and Auto Liability Insurance policies and indicate said status on 
any Certificates of Insurance provided to the City pursuant to this project. All insurance 
premiums shall be paid without cost to the City. 

The Bidder agrees to indemnify and save harmless the City of Aurora, their agents and 
employees from and against all loss and expenses (including costs and attorneys' fees) by 
reason of liability imposed by law or claims made upon the City of Aurora for damages 
because of bodily injury, including death at any time resulting therefrom sustained by any 
person or persons or on account of damage to property, including loss of use thereof, 
arising  out of or in consequence of the performance of this project work, whether such 
claims or injuries to persons or damage to property be due to the negligence of the Bidder 
or his  Subcontractors. The Bidder shall assume total risk and shall be responsible for 
any and all damages or losses caused by or in any way resulting from the work and 
provide all insurance  necessary to protect and save harmless the City of Aurora and its 
employees. 
 

31. LOCAL BIDDER PREFERENCE 

O20-029 approved April 28, 2020 defines “Local business” to mean a vendor or 
contractor who has a valid, verifiable physical business address located within the 
corporate boundaries of the City of Aurora at least twelve months prior to a bid or 
proposal opening date, from which the vendor, contractor or consultant operates or 
performs business on a daily basis, including manufacturing production or distribution. 
The business must disclose the percentage of workforce in the City of Aurora; be 
registered with the City of Aurora, if applicable; be subject to City of Aurora taxes 
(inclusive of sales taxes); be current with property tax payments and sales tax payments; 
not have any outside cited code violations; not have any outstanding debts to the City of 
Aurora; have adequately qualified and trained staff to service the bid of interest. 
 

 

32. MINORITY PARTICIPATION 

 
The City of Aurora encourages minority business firms to submit proposers and 
encourages the successful contract bidder to utilize minority businesses as sub-
contractors for supplies, equipment, services and construction. 

 
33. WORKERS COMPENSATION ACT 

 

The Bidder further agrees to insure his employees and their beneficiaries and to the 
employees and the beneficiaries of any subcontractor employed from time to time by him 
on said Work, the necessary first-aid, medical, surgical, and hospital services and any 
compensation provided for in the Workers Compensation Act of the State of Illinois that 
is or may be in force in the State. 

Such insurance shall be placed by said Bidder in a company or association (to be 
approved by the City and to be accepted by the Council thereof) authorized under the 
laws of the State of Illinois to insure the liability above specified. 

Said Bidder hereby further agrees to indemnify, keep and save harmless said City from 
all action, proceedings, claims, judgments, awards, and costs, loss, damages, expenses, 



and attorney’s fees which may in any way come against said City by reason of any 
accidental injuries or death suffered by any of his employees or the employees of any 
subcontractor employed by him in and about the performance of the Work provided for in 
the contract, and any and all liability resulting thereupon; and said Bidder, in case of any 
suit, action, or proceeding on account of any or all of the foregoing shall defend the same 
for and on behalf of said City and indemnify the City therefore, and pay the amount of 
any and all awards and final judgments and orders rendered and entered therein, together 
with all loss, costs, damages, attorney’s fees, and expenses incurred therein.  Said Bidder 
shall be the sole employer of its employees and workers, and in no way so shall the City 
be considered a joint employer of same under any circumstance. 

 
34. RESPONSIBLE BIDDER 

 
Section 2-331(5) of the Aurora City Code requires that bidders for city contracts in 
excess of $25,000 must participate in active apprenticeship and training programs 
approved and registered with the United States Department of Labor’s Bureau of 
Apprenticeship and Training to be considered a responsible bidder.  A bidder must affirm 
such participation in the Bidder’s Certification submitted with any bid.  Furthermore, the 

bidder must submit a copy of each applicable program registration certificate with 

his/her bid. 
 

35. SUBLETTING OR ASSIGNMENT OF WORK 

 
If the Bidder sublets the whole or any part of the Work to be done under the contract, 
with or without the written consent of the City, he shall not, under any circumstances, be 
relieved of his liabilities and obligations.  All transactions of the City shall be with the 
Bidder; subcontractors shall be recognized only in the capacity of employees or workmen 
and shall be subject to the same requirements as to character and competence.  In case 
any party or parties, to whom any work under the contract shall have been sublet, shall 
disregard the directions of the City or his duly authorized representatives, or shall furnish 
any unsatisfactory Work or shall fail or refuse in any way to conform to any of the 
provisions or conditions of the contract, then in that case, upon the written order of the 
City, the Bidder shall require said party or parties in default to discontinue Work under 
the contract.  Said Work shall be corrected or made good and shall be continued and 
completed by the said Bidder or by such other party or parties as are approved by the 
City, in the manner and subject to all of the requirements specified in the contract. 
 

36. PROSECUTION OF WORK 

 
The Bidder shall begin the Work to be performed under the contract no later than ten (10) 
days after the execution and acceptance of the contract, unless otherwise provided.  The 
Work shall be conducted in such a manner and with sufficient materials, equipment and 
labor as is considered necessary to insure its completion within the time specified in the 
contract.  The Bidder shall solely be fully responsible for complying with State and local 
prevailing wage requirements in accordance with the Bidders Certification, and for all 
wage rate and hour regulations and applications. 

 
 
 



37. GUARANTEE AND MAINTENANCE OF WORK 

 
The Bidder shall guarantee the Work to be free from defects of any nature for a period of 
one year from and after the final acceptance and payment for the Work by the City, and 
the Bidder shall maintain said Work and shall make all needed repairs and/or 
replacements during this one year period which in the judgment of the Council, may be 
necessary to insure the delivery of the Work to the City in first-class condition and in full 
conformity with the plans and specifications therefore, at the expiration of the guarantee 
period. 
 

38. CONTRACT  

 
The successful Bidder will be required to execute a contract in the form attached hereto 
(as may be modified and amended by the City) within five (5) days after notice of award 
and receipt of the contract from the City and sign and deliver to the City all required 
copies of the contract.  Failure on the part of the Bidder to execute the contract within 
five (5) days and provide the required evidence of insurance at, or before the execution of 
the contract, will be considered just cause for the annulment of the award of the Bid. 

 
39. INSURANCE CERTIFICATES 

 

At, or prior to, delivery of the signed contract, the successful Bidder shall deliver to the 
City the policies of insurance or insurance certificates as required by the contract 
Documents.  All policies or certificates of insurance shall be approved by the City before 
the successful Bidder may proceed with the Work.  Execution of the contract by the City 
is contingent upon receipt of the insurance policies or certificates.  Failure to provide the 
evidence of insurance in the time provided for will result in disqualification and the Bid 
will be awarded to the next lowest Bidder or in the creation of a new Bid. 
 

40. PERSONNEL AND EQUIPMENT  

 

The Bidder shall provide an adequate number of competently trained personnel with 
sufficient supervision to provide the services required, and the Bidder shall provide 
identification of its personnel if requested by the City. 

Any Bidder’s employee whose employment is reasonably detrimental or objectionable to 
the City shall be immediately transferred from the premises upon the City’s request.  The 
exercise of the option shall not be construed as placing the City in charge of the Work or 
making the City responsible for safety. 

All on the road vehicles or equipment shall be identified by the Bidder’s name for 
purpose of identification. 

All tools or equipment required to carry out the operations within the scope of the 
contract shall be provided by the Bidder, and shall meet the standards of the Federal 
Occupational Safety and Health Act and State of Illinois safety codes as may be required 
by law.  The City reserves the right to inspect the equipment that will be used prior to 
award of Bid. 
 
 
 



41. TIME  

 

Bidder shall schedule its Work and that of its subcontractors to meet the requirement of 
the City.  Bidder shall perform the Work expeditiously in cooperation with the City’s 
agents, employees, contractors and subcontractors.  Bidder shall make no claim against 
City and no claim shall be allowed for any damages which may arise out of any delay 
caused by City, its agents, employees, contractor or subcontractors.  Bidder’s sole remedy 
for delay shall be an extension in the contract time. 

 
42. QUESTIONS  

 

Inquiries and/or questions pertaining to the provisions and specifications of this bid 
package shall be directed to the Director of Purchasing, in writing at 
PurchasingDL@aurora.il.us. Questions will be accepted until 4:00 pm, February 14, 

2025.  Questions will be answered via addendum and posted to the City’s website at 
https://www.aurora-il.org/bids.aspx by 4:00 pm, February 19, 2025. NO questions will 
be accepted or answered verbally. No questions will be accepted or answered after the  

aforementioned cut-off date/time. 

 

It is the responsibility of the interested bidder to assure they have received 

addendum, if any issued, and acknowledge such receipt where indicated.   

 
 
 
 
 
 
 
 
 
 
 
 



00 31 13         PRELIMINARY SCHEDULE 

 

 

 

SECTION 00 31 13  PRELIMINARY SCHEDULE 

 

1.01 GENERAL 

A. The following represents the preliminary construction schedule for the Work. This schedule is the 

current estimate of the Owner to be used for purposes of bidding. All bidders shall include the 
costs of all overtime, double-shift, or so-called "premium" time that may be necessary to meet 
this milestone. 

1.02 PRELIMINARY SCHEDULE 

A. Award of Contract: Anticipated February 26, 2025 

B. Commencement of Construction: March 17, 2025 

C. Substantial Completion: May 6, 2025 

END OF 

SECTION 
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SECTION 00 41 13 

BID FORM - STIPULATED 

SUM 

SINGLE CONTRACT 

PROJECT: AURORA FIRE STATION #3 – BATHROOM/LOCKER ROOM 

REMODEL 

 600 W. INDIAN TRAIL 

 AURORA, ILLINOIS 60506 

BID TO: CITY OF AURORA 

 44 E. DOWNER PLACE 

 AURORA, ILLINOIS 60507 

BID FROM: CORPORATE 

NAME: 

 

 ADDRESS:  

 CITY, STATE, 

ZIP: 

 

 TELEPHONE 

NO.: 

 

 EMAIL 

ADDRESS: 

 

 CONTACT 

PERSON: 

 

ACCEPTANCE 

THE UNDERSIGNED BIDDER AGREES, IF THIS BID IS ACCEPTED, TO ENTER 

INTO AN AGREEMENT WITH THE OWNER, IN THE FORM INCLUDED IN THE 

BIDDING DOCUMENTS, TO PERFORM AND FURNISH THE WORK AS INDICATED 

IN THE BIDDING DOCUMENTS FOR THE BID PRICE AND WITHIN THE BID TIMES 

INDICATED IN THIS BID AND IN ACCORDANCE WITH THE TERMS AND 

CONDITIONS OF THE CONTRACT DOCUMENTS. 

1.01 ACKNOWLEDGMENTS 

IN SUBMITTING THIS BID, THE BIDDER REPRESENTS THAT: 

A. This Bid will remain open for acceptance for a period of 90 days from the Bid opening date; 

B. The Owner has the right to reject this Bid; 

C. The Bidder accepts the provisions of the Instructions and Supplementary Instructions to 
Bidders regarding the disposition of the Bid; 

D. The Bidder agrees to sign and submit the Agreement and other documents required by the 
Bidding Requirements within 5 days after the Owner's Notice of Award; 

E. The Bidder has examined the complete set of Bidding Documents; 

F. The Bidder has visited the site and become familiar with the general, local, and site conditions; 
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G. The Bidder is familiar with Federal, State and Local Laws and Regulations; 

H. The Bidder has correlated the information known to the Bidder; information and 
observations obtained from visits to the site, reports and drawings identified in the Bidding 
Documents and additional examinations, investigations, explorations, tests, studies, and data 
with the Bidding Documents; 

I. This Bid is genuine and not made in the interest of or on behalf of an undisclosed person, firm, 
or corporation and is not submitted in conformity with an Agreement or rules or group, 

association, organization, or corporation; 

J. The Bidder has not directly or indirectly induced or solicited another Bidder to submit a false 
or sham Bid; sought by collusion to obtain for itself an advantage over another Bidder or 
over the Owner; 

K. The Bidder has received the following Addenda, receipt of which is hereby acknowledged: 

 

1. Addendum No.  Date    

 

2. Addendum No.  Date    

 

3. Addendum No.  Date    

 

THE BIDDER UNDERSTANDS THAT, IN SUBMITTING THIS BID, HE WAIVES 

ALL RIGHT TO PLEAD ANY MISUNDERSTANDINGS REGARDING THE 

FOREGOING. 

1.02 SINGLE CONTRACT - BASE BID PRICE: 

A. Refer to Section 01 10 00 - Summary. 

B. The Bidder will complete the Work of the Project in accordance with the Contract Documents 

for the following price: 

 

1. Stipulated Sum Bid Price: 

 
2.  (Use Numerals) 

 
3.  (Use Words) 

 

1.03 BID BOND 

A. The Bidder has attached the required bid security in the form described by Document 00 43 13- 
Bid Security Form with this Bid. 
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1.04 ALLOWANCES 

A. The Bidder has included in the Bid the appropriate allowances as specified in Section 01 21 00 
- Allowances. 

1.05 CONTRACT TIME 

A. The Bidder agrees to begin and complete Work as indicated in Document 00 31 13 - 
Preliminary Schedule. 

1.06 OTHER BID FORM SUPPLEMENTS 

A. The following additional Documents are attached to and made a condition of this Bid: 

1. Document 00 43 14 - Bid Form Supplement - Bidder's Certification. 

2. Document 00 43 15 - Bid Form Supplement - Bidder's Tax Certification. 

3. Document 00 43 16 - Bid Form Supplement - Apprenticeship or Training Program 
Certification and Current Signatory Letters. 

4. Document 00 43 17 - Bid Form Supplement - City of Aurora Local Vendor 
Preference Application. 

1.07 SIGNATURES 

A. Respectfully submitted this  day of  , 2024. 

B. Type of Firm: (check one) 

  Individual 

  Partnership 

  Corporation 

  Joint Venture 

 

C. Corporate Seal:(SEAL) 

 

 

 

D. Full name of firm:    

 

 

E. Authorized Signing Officer:    

Title:     

 

F. Authorized Signing Officer:    

Title:     

END OF DOCUMENT 



 

00 43 13
 

SECTION 00 43 13 

BID SECURITY 

FORM 

 

1.01 FORM OF BID BOND 

A. AIA Document A310 (2010 Edition) - Bid Bond Form. 

B. The above document may be purchased at the American Institute of Architects, 
https://shop.aiacontracts.com/. 

END OF DOCUMENT 
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SECTION 00 43 14 

BID FORM SUPPLEMENT - BIDDER'S 

CERTIFICATION 

 

1.01 CITY OF AURORA BIDDER'S CERTIFICATION ATTACHED (1 PAGE). 

END OF DOCUMENT 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



BIDDER’S CERTIFICATION 
 

I/We hereby certify that: 
 

A. A complete set of bid papers, as intended, has been received, and that I/We will abide by the 
contents and/or information received and/or contained herein. 

B. I/We have not entered into any collusion or other unethical practices with any person, firm, or 
employee of the City which would in any way be construed as unethical business practice. 

C. I/We have adopted a written sexual harassment policy which is in accordance with the 
requirements of Federal, State and local laws, regulations and policies and further certify that 
I/We are also in compliance with all other equal employment requirements contained in 
Public Act 87-1257 (effective July 1, 1993) 775 ILCS 5/2-105 (A). 

D. I/We are in compliance with the most current “Prevailing Rate” of wages for laborers, mechanics 
and other workers as required by the State of Illinois Department of Labor. 

E I/We operate a drug free environment and drugs are not allowed in the workplace or satellite 
locations as well as City of Aurora sites in accordance with the Drug Free Workplace Act of 
January, 1992. 

F. The Bidder is not barred from bidding on the Project, or entering into this contract as a result of a 
violation of either Section 33E-3 or 33E-4 of the Illinois Criminal Code, or any similar offense of 
“bid rigging” or “bid rotating” of any state or the United States. 

G. I/We will submit, for all contracts in excess of $25,000.00, a certificate indicating participation in 
apprenticeship and training programs approved and registered with the United States Department 

of Labor.   

H. I/We will abide by all other Federal, State and local codes, rules, regulations, ordinances and 
statutes. 

 

COMPANY NAME  ___________________________________________________________ 

ADDRESS  __________________________________________________________________ 

CITY/STATE/ZIP CODE _______________________________________________________ 

NAME OF CORPORATE/COMPANY OFFICIAL  __________________________________ 
                  PLEASE TYPE OR PRINT CLEARLY 

TITLE ______________________________________________________________________ 

 

AUTHORIZED OFFICIAL SIGNATURE __________________________________________ 

 

DATE  ______________________________   Subscribed and Sworn to 

 

TELEPHONE  (_____)__________________   Before me this _____ day 

  of ______________, 2024     
 
       __________________________ 

           Notary Public

   Contractor shall check the box indicating that a copy of applicable program certification is attached. 
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SECTION 00 43 15 

BID FORM SUPPLEMENT - BIDDER’S TAX 

CERTIFICATION 

 

1.01 CITY OF AURORA BIDDER'S TAX CERTIFICATION ATTACHED (1 PAGE). 

END OF SECTION 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



STATE OF ILLINOIS ) 

    ) ss. 

County of  Kane  ) 

 

 

BIDDER’S TAX CERTIFICATION 

 

 

 (BIDDER’S EXECUTING OFFICER), being first duly sworn on oath, deposes and states 

that all statements made herein are made on behalf of the Bidder, that this despondent is 

authorized to make them and that the statements contained herein are true and correct. 

 

 Bidder deposes, states and certifies that Bidder is not barred from contracting with any 

unit of local government in the State of Illinois as result of a delinquency in payment of any tax 

administered by the Illinois Department of Revenue unless Bidder is contesting, in accordance 

with the procedures established by the appropriate statute, its liability for the tax or the amount 

of the tax, all as provided for in accordance with 65 ILCS 5/11-42.1-1. 

 

 

 DATED this ______________ day of ___________________________, 2024. 

 

      By ______________________________ 

                              (Signature of Bidder’s Executing Officer) 

 

             _____________________________ 

               (Print name of Bidder’s Executing Officer)  

 

             ______________________________ 

                 (Title) 

 

ATTEST/WITNESS: 

 

By _____________________________ 

Title ___________________________ 

 

Subscribed and sworn to before me this 

_______ day of ___________, 2024. 

 

_______________________________ 

Notary Public      

 

(SEAL) 
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SECTION 00 43 16 

BID FORM SUPPLEMENT - APPRENTICESHIP OR TRAINING PROGRAM 

CERTIFICATION AND CURRENT SIGNATORY LETTERS 

 

1.01 CITY OF AURORA APPRENTICESHIP OR TRAINING PROGRAM CERTIFICATION 

ATTACHED (2 PAGES). 

END OF 

SECTION 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Apprenticeship or Training Program Certification 

 

        

 

All contractors are required to complete the following certification: 

 

 For this contract proposal or for all groups in this deliver and install proposal. 

 

 For the following deliver and install groups in this material proposal: 

 

      
      
      
      
 

The City of Aurora policy, adopted in accordance with the provisions of the Illinois Highway 

Code, requires this contract to be awarded to the lowest responsive and responsible bidder.  In 

addition to all other responsibility factors, this contract or deliver and install proposal requires all 

bidders and all bidders’ subcontractors to disclose participation in apprenticeship or training 

programs that are approved by and registered with the United States Department of Labor’s 

Bureau of Apprenticeship and Training, and applicable to the work of the above indicated 

proposals or groups.  Therefore, all bidders are required to complete the following certification: 

 

I. Except as provided in paragraph IV below, the undersigned bidder certifies that it is a 

participant, either as an individual or as part of a group program, in an approved 

apprenticeship or training program applicable to each type of work or craft that the 

bidder will perform with its own employees. 

 

II. The undersigned bidder further certifies for work to be performed by subcontract that 

each of its subcontractors submitted for approval is, at the time of such bid, 

participating in an approved, applicable apprenticeship or training program applicable 

to the work of the subcontract. 

 

III. The undersigned bidder, by inclusion in the list in the space below, certifies the 

official name of each program sponsor holding the Certificate of Registration for all 

of the types of work or crafts in which the bidder is a participant and that will be 

performed with the bidder’s employees.  Types of work or craft that will be 

subcontracted shall be included and listed as subcontract work.  The list shall also 

indicate any type of work or craft job category for which there is no applicable 

apprenticeship or training program available. 

 

 

  

 

 

 

Return with Bid 



IV. Except for any work identified above, any bidder or subcontractor that shall perform all 

or part of the work of the contract or deliver and install proposal solely by individual 

owners, partners or members and not by employees to whom the payment of prevailing 

rates of wages would be required, check the following box, and identify the 

owner/operator workforce and positions of ownership.   

 

 

 

 

 

 

The requirements of this certification and disclosure are a material part of the contract, and the 

contractor shall require this certification provision to be included in all approved subcontracts.  

The bidder is responsible for making a complete report and shall make certain that each type of 

work or craft job category that will be utilized on the project is accounted for and listed.  The 

City of Aurora requires a copy of each applicable Certificate of Registration issued by the 

United States Department of Labor evidencing such participation by the contractor and 

any or all of its subcontractors be included with the bid in order to qualify to bid on the 

project.   

 

The Bidder must also submit a signed and current dated letter(s) from the certificate holder(s) 

indicating that the Bidder may use the certificate to meet the above listed requirements for this 

specific project. 

 

Bidder:        By:  

 (Signature) 

Address:        Title       
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SECTION 00 43 17 

BID FORM SUPPLEMENT - CITY OF AURORA LOCAL VENDOR PREFERENCE 

APPLICATION 

 

1.01 CITY OF AURORA, IL. - LOCAL VENDOR APPLICATION ATTACHED (1 PAGE). 

END OF SECTION 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
 
 
 
 

       City of Aurora, IL - Local Vendor Preference Application 
 
    

The business identified below is requesting to be placed on the City of Aurora, Illinois Local Vendor Preference 

list, in accordance with ordinance O20-029 approved April 28, 2020. 

1) Date Submitted:             

2) Name of Business:              

3) Address of Local Office:            

4) City, State, Zip:              

5) Company’s Web Address:             

6) Phone:        Fax:         

7) County your Local Business is Located In:          

Submitted By (Signature):            

Print Name and Title:             

Email Address:             

Sec. 2-410.-Prequalification; local bidder.   

(a) If an interested business would like to prequalify as a "local business", such a business shall complete and submit the 

prequalification application along with supporting documentation, as listed below, and the applicable fee as set by the 

City Council, to the Finance Department:   

a. Evidence that the business has established and maintained a physical presence in the City of Aurora, by virtue of 

the ownership or lease of all or a portion of a building for a period of not less than twelve (12) consecutive months 

prior to the submission of the prequalification application; and   

b. Evidence demonstrating that the business is legally authorized to conduct business within the State of Illinois and 

the City of Aurora, and has a business registered to operate in the City if required; and   

c. Evidence that the business is not a debtor to the City of Aurora. For purposes of this subparagraph, a debtor is 

defined as having outstanding fees, water bills, sales tax or restaurant/bar tax payments that are thirty (30) days 

or more past due, or has outstanding weed or nuisance abatements or liens, has failure to comply tickets or parking 

tickets that are not in dispute as to their validity and are not being challenged in court or other administrative 

processes.   

Back up documentation for (a) a. and (a) b. must accompany this submittal or application will be rejected. 

Please note for (a) c. above the City of Aurora will verify internally that your company does not have any 

outstanding fees.  Your company should make sure that to the best of its knowledge all bills are current. 

Return completed application, with all required backup documentation to:  

City of Aurora, Attn: Purchasing Division, 44 E. Downer Place, Aurora, IL 60507 

Or email to: PurchasingDL@aurora.il.us 

 

Do not write below this line: For City of Aurora use ONLY 

(a) a. 

(a) b. 

(a) c. 

 

Date: _______________________________ 

 

Approved: ___________________________ Denied: __________________________ 

Letter Sent: ___________________________  Initials: __________________________ 

mailto:PurchasingDL@aurora.il.us
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SECTION 00 52 00 

AGREEMENT FORM 

 

1.01 FORM OF AGREEMENT 

A. AIA Document A101, Owner-Contractor Agreement Form - Stipulated Sum (2017 Edition), 
forms the basis of Contract between the Owner and Contractor. 

B. The above document may be purchased at the American Institute of Architects, 
https://shop.aiacontracts.com/. 

1.02 RELATED REQUIREMENTS 

A. Document 00 72 00- General Conditions. 

B. Document 00 73 00 - Supplementary Conditions. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF DOCUMENT 
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SECTION 00 60 00 

PROJECT FORMS 

 

1.01 FORMS OF BONDS AND CERTIFICATES 

A. Performance and Payment Bonds: AIA Document A312 - Performance Bond and Payment Bond. 

B. Consents of Surety: 

1. AIA Document G707A - Consent of Surety to Final Reduction in or Partial Release 
of Retainage. 

2. AIA Document G707 - Consent of Surety to Final Payment. 

C. The above documents may be purchased at the American Institute of Architects. 
https://shop.aiacontracts.com/. 

END OF 

DOCUMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



00 72 00 

 

SECTION 00 72 00 

GENERAL 

CONDITIONS 

 

1.01 FORM OF GENERAL CONDITIONS 

A. The General Conditions applicable to this contract is attached following this page. 

B. AIA Document A201 - 2017 "General Conditions of the Contract for Construction" is the 
General Conditions between the Owner and Contractor. 

C. The above document may be purchased at the American Institute of Architects. 
https://shop.aiacontracts.com/. 

1.02 RELATED REQUIREMENTS 

A. SECTION 00 73 00 - Supplementary Conditions. 

1.03 SUPPLEMENTARY CONDITIONS 

A. Refer to Document 00 73 00 for amendments to these General Conditions. 

END OF 

DOCUMENT 
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SECTION 00 73 40 

LABOR AND WAGE REQUIREMENTS 

 

1.01 LABOR AND WAGE REQUIREMENTS 

A. In the employment and use of labor, the Contractor and his subcontractors shall conform to 
the Illinois Statutory requirements regarding labor and wages. 

B. Wage Guidelines: 

1. Prevailing Rate of Wages: All Contracts for the work herein are subject to the provisions of 
the Illinois Prevailing Wages Act (820 ILCS 130/et seq.) providing for the payment of 
prevailing rate of wages to all Laborers, Workmen, and Mechanics engaged on the work, 
which such provisions shall be applicable to all subcontractors and material men as well as 
the Contractor. The Owner may at any time inquire of the Contractor as to rates of wages 

being paid employees of the Contractor, any subcontractor or material men, whereupon such 
information shall be promptly provided to the Owner. 

a. The terms "generally prevailing rate of hourly wages," "generally prevailing rate of 
wages," or "prevailing rate of wages," mean the hourly cash wage plus fringe benefits for 
health and welfare, insurance, vacations, and pensions paid generally, in the locality in 
which the work is being performed, to employees engaged in work of a similar character 
on public works. 

2. The Contractor shall not pay less than the rates of wages prevailing the District as 
determined by the Illinois Department of Labor to all Laborers, Mechanics and Workers 

performing any work under this Contract. 

a. Only such laborers, workers and mechanics as are directly employed by the Contractor or 
Subcontractors in actual construction work on the site of the Project, and laborers, workers 
and mechanics engaged in the transportation of materials and equipment to or from the 
site, but not including the transportation by sellers and suppliers or the manufacture or 
processing of materials or equipment, in the execution of the Work shall be deemed to be 
employed on the Project for purposes of compliance with the Illinois Statutory 
requirements. 

3. The Contractor shall require all of its Subcontractors to comply with the requirements of the 
preceding paragraphs, which shall be incorporated in each and every subcontract for all or 
any portion of the Work. 

4. The Contractor will cooperate and coordinate his work with any subcontractors that the 
Owner has working on the Project at the same time. 

5. Future increases to wage rates and material cost over the course of the contract time will not 
be born by the Owner. Contractor to include in his Base Bid. 

C. Certified Payroll Requirements: For all of the Contractor's, its Subcontractors and Sub- 

subcontractors' laborers, mechanics and other workers employed on the Project, the Contractor 
shall submit monthly, and with each Application For Payment, certified payroll records in 
accordance with State of Illinois, Department of Labor, 8/10/2005 Prevailing Wage Act 
Changes; "Certified Payroll Requirements" (Public Act 94-0515). 

1.02 WAGE DETERMINATION SCHEDULE 

A. Contact the Illinois Department of Labor for the most recent revisions to the Prevailing Rate 
of Wages. 

END OF 

DOCUMENT 



01 10 00  

 

 

PART 1 GENERAL 

1.01 PROJECT 

SECTION 01 10 00 SUMMARY 

A. Project Name: AURORA FIRE STATION #3 – BATHROOM/LOCKER ROOM REMODEL 

B. Owner's Name: City of Aurora. 

C. Architect's Name: Batir Architecture, LLC. 

D. The Project consists of the interior renovation of the existing second floor Bathroom and locker 

areas. This also includes modification of the existing sleeping quarters as well as new exterior 

window options. A small dispatch room on the first floor is also part of the work. 

1.02 CONTRACT DESCRIPTION 

A. Contract Type: A single prime contract based on a Stipulated Price as described in Document 
00 52 00 - Agreement Form. 

1.03 DESCRIPTION OF ALTERATIONS WORK 

A. Scope of demolition and removal work is shown on drawings and specified in Section 02 41 00. 

B. Scope of alterations work is shown on drawings. 

C. HVAC: Alter existing system and add new construction, keeping existing in operation. Alternate 

for replacement of units. 

D. Electrical Power and Lighting: Alter existing system and add new construction, keeping existing 
in operation. 

E. Fire Suppression Sprinklers: Alter existing system and add new construction, keeping existing 
in operation. 

F. Fire Alarm: Alter existing system and add new construction, keeping existing in operation. 

1.04 WORK BY OWNER 

A. Items noted NIC (Not in Contract) will be supplied and installed by Owner before 

Substantial Completion. 

1. Furniture 

1.05 OWNER OCCUPANCY 

A. Owner intends to continue to occupy adjacent portions of the existing building during the 
entire construction period. 

B. Owner intends to occupy the Project upon Substantial Completion. 

C. Cooperate with Owner to minimize conflict and to facilitate Owner's operations. 

D. Schedule the Work to accommodate Owner occupancy. 

1.06 CONTRACTOR USE OF SITE AND PREMISES 

A. Arrange use of site and premises to allow: 

1. Owner occupancy. 

2. Work by Others. 



01 10 00  

3. Work by Owner. 

B. Provide access to and from site as required by law and by Owner: 

1. Emergency Building Exits During Construction: Keep all exits required by code open 
during construction period; provide temporary exit signs if exit routes are temporarily 
altered. 

2. Do not obstruct roadways, sidewalks, or other public ways without permit. 

C. Time Restrictions: 

1. Limit conduct of especially noisy work to the hours of 6:00 am to 8:00 am. 

1.07 WORK SEQUENCE 

A. Coordinate construction schedule and operations with Owner. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF 

SECTION 
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SECTION 01 20 00 

PRICE AND PAYMENT 

PROCEDURES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Procedures for preparation and submittal of applications for progress payments. 

B. Documentation of changes in Contract Sum and Contract Time. 

C. Change procedures. 

D. Correlation of Contractor submittals based on changes. 

E. Procedures for preparation and submittal of application for final payment. 

1.02 RELATED REQUIREMENTS 

A. Section 00 52 00 - Agreement Form: Contract Sum, retainages, payment period. 

B. Section 00 72 00 - General Conditions: Additional requirements for progress payments, 
final payment, changes in the Work. 

C. Section 00 73 00 - Supplementary Conditions: Percentage allowances for Contractor's 
overhead and profit. 

1.03 SCHEDULE OF VALUES 

A. Use Schedule of Values Form: AIA G703, edition stipulated in the Agreement. 

B. Electronic media printout including equivalent information will be considered in lieu of 
standard form specified; submit draft to Architect/Engineer for approval. 

C. Forms filled out by hand will not be accepted. 

D. Submit Schedule of Values to the Architect/Engineer at earliest possible date, but no later than 
14 days prior to first Pay Request Meeting. 

1. After review by the Architect/Engineer, revise and resubmit Schedule as directed. 

E. Format: Utilize the Table of Contents of this Project Manual as a format for the listing of the Work. 

F. Identify as separate line items on the Schedule the costs for the following items: Bonds, 
Insurance, Site Mobilization, each Allowance scheduled in Section 01 21 00, Construction 
Submittals, General Conditions, Overhead And Profit, Demonstration And Training, and 
Closeout Submittals 

1. Bonds and Insurance. 

2. General Conditions. 

3. Allowances (list each Allowance on a separate line; See Section 01 21 00). 

4. Contractor's overhead and profit. 

G. Submit Schedule of Values in sufficient detail for the Architect/Engineer to use in 
evaluation of Applications for Payment. 

1. Itemize the cost of the work of: 

a. Contractor's materials. 

b. Contractor's own labor. 

c. Subcontractors' materials. 
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d. Subcontractors' labor. 

H. Revise Schedule of Values to list approved Change Orders, with each Application For Payment. 

1.04 APPLICATIONS FOR PROGRESS PAYMENTS 

A. Payment Period: Submit at intervals stipulated in the Agreement. 

B. Use Form AIA G702 and Form AIA G703, edition stipulated in the Agreement. 

C. Electronic media printout including equivalent information will be considered in lieu of 
standard form specified; submit sample to Architect/Engineer for approval. 

D. Forms filled out by hand will not be accepted. 

E. For each item, provide a column for listing each of the following: 

1. Item Number. 

2. Description of work. 

3. Scheduled Values. 

4. Previous Applications. 

5. Work in Place and Stored Materials under this Application. 

6. Authorized Change Orders. 

7. Total Completed and Stored to Date of Application. 

8. Percentage of Completion. 

9. Balance to 
Finish. 

10. Retainage. 

F. Execute certification by signature of authorized officer. 

G. Use data from approved Schedule of Values. Provide dollar value in each column for each 
line item for portion of work performed and for stored products. 

H. List each authorized Change Order as a separate line item, listing Change Order number 
and dollar amount as for an original item of work. 

I. Submit one pencil/draft copy of each Application for Payment to the Architect/Engineer at 
least 7 days prior to the due date for the submission of the Application. 

J. Contractor or Architect/Engineer may schedule a Pay Request Meeting to review the 

pencil/draft copy of the Application for agreement with the progress of the Work. 

K. After receipt of Architect/Engineer's review comments, submit three final copies, signed 
and notarized, of each Application for Payment. 

L. Include the following with the application: 

1. Transmittal letter as specified for submittals in Section 01 30 00. 

2. Construction progress schedule, revised and current as specified in Section 01 30 00. 

3. Contractor's partial waiver of lien in the amount of the Application for Payment as well as 
trailing partial waivers of lien for subcontractors and suppliers who were included in the 
previous Application for Payment, to the extent of that payment. 

a. When an Application shows completion of a subcontractor or supplier item, submit a final 
or full waiver for that item. 

b. Waivers of lien shall be submitted on forms and executed in a manner acceptable to 
the Owner. 
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4. Certified payroll records for the Contractor and for all Subcontractors and Sub-
subcontractors employed on the Project who performed work on the Project during the 
Payment Period. 

a. Contractor shall assemble his and all subcontractor and sub-subcontractor records prior 
to submitting each Application for Payment. 

b. Applications for Payment submitted without certified payroll records or with 
incomplete certified payroll records will result in payment being delayed until the 
Contractor complies fully with the requirements set forth in the preceding paragraphs. 

5. Affidavits attesting to products or equipment suitably stored off-site in a bonded warehouse. 
Payments for materials stored off-site shall be conditioned upon submission of bills of sale, 

applicable insurance, and any other documentation or procedures satisfactory to the Owner 
to establish the Owner's title to such materials, or otherwise protect the Owner's interest. 

M. When Architect/Engineer requires substantiating information, submit data justifying dollar 
amounts in question. Provide one copy of data with cover letter for each copy of submittal. Show 
application number and date, and line item by number and description. 

1.05 MODIFICATION PROCEDURES 

A. Submit name of the individual authorized to receive change documents and who will be 
responsible for informing others in Contractor's employ or subcontractors of changes to 
Contract Documents. 

B. For minor changes not involving an adjustment to the Contract Sum or Contract 
Time, Architect/Engineer will issue instructions directly to Contractor. 

C. For other required changes, Architect/Engineer will issue a document signed by Owner 
instructing Contractor to proceed with the change, for subsequent inclusion in a Change Order. 

1. The document will describe the required changes and will designate method of determining 
any change in Contract Sum or Contract Time. 

2. Promptly execute the change. 

D. For changes for which advance pricing is desired, Architect/Engineer will issue a document that 
includes a detailed description of a proposed change with supplementary or revised drawings 
and specifications, a change in Contract Time for executing the change with a stipulation of any 
overtime work required and the period of time during which the requested price will be 
considered valid. Contractor shall prepare and submit a fixed price quotation within ten (10) 

days. 

E. Contractor may propose a change by submitting a request for change to Architect/Engineer, 
describing the proposed change and its full effect on the work, with a statement describing 
the reason for the change, and the effect on the Contract Sum and Contract Time with full 
documentation and a statement describing the effect on work by separate or other contractors. 
Document any requested substitutions in accordance with Section 01 60 00. 

F. Computation of Change in Contract Amount: As specified in the Agreement and Conditions of 
the Contract. 

1. For change requested by Architect/Engineer for work falling under a fixed price contract, 
the amount will be based on Contractor's price quotation. 

2. For change requested by Contractor, the amount will be based on the Contractor's request for 
a Change Order as approved by Architect/Engineer. 

3. For pre-determined unit prices and quantities, the amount will be based on the fixed unit prices. 
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4. For change ordered by Architect/Engineer without a quotation from Contractor, the amount 
will be determined by Architect/Engineer based on the Contractor's substantiation of costs as 
specified for Time and Material work. 

G. Substantiation of Costs: Provide full information required for evaluation. 

1. On request, provide the following data: 

a. Quantities of products, labor, and equipment. 

b. Taxes, insurance, and bonds. 

c. Overhead and profit. 

d. Justification for any change in Contract Time. 

e. Credit for deletions from Contract, similarly documented. 

2. Support each claim for additional costs with additional information: 

a. Origin and date of claim. 

b. Dates and times work was performed, and by whom. 

c. Time records and wage rates paid. 

d. Invoices and receipts for products, equipment, and subcontracts, similarly documented. 

3. For Time and Material work, submit itemized account and supporting data after completion 
of change, within time limits indicated in the Conditions of the Contract. 

H. Execution of Change Orders: Architect/Engineer will issue Change Orders for signatures of 
parties as provided in the Conditions of the Contract. 

I. After execution of Change Order, promptly revise Schedule of Values and Application for 

Payment forms to record each authorized Change Order as a separate line item and adjust the 
Contract Sum. 

J. Promptly revise progress schedules to reflect any change in Contract Time, revise sub-
schedules to adjust times for other items of work affected by the change, and resubmit. 

K. Promptly enter changes in Project Record Documents. 

1.06 APPLICATION FOR FINAL PAYMENT 

A. Prepare Application for Final Payment as specified for progress payments, identifying 

total adjusted Contract Sum, previous payments, and sum remaining due. 

B. Application for Final Payment will not be considered until the following have been accomplished: 

1. All closeout procedures specified in Section 01 70 00. 

2. Procedures outlined in Article 9 of the General Conditions as amended. 

3. Additional closeout procedures specified in Section 01 77 00. 

C. The submittal of Final Waiver of Lien and the acceptance of the final payment by the 
Contractor shall be held to be a waiver of any and all claims against the Owner arising from, 
out of, or in any connection with the Contract. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF SECTION 



01 21 00 

SECTION 01 21 00 ALLOWANCES 

 
 
PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Contingency allowance. 

1.02 RELATED 

REQUIREMENTS 

A. Section 01 20 00 - Price and Payment Procedures: Additional payment and 
modification procedures. 

1.03 CONTINGENCY ALLOWANCE 

A. Contractor's costs for products, delivery, installation, labor, payroll, taxes and equipment rental 
will be included in Change Orders authorizing expenditure of funds from this Contingency 
Allowance. 

B. Funds will be drawn from the Contingency Allowance only by Change Order. 

C. Bond, insurance, overhead and profit fees on Change Orders paid out of Contingency 
Allowances will not be permitted. The Contractor must carry in its Base Bid OH&P costs on 
Contingency Allowance funds expenditures. 

D. At closeout of Contract, funds remaining in Contingency Allowance will be credited to 
Owner by Change Order. 

1.04 ALLOWANCES SCHEDULE 

A. Contingency Allowance: Include in the Base Bid the stipulated sum of $30,000.00 for use 
upon Owner's instructions. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF 

SECTION 
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SECTION 01 30 00 ADMINISTRATIVE REQUIREMENTS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. General administrative requirements. 

B. Preconstruction meeting. 

C. Progress meetings. 

D. Construction progress schedule. 

E. Submittals for review, information, and project closeout. 

F. Architect/Engineer-provided CAD files. 

G. Number of copies of submittals. 

H. Submittal procedures. 

1.02 RELATED REQUIREMENTS 

A. Section 00 72 00 - General Conditions: Dates for applications for payment. 

B. Section 01 70 00 - Execution and Closeout Requirements: Additional coordination requirements. 

C. Section 01 78 00 - Closeout Submittals: Project record documents; operation and maintenance 
data; warranties and bonds. 

1.03 GENERAL ADMINISTRATIVE REQUIREMENTS 

A. Comply with requirements of Section 01 70 00 - Execution and Closeout Requirements 
for coordination of execution of administrative tasks with timing of construction 
activities. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION 

3.01 PRECONSTRUCTION MEETING 

A. Owner 

B. Attendance Required: 

1. Owner. 

2. Architect/Engineer. 

3. Contractor. 

C. Agenda: 

1. Owner will prepare agenda for this meeting. 

2. Submission of executed bonds and insurance certificates. 

3. Distribution of Contract Documents. 

4. Submission of list of subcontractors, list of products, schedule of values, and 
progress schedule. 
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5. Procedures and processing of field decisions, submittals, substitutions, applications 
for payments, proposal request, Change Orders, and Contract closeout procedures. 

6. Scheduling. 

D. Owner will record minutes and distribute copies to participants. 

3.02 PROGRESS MEETINGS 

A. Make arrangements for meetings, prepare agenda with copies for participants, preside 
at meetings. 

B. General Contractor will make arrangements for meetings, prepare agenda with copies 
for participants, preside at meetings. 

C. Attendance Required: 

1. Contractor. 

2. Owner. 

3. Architect/Engineer. 

4. Contractor's superintendent. 

D. Agenda: 

1. Review minutes of previous meetings. 

2. Review of Work progress. 

3. Field observations, problems, and decisions. 

4. Identification of problems that impede, or will impede, planned progress. 

5. Review of submittals schedule and status of submittals. 

6. Review of RFIs log and status of responses. 

7. Review of off-site fabrication and delivery schedules. 

8. Maintenance of progress schedule. 

9. Corrective measures to regain projected schedules. 
10.Planned progress during succeeding work period. 
11.Maintenance of quality and work standards. 
12.Effect of proposed changes on progress schedule and coordination. 
13.Other business relating to Work. 

E. Record minutes and distribute copies within two days after meeting to participants, with copies 
to Architect/Engineer, Owner, participants, and those affected by decisions made. 

3.03 CONSTRUCTION PROGRESS SCHEDULE 

A. Within 10 days after date of the Agreement, submit preliminary schedule defining 
planned operations for the first 60 days of work, with a general outline for remainder of 
work. 

B. If preliminary schedule requires revision after review, submit revised schedule within 7 days. 

C. Submit updated schedule with each Application for Payment. 

3.04 SUBMITTALS FOR REVIEW 

A. When the following are specified in individual sections, submit them for review: 

1. Product data. 

2. Shop drawings. 

3. Samples for selection. 
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4. Samples for verification. 

B. Submit to Architect/Engineer for review for the limited purpose of checking for compliance 
with information given and the design concept expressed in Contract Documents. 

C. Samples will be reviewed for aesthetic, color, or finish selection. 

D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES 
article below and for record documents purposes described in Section 01 78 00 - Closeout 
Submittals. 

3.05 SUBMITTALS FOR INFORMATION 

A. When the following are specified in individual sections, submit them for information: 

1. Design data. 

2. Certificates. 

3. Test reports. 

4. Inspection reports. 

5. Manufacturer's instructions. 

6. Manufacturer's field reports. 

7. Other types indicated. 

B. Submit for Architect/Engineer's knowledge as contract administrator or for Owner. 

3.06 SUBMITTALS FOR PROJECT CLOSEOUT 

A. Submit Correction Punch List for Substantial Completion. 

B. Submit Final Correction Punch List for Substantial Completion. 

C. When the following are specified in individual sections, submit them at project 
closeout in compliance with requirements of Section 01 78 00 - Closeout Submittals: 

1. Project record documents. 

2. Operation and maintenance data. 

3. Warranties. 

4. Bonds. 

5. Other types as indicated. 

D. Submit for Owner's benefit during and after project completion. 

3.07 ARCHITECT/ENGINEER-PROVIDED CAD FILES 

A. After the execution of the Contract, Architect/Engineer will provide, free of charge, CAD files 
depicting graphic information for the project as follows: 

1. Architectural Floor Plans: Column grid, walls, floors, stairs, doors, windows, room 
numbers, ceiling grid, mechanical diffusers, plumbing fixtures and lights. 

B. Contractor acknowledges and accepts that the Architectural Floor Plans do not contain structural, 

mechanical, electrical, plumbing, fire protection and other building systems information depicted 

in the Bidding Documents. Examples of information not contained in these files include, but are 

not limited to, title blocks, keynotes, schedules, mechanical ductwork and equipment, electrical 

device symbols, circuit numbers and home runs, plumbing equipment, piping runs and riser 

diagrams, and 
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architectural/engineering text or details. No other CAD files, data or information will be provided. 

C. Only requests from Prime Contractors will be honored. Subcontractors must obtain the files 
from their respective Prime Contractors. 

D. In submitting a request, Contractor acknowledges that: 

1. Architect/Engineer bears no responsibility for the data or its transmission, 

2. Use of the data by the Contractor or his subcontractors in no way relieves the Contractor of 
his obligations under the Contract, 

3. Contractor is solely liable for any and all claims arising from any and all products generated 

by the Contractor or its Subcontractors employing the data, 

4. Contractor and its Subcontractors have a limited, non-exclusive license to use the data solely in 

connection with the Work of the Project. 

5. Architect/Engineer retains all rights, including copyright, to the data. 

3.08 NUMBER OF COPIES OF SUBMITTALS 

A. Documents for Review: 

1. Small Size Sheets: Not Larger Than 11 x 17 inches. Submit two (2) paper copies, one of 

which will be retained by Architect/Engineer. Contractor shall make his own copies from the 

original returned by the Architect. 

a. Contractor's Option: In lieu of paper copies indicated above, submit in Adobe PDF 
electronic file format via email. Architect will return a reviewed copy in Adobe PDF 
electronic file format via email. Create PDFs at native size and right-side up; illegible files 
will be rejected. 

2. Large Size Sheets: Larger Than 11 x17 inches; 36 x 48 inches maximum. Submit two (2) 

paper copies, one of which will be retained by Architect/Engineer. Electronic file format (PDF 

or other) is NOT acceptable. Contractor shall make his own copies from the original returned 

by the 

Architect. 

B. Documents for Information: Submit one copy. 

C. Samples: Submit the number specified in individual specification sections; one of which will 
be retained by Architect/Engineer. 

1. After review, produce duplicates. 

2. Retained samples will not be returned to Contractor unless specifically so stated. 

3.09 SUBMITTAL PROCEDURES 

A. Shop Drawing Procedures: 

1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting 
the Contract Documents and coordinating related Work. 

2. Generic, non-project specific information submitted as shop drawings do not meet 
the requirements for shop drawings. 

B. Transmit each submittal with a copy of approved submittal form. 

C. Transmit each submittal with AIA Form G810. 
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D. Sequentially number the transmittal form. Revise submittals with original number and a 
sequential alphabetic suffix. 

E. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number, 

and specification section number, as appropriate on each copy. 

F. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of 
Products required, field dimensions, adjacent construction Work, and coordination of 
information is in accordance with the requirements of the Work and Contract Documents. 

G. Deliver submittals to Architect/Engineer at business address. 

H. Schedule submittals to expedite the Project, and coordinate submission of related items. 

I. For each submittal for review, allow 20 days excluding delivery time to and from the Contractor. 

J. Clearly identify variations from the Contract Documents. Regardless of the type of variation, 

Contractor is solely responsible for errors in the field that arise from submittal variations from 

the requirements of the Contract Documents if those variations were not expressly noted to 

specifically 

identify for and describe to the reviewer the nature of the variation from the Contract Documents. 

K. Identify variations from Contract Documents and Product or system limitations that may 
be detrimental to successful performance of the completed Work. 

L. Correlate submitted items with specified products; clearly indicate the specified product 
that corresponds to each submitted item. 

M. When options or optional features available for a Product are indicated in a submittal, and 
selections for those options/features are indicated in the Contract Documents, identify on 
the submittal the selection indicated in the Contract Documents. 

N. Provide space for Contractor and Architect/Engineer review stamps. 

O. When revised for resubmission, using clouds, highlights or other means acceptable to the 
Architect, identify all changes made since previous submission. Resubmittals that do not 
clearly identify all changes may be delayed and/or returned to the Contractor unreviewed. 

P. The Contractor is entitled to one (1) resubmittal of any Shop Drawing, Product Data, or Closeout 
Submittal item rejected by the Architect or returned by the Architect for further action. 
Thereafter, the Contractor shall pay the cost of all further Architect's reviews of Shop Drawing, 
Product Data or Closeout Submittal, at a rate of $200.00/hour. Cost of such further reviews will 
be deducted from the Contract Sum by Change Order. 

Q. Distribute reviewed submittals as appropriate. Instruct parties to promptly report any inability 
to comply with requirements. 

R. Submittals not requested will not be recognized or processed. 

S. Submittal reviews may be delayed and/or submittals may be returned unreviewed for any of 
the following reasons: 

1. Submittals submitted outside the scheduled dates of the Submittal Schedule. 

2. Submittals are incomplete or are missing information. 
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3. Submittals are not submitted in accordance with procedures outlined in this Section (i.e. 
spec Section number not indicated, missing Contractor's review stamp, submitted items not 
correlated with specified products). 

END OF 

SECTION 
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SECTION 01 40 00 

QUALITY 

REQUIREMENTS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Submittals. 

B. Quality assurance. 

C. Testing and inspection agencies and services. 

D. Contractor's design-related professional design services. 

E. Control of installation. 

F. Tolerances. 

G. Manufacturers' field services. 

H. Defect Assessment. 

1.02 RELATED REQUIREMENTS 

A. Section 01 41 00 - Regulatory Requirements. 

B. Section 01 42 00 - References. 

1.03 REFERENCE STANDARDS 

A. ASTM C1021 - Standard Practice for Laboratories Engaged in Testing of Building Sealants; 
2008 (Reapproved 2023). 

B. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection, Testing, 
or Special Inspection; 2021. 

C. ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing; 2021. 

D. ASTM E699 - Standard Specification for Agencies Involved in Testing, Quality Assurance, 
and Evaluating of Manufactured Building Components; 2016. 

E. IAS AC89 - Accreditation Criteria for Testing Laboratories; 2021. 

1.04 CONTRACTOR'S DESIGN-RELATED PROFESSIONAL DESIGN SERVICES 

A. Coordination: Contractor's professional design services are subject to requirements of 
project's Conditions for Construction Contract. 

B. Base design on performance and/or design criteria indicated in individual specification sections. 

C. Scope of Contractor's Professional Design Services: Provide for the following items of work: 

1. Fire Suppression: As described in Sections 21 05 00 & 21 13 00. 

2. Fire Detection and Alarm: As described in Section 28 46 00. 

1.05 SUBMITTALS 

A. See Section 01 30 00 - Submittals 
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B. Designer's Qualification Statement: Submit for Architect/Engineer's knowledge as 
contract administrator, or for Owner's information. 

1. Include information for each individual professional responsible for producing, or 
supervising production of, design-related professional services provided by Contractor. 

a. Full name. 

b. Professional licensure information. 

c. Statement addressing extent and depth of experience specifically relevant to design of 
items assigned to Contractor. 

C. Design Data: Submit for Architect/Engineer's knowledge as contract administrator for the 
limited purpose of assessing compliance with information given and the design concept 
expressed in the Contract Documents, or for Owner's information. 

1. Include calculations that have been used to demonstrate compliance to performance and 
regulatory criteria provided, and to determine design solutions. 

2. Include required product data and shop drawings. 

3. Include a statement or certification attesting that design data complies with criteria 
indicated, such as building codes, loads, functional, and similar engineering requirements. 

4. Include signature and seal of design professional responsible for allocated design services 
on calculations and drawings. 

D. Test Reports: After each test/inspection, promptly submit two copies of report 

to Architect/Engineer and to Contractor. 

1. Include: 

a. Date issued. 

b. Project title and number. 

c. Name of inspector. 

d. Date and time of sampling or inspection. 

e. Identification of product and specifications section. 

f. Location in the Project. 

g. Type of test/inspection. 

h. Date of test/inspection. 

i. Results of test/inspection. 

j. Compliance with Contract Documents. 

k. When requested by Architect/Engineer, provide interpretation of results. 

E. Certificates: When specified in individual specification sections, submit certification by the 
manufacturer and Contractor or installation/application subcontractor to Architect/Engineer, 
in quantities specified for Product Data. 

1. Indicate material or product complies with or exceeds specified requirements. 
Submit supporting reference data, affidavits, and certifications as appropriate. 

2. Certificates may be recent or previous test results on material or product, but must 
be acceptable to Architect/Engineer. 

F. Manufacturer's Instructions: When specified in individual specification sections, submit printed 
instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the 
Owner's information. Indicate special procedures, perimeter conditions requiring special 
attention, and special environmental criteria required for application or installation. 
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1.06 QUALITY ASSURANCE 

A. Testing Agency Qualifications: 

1. Prior to start of work, submit agency name, address, and telephone number, and names of 
full time registered Engineer and responsible officer. 

2. Submit copy of report of laboratory facilities inspection made by NIST Construction 
Materials Reference Laboratory during most recent inspection, with memorandum of 
remedies of any deficiencies reported by the inspection. 

B. Designer Qualifications: Where professional engineering design services and design data 
submittals are specifically required of Contractor by Contract Documents, provide services of a 
Professional Engineer experienced in design of this type of work and licensed in the State in 
which the Project is located. 

1.07 REGULATORY REQUIREMENTS - SEE SECTION 01 41 00 

1.08 REFERENCES AND STANDARDS - SEE SECTION 01 42 00 

1.09 TESTING AND INSPECTION AGENCIES AND SERVICES 

A. Contractor Employed Agency: 

1. Inspection agency: Comply with requirements of ASTM D3740 and ASTM E329. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION 

3.01 CONTROL OF INSTALLATION 

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, 
and workmanship, to produce work of specified quality. 

B. Comply with manufacturers' instructions, including each step in sequence. 

C. Should manufacturers' instructions conflict with Contract Documents, request clarification 
from Architect/Engineer before proceeding. 

D. Comply with specified standards as minimum quality for the work except where more 

stringent tolerances, codes, or specified requirements indicate higher standards or more 
precise workmanship. 

E. Have work performed by persons qualified to produce required and specified quality. 

F. Verify that field measurements are as indicated on shop drawings or as instructed by 
the manufacturer. 

G. Secure products in place with positive anchorage devices designed and sized to withstand 

stresses, vibration, physical distortion, and disfigurement. 

3.02 TOLERANCES 

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work. 
Do not permit tolerances to accumulate. 
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B. Comply with manufacturers' tolerances. Should manufacturers' tolerances conflict with 
Contract Documents, request clarification from Architect/Engineer before proceeding. 

C. Adjust products to appropriate dimensions; position before securing products in place. 

3.03 TESTING AND INSPECTION 

A. See individual specification sections for testing required. 

B. Testing Agency Duties: 

1. Provide qualified personnel at site. Cooperate with Architect/Engineer and Contractor 
in performance of services. 

2. Perform specified sampling and testing of products in accordance with specified standards. 

3. Ascertain compliance of materials and mixes with requirements of Contract Documents. 

4. Promptly notify Architect/Engineer and Contractor of observed irregularities or non-
compliance of Work or products. 

5. Perform additional tests and inspections required by Architect/Engineer. 

6. Submit reports of all tests/inspections specified. 

C. Limits on Testing/Inspection Agency Authority: 

1. Agency may not release, revoke, alter, or enlarge on requirements of Contract Documents. 

2. Agency may not approve or accept any portion of the Work. 

3. Agency may not assume any duties of Contractor. 

4. Agency has no authority to stop the Work. 

D. Contractor Responsibilities: 

1. Deliver to agency at designated location, adequate samples of materials proposed to be used 
that require testing, along with proposed mix designs. 

2. Cooperate with laboratory personnel, and provide access to the Work and to 
manufacturers' facilities. 

3. Provide incidental labor and facilities: 

a. To provide access to Work to be tested/inspected. 

b. To obtain and handle samples at the site or at source of Products to be tested/inspected. 

c. To facilitate tests/inspections. 

d. To provide storage and curing of test samples. 

4. Notify Architect/Engineer and laboratory 24 hours prior to expected time for operations 
requiring testing/inspection services. 

5. Employ services of an independent qualified testing laboratory and pay for additional 
samples, tests, and inspections required by Contractor beyond specified requirements. 

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections required 
by Contractor beyond specified requirements. 

E. Re-testing required because of non-compliance with specified requirements shall be performed 
by the same agency on instructions by Architect/Engineer. 

F. Re-testing required because of non-compliance with specified requirements shall be paid for 
by Contractor. 
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3.04 MANUFACTURERS' FIELD SERVICES 

A. When specified in individual specification sections, require material or product suppliers or 

manufacturers to provide qualified staff personnel to observe site conditions, conditions of 

surfaces and installation, quality of workmanship as applicable, and to initiate instructions when 

necessary. 

B. Report observations and site decisions or instructions given to applicators or installers that 
are supplemental or contrary to manufacturers' written instructions. 

3.05 DEFECT ASSESSMENT 

A. Replace Work or portions of the Work not complying with specified requirements. 

B. If, in the opinion of Architect/Engineer, it is not practical to remove and replace the 
work, Architect/Engineer will direct an appropriate remedy or adjust payment. 

END OF 

SECTION 
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SECTION 01 41 00 REGULATORY REQUIREMENTS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. General. 

B. Definitions. 

C. Quality Assurance. 

D. Regulatory Requirements. 

1.02 RELATED SECTIONS 

A. Section 01 42 00 - References. 

1.03 GENERAL 

A. Comply with all applicable laws, rules, regulations, codes and ordinances. 

B. If the Contractor observes that the Contract Documents may be at variance with specified codes, 
notify the Architect/Engineer immediately. Architect/Engineer shall issue all changes in 
accordance with the General Conditions. 

C. It shall not be the Contractor's primary responsibility to make certain that the Contract 
Documents are in accordance with all applicable laws, rules and regulations, however, when the 

Contractor performs work knowing or having reason to know that the work in question is 
contrary to applicable laws, rules, and regulations, and fails to notify the Architect/Engineer, the 
Contractor shall pay all costs arising therefrom. 

1.04 DEFINITIONS 

A. Definitions: 

1. Codes: Codes are statutory requirements, rules or regulations of governmental entities. 

2. Standards: Standards are requirements that have been established as accepted criteria, set 
general consent. 

1.05 QUALITY ASSURANCE 

A. The Architect/Engineer has designed the project to applicable code requirements and has copies 
of said codes available for the Contractor's inspection. 

B. The Contractor shall: 

1. Ensure that copies of codes and standards referenced herein or specified in individual 
specifications sections are available to Contractor's personnel, agents, and Sub-Contractors. 

2. Ensure that Contractor's personnel, agents, and Sub-Contractors are familiar with 
the workmanship and requirements of applicable codes and standards. 

1.06 REGULATORY REQUIREMENTS 

A. Source and Requirements: Verify amendments with local code officials. 

1. Local code requirements: 

a. ICC International Building Code, 2015 Edition. 
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b. ICC International Mechanical Code, 2015 Edition. 

c. ICC International Fire Code, 2015 Edition. 

d. ICC International Fuel and Gas Code, 2015 Edition. 

e. ICC International Existing Building Code, 2015 Edition. 

f. National Electrical Code, 2014 Edition. (NFPA 70) 

2. State code requirements: 

a. Capital Development Board (CDB): 

1) ICC A117.1 and its references to the 2018 Illinois Accessibility Code. 

2) Illinois Energy Conservation Code (ICC) International Energy Conservation Code, 
2021 Edition, with State of Illinois modifications. 

b. Illinois Department of Labor (IDOL): Safety Glazing Materials Act - Illinois Revised 
Statutes, chap. 111 1/2, paragraph 3101, et seq. 

c. Illinois Department of Public Health (IDPH): 

1) Illinois Plumbing Code (Illinois Administrative Code, Title 77, Chapter I, 
Subchapter r, Part 890) - Latest edition. 

d. Illinois Environmental Protection Agency (IEPA): 

1) Air-Pollution Standards. 

2) Noise Pollution Standards. 

3) Water Pollution Standards. 

4) Public Water Supplies 

5) Solid Waste Standards. 

6) Illinois Recommended Standards for Sewage Works (Illinois Administrative Code, 
Title 35, Subtitle C, Chapter II, Part 370). 

e. Illinois State Fire Marshal (OSFM): 

1) Boiler & Pressure Vessel Safety Code (Illinois Administrative Code, Title 44, 
Chapter I, Part 120). 

2) Illinois Rules & Regulations for Fire Prevention & Safety (as amended). 

3) Gasoline and Volatile Oils (Illinois Revised Statutes, chap. 17 1/2, paragraph 31, et seq.). 

3. Information and Requirements for Utility Services: Local utility companies. 

PART 2 PRODUCTS - NOT 

USED PART 3

 EXECUTION - NOT 

USED 

END OF 

SECTION 
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SECTION 01 42 00 REFERENCES 

 

 

PART 1 GENERAL 

1.01 SECTION 

INCLUDES 

 

A. Drawing symbols, abbreviations and acronyms. 

B. Definitions of terms used throughout the Contract Documents. 

C. Explanation of specification format and content. 

D. Requirements relating to referenced standards. 

E. Applicability of referenced standards. 

F. List of industry organizations and certain of their respective documents. 

1.02 DRAWING SYMBOLS AND CONVENTIONS 

A. Abbreviations and graphic symbols are defined on the General Notes, Symbols & 
Abbreviations sheet of the drawings. 

B. Generally, symbols used on the mechanical and electrical drawings conform to those 

recommended by ASHRAE, though, where appropriate, these symbols are supplemented by 
more specific symbols as recommended by ASME, ASPE, or the IEEE. 

1.03 DEFINITIONS 

A. Where the terms "indicated", "noted", "scheduled", "shown", or "specified" are used it is to 

help locate the reference; no limitation on location is intended except as specifically noted. 

B. Where the terms "directed", "requested", "authorized", "approved", are used as in "directed by 
the Architect/Engineer", no implied meaning shall be construed to extend the 
Architect/Engineer's responsibilities into the Contractor's purview of construction supervision. 

C. Where the term "approved" is used in conjunction with the Architect/Engineer's action on 

submittals, requests or applications it is limited to the duties of the Architect/Engineer as 
described in the Agreement, and the General and Supplemental Conditions of the Contract. Such 
use of the term "approval" shall not limit or release the Contractor from his responsibility to 
fulfill Contract requirements. 

D. Where the term "regulations" is used it means all applicable statutes, laws, ordinances, and orders 
issued by authorities having jurisdiction, as well as construction industry standards, rules, or 
conventions that address performance of the Work. 

E. Where the term "furnish" is used it means supply, deliver, and unload to the construction site 
ready for assembly and incorporation into the Work. 

F. Where the term "install" is used it is meant to describe operations at the job site to include 

unloading, assembling, placing, anchoring, finishing, protecting, cleaning and all other 
similar operations required to fully incorporate an item into the Work. 

G. Where the term “provide” is used it means “furnish and install” as defined above. 
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H. The "Project Site" is the space available to the Contractor for performance of construction 
activities. The Project Site may be for the exclusive use of the Contractor and his activities or 
may be used in conjunction with others with others performing other construction or related 
activities on the Project. The Extent of the Project Site is indicated on the drawings. 

1.04 SPECIFICATION FORMAT AND CONTENT 

A. These Specifications are based on the Construction Specification Institute's 49 Division format 
and numbering system. 

B. Language used in the Specifications and other Contract Documents is an abbreviated type. 

Implied words and meanings will appropriately interpreted. 

C. Requirements expressed in imperative and streamlined language are to be performed by the 
Contractor. At certain locations in the text, subjective language may be used to describe 
responsibilities that must be fulfilled indirectly by the Contractor or others. 

1. Whenever a colon (:) is used within a sentence or phrase, it shall be construed to mean 
the words "shall be". 

D. Use of certain terms such as "carpentry" is not intended to imply that certain activities must be 
performed by accredited or unionized individuals of a corresponding generic name. The 
Specifications do, however, require that certain construction activities shall be performed by 
specialists who are recognized experts in the operations to be performed. Specialists shall be used 
for said activities, however the final responsibility for fulfilling the requirements of the Contract 
remains the Contractor's. 

1.05 QUALITY ASSURANCE 

A. For products or workmanship specified by reference to a document or documents not included 
in the Project Manual, also referred to as reference standards, comply with requirements of the 
standard, except when more rigid requirements are specified or are required by applicable codes. 

B. Conform to reference standard of date of issue specified in this section, except where a 
specific date is established by applicable code. 

C. Obtain copies of standards when required by the Contract Documents. 

D. Maintain copy at project site during submittals, planning, and progress of the specific work, 
until Substantial Completion. 

E. Should specified reference standards conflict with Contract Documents, request clarification 
from the Architect/Engineer before proceeding. 

F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor 

those of the Architect/Engineer shall be altered by the Contract Documents by mention or 
inference otherwise in any reference document. 

1.06 APPLICABILITY OF INDUSTRY STANDARDS 

A. Construction industry standards shall have the same force and effect as if bound or copied 

directly in the Contract Documents, except where more stringent requirements are specified. All 
such applicable standards are made a part of the Contract Documents by reference. 
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1. Where compliance with two or more standards are referenced and conflicting requirements 
for quality or quantities occur, comply with the more stringent requirements. Refer questions 
regarding apparently conflicting standards to the Architect for a decision before proceeding. 

2. The standard of quality or quantity levels specified, shown, or referenced shall be the 
minimum to be provided or performed. Refer questions regarding standards of minimum 
quality or quantity to the Architect before proceeding. 

1.07 CONSTRUCTION INDUSTRY ORGANIZATIONS AND DOCUMENTS 

A. AABC -- ASSOCIATED AIR BALANCE COUNCIL 

B. AAMA -- AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION 

C. ACI -- AMERICAN CONCRETE INSTITUTE INTERNATIONAL 

D. ADC -- AIR DIFFUSION COUNCIL 

E. AGA -- AMERICAN GAS ASSOCIATION 

F. ANSI -- AMERICAN NATIONAL STANDARDS INSTITUTE 

G. APA -- APA - THE ENGINEERED WOOD ASSOCIATION 

H. ASCA -- ARCHITECTURAL SPRAY COATERS ASSOCIATION 

I. ASHRAE -- AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-
CONDITIONING ENGINEERS, INC. 

J. ASME -- THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 

1. ASME A17.1 - Safety Code for Elevators and Escalators; 2004. 

K. ASTM -- AMERICAN SOCIETY FOR TESTING AND MATERIALS 

L. AWI -- ARCHITECTURAL WOODWORK INSTITUTE 

M. AWPA -- AMERICAN WOOD-PRESERVERS' ASSOCIATION 

N. BHMA -- BUILDERS HARDWARE MANUFACTURERS ASSOCIATION 

O. CISCA -- CEILINGS & INTERIOR SYSTEMS CONSTRUCTION ASSOCIATION 

P. CPSC -- CONSUMER PRODUCTS SAFETY COMMISSION 

Q. CRI -- CARPET AND RUG INSTITUTE 

R. CTI -- COOLING TECHNOLOGY INSTITUTE 

S. DHI -- DOOR AND HARDWARE INSTITUTE 

T. ESD -- ELECTROSTATIC DISCHARGE ASSOCIATION 

U. FM -- FACTORY MUTUAL RESEARCH CORPORATION 

V. GA -- GYPSUM ASSOCIATION 

W. GANA -- GLASS ASSOCIATION OF NORTH AMERICA 

X. GREENSEAL -- GREEN SEAL 
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Y. ICC -- INTERNATIONAL CODE COUNCIL, INC. 

Z. IEEE -- INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS  

AA. ISO -- INTERNATIONAL STANDARDS ORGANIZATION 

BB. MPI -- MASTER PAINTERS INSTITUTE (MASTER PAINTERS AND DECORATORS 

ASSOCIATION) 

CC. NAAMM -- THE NATIONAL ASSOCIATION OF ARCHITECTURAL METAL 
MANUFACTURERS 

DD. NCMA -- NATIONAL CONCRETE MASONRY ASSOCIATION  

EE. NEBB -- NATIONAL ENVIRONMENTAL BALANCING BUREAU 

FF. NECA -- NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION 

GG. NELMA -- NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION, INC.  

HH. NEMA -- NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 

II. NFPA -- NATIONAL FIRE PROTECTION ASSOCIATION  

JJ. NGA -- NATIONAL GAS ASSOCIATION 

KK. NPCA -- NATIONAL PAINT AND COATINGS ASSOCIATION  

LL.NRCA -- NATIONAL ROOFING CONTRACTORS ASSOCIATION  

MM. PCA -- PORTLAND CEMENT ASSOCIATION 

NN. PIMA -- POLYISOCYANURATE INSULATION MANUFACTURERS ASSOCIATION  

OO. SDI -- STEEL DOOR INSTITUTE 

PP. SGCC -- SAFETY GLAZING CERTIFICATION COUNCIL 

QQ. SIGMA - SEALED INSULATING GLASS MANUFACTURERS ASSOCIATION (See 

IGMA)  

RR. SMACNA -- SHEET METAL AND AIR CONDITIONING CONTRACTORS' 

NATIONAL ASSOCIATION, INC. 

SS. SSPC -- THE SOCIETY FOR PROTECTIVE COATINGS 

TT. SWRI -- SEALANT, WATERPROOFING AND RESTORATION INSTITUTE  

UU. UL -- UNDERWRITERS LABORATORIES INC. 

X. USG -- UNITED STATES GYPSUM 

1. USG (HB) - Gypsum Construction Handbook; Seventh Edition.  

WW. USGBC -- U. S. GREEN BUILDING COUNCIL 

XX. WWPA -- WESTERN WOOD PRODUCTS ASSOCIATION 

1.08 UNITED STATES GOVERNMENT AND RELATED AGENCIES/DOCUMENTS 

A. CFR -- CODE OF FEDERAL REGULATIONS 
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B. CPSC -- CONSUMER PRODUCTS SAFETY COMMISSION 

C. EPA -- ENVIRONMENTAL PROTECTION AGENCY 

D. FS -- FEDERAL SPECIFICATIONS AND STANDARDS (General Services Administration) 

E. GSA -- U.S. GENERAL SERVICES ADMINISTRATION 

F. USGS -- UNITED STATES GEOLOGICAL SURVEY 

1.09 STATE GOVERNMENT AND RELATED AGENCIES/DOCUMENTS 

A. CDB -- ILLINOIS CAPITAL DEVELOPMENT BOARD 

B. IDOL -- ILLINOIS DEPARTMENT OF LABOR 

C. IDPH -- ILLINOIS DEPARTMENT OF PUBLIC HEALTH 

D. IEPA -- ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

E. OSFM -- OFFICE OF THE ILLINOIS STATE FIRE MARSHAL. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF 

SECTION 
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SECTION 01 50 00  

TEMPORARY FACILITIES AND CONTROLS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Temporary utilities. 

B. Temporary telecommunications services. 

C. Temporary sanitary facilities. 

D. Temporary Controls: Barriers, enclosures, and fencing. 

E. Security requirements. 

F. Vehicular access and parking. 

G. Waste removal facilities and services. 

1.02 TEMPORARY UTILITIES 

A. Owner will provide the following: 

1. Electrical power , consisting of connection to existing facilities. 

B. Existing facilities may be used. 

1.03 TELECOMMUNICATIONS SERVICES 

A. Provide, maintain, and pay for telecommunications services to field office at time of 
project mobilization. 

B. Telecommunications services shall include: 

1. One (1) mobile cellular telephone for each of Contractor's and any Subcontractor's 
field personnel. 

1.04 TEMPORARY SANITARY FACILITIES 

A. Use of existing facilities located at lower level is permitted. 

B. Maintain daily in clean and sanitary condition. 

C. At end of construction, return facilities to same or better condition as originally found. 

1.05 BARRIERS 

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas 
that could be hazardous to workers or the public, to allow for owner's use of site and to 
protect existing facilities and adjacent properties from damage from construction operations 
and demolition. 

B. Provide barricades and covered walkways required by governing authorities for public rights-of-

way and for public access to existing building. 

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage. 
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1.06 INTERIOR ENCLOSURES. 

A. Provide temporary partitions and ceilings as indicated to separate work areas from Owner- 
occupied areas, to prevent penetration of dust and moisture into Owner-occupied areas, and to 
prevent damage to existing materials and equipment. 

B. Construction: Framing and reinforced polyethylene sheet materials with closed joints and 

sealed edges at intersections with existing surfaces: 

1.07 SECURITY 

A. Provide security and facilities to protect Work, existing facilities, and Owner's operations 
from unauthorized entry, vandalism, or theft. 

1.08 VEHICULAR ACCESS AND PARKING 

A. Comply with regulations relating to use of streets and sidewalks, access to emergency 
facilities, and access for emergency vehicles. 

B. Coordinate access and haul routes with governing authorities and Owner. 

C. Provide and maintain access to fire hydrants, free of obstructions. 

D. Provide means of removing mud from vehicle wheels before entering streets. 

E. Provide temporary parking areas to accommodate construction personnel. When site space is not 
adequate, provide additional off-site parking. 

F. Crane access to be along alley on east side of the building. Owner will remove and re-install 
the string lighting. 

1.09 WASTE REMOVAL 

A. Provide waste removal facilities and services as required to maintain the site in clean and 
orderly condition. 

B. Provide containers with lids. Remove trash from site periodically. 

C. If materials to be recycled or re-used on the project must be stored on-site, provide suitable non- 

combustible containers; locate containers holding flammable material outside the structure 
unless otherwise approved by the authorities having jurisdiction. 

D. Open free-fall chutes are not permitted. Terminate closed chutes into appropriate containers 
with lids. 

E. Coordinate with Owner on dumpster locations. Anticipated location to be along Galena Road. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION - NOT USED 

END OF SECTION 
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SECTION 01 60 00 

PRODUCT 

REQUIREMENTS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. General product requirements. 

B. Transportation, handling, storage and protection. 

C. Product option requirements. 

D. Substitution limitations. 

E. Procedures for Owner-supplied products. 

F. Maintenance materials, including extra materials, spare parts, tools, and software. 

1.02 SUBMITTALS 

A. Product Data Submittals: Submit manufacturer's standard published data. Mark each copy to 
identify applicable products, models, options, and other data. Supplement manufacturers' 
standard data to provide information specific to this Project. 

B. Shop Drawing Submittals: Prepared specifically for this Project; indicate utility and 
electrical characteristics, utility connection requirements, and location of utility outlets for 
service for functional equipment and appliances. 

C. Sample Submittals: Illustrate functional and aesthetic characteristics of the product, with 
integral parts and attachment devices. Coordinate sample submittals for interfacing work. 

1. For selection from standard finishes, submit samples of the full range of the 
manufacturer's standard colors, textures, and patterns. 

PART 2 PRODUCTS 

2.01 NEW PRODUCTS 

A. Provide new products unless specifically required or permitted by Contract Documents. 

B. Designed, manufactured, and tested in accordance with industry standards. 

2.02 PRODUCT OPTIONS 

A. Products Specified by Reference Standards or by Description Only: Use any product 
meeting those standards or description. 

B. Products Specified by Naming One or More Manufacturers: Use a product of one of the 
manufacturers named and meeting specifications, or equal to or superior product as approved 

by Architect in accordance with Section L of the Instruction to Bidders. 

C. Products Specified by Naming One or More Manufacturers with a Provision for 
Substitutions: Submit a request for equal to or superior to substitution for any 
manufacturer not named. 

2.03 MAINTENANCE MATERIALS 

A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified 
in individual specification sections. 
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B. Deliver to Project site; obtain Owner's signature on receipt for delivery prior to final 
payment. Submit signed receipts with Closeout Submittals. 

PART 3 EXECUTION 

3.01 SUBSTITUTION LIMITATIONS 

A. Substitutions Prior To Bid Opening: Architect/Engineer will consider a written request for 
substitution provided that such request is received at least seven (7) days prior to the Bid 

opening date. Requests received after that time will not be considered. 

1. If a request is approved, the Architect/Engineer will issue and appropriate addendum not 
less than three (3) days prior to the Bid opening date. 

B. Substitutions After Notice of Award: Architect/Engineer and Owner will consider a request 
for substitution only under one or more of the following conditions: 

1. Substitution is required for compliance with final interpretation of code requirements 
or insurance regulations. 

2. Specified product is not available through no fault of the Contractor. 

3. Specified product is not compatible with other specified materials/equipment. 

4. Manufacturer will not certify or warranty specified product as required. 

5. Owner shall have final approval of any substitutions requested after notice of award 
in accordance with Section 3.01B. 

C. A request for substitution constitutes a representation that the submitter: 

1. Has investigated proposed product and determined that it meets or exceeds the quality level 
of the specified product. 

2. Agrees to provide the same warranty for the substitution as for the specified product. 

3. Agrees to coordinate installation and make changes to other Work that may be required for 
the Work to be complete with no additional cost to Owner. 

4. Waives claims for additional costs or time extension that may subsequently become apparent. 

5. Agrees to reimburse Owner and Architect/Engineer for review or redesign services 
associated with re-approval by authorities having jurisdiction over the Project. 

D. Substitutions of products or product characteristics/components/accessories will not be 
considered when they are indicated or implied on Contractor's submittals, without separate 

written request, or when acceptance will require revision to the Contract Documents, whether 
rejection of said substitutions is expressly identified by Architect/Engineer on Contractor's 
submittals or not. 

3.02 OWNER-SUPPLIED PRODUCTS 

A. See Section 01 10 00 - Summary for identification of Owner-supplied products. 

B. Owner's Responsibilities: 

1. Arrange for and deliver Owner reviewed shop drawings, product data, and samples, 
to Contractor. 

2. Arrange and pay for product delivery to site. 

3. On delivery, inspect products jointly with Contractor. 

4. Submit claims for transportation damage and replace damaged, defective, or deficient items. 

5. Arrange for manufacturers' warranties, inspections, and service. 

C. Contractor's Responsibilities: 

1. Review Owner reviewed shop drawings, product data, and samples. 

2. Receive and unload products at site; inspect for completeness or damage jointly with Owner. 

3. Handle, store, install and finish products. 
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4. Repair or replace items damaged after receipt. 

5. Make final connections to Owner-provided equipment, and test equipment. 

3.03 TRANSPORTATION AND HANDLING 

A. Package products for shipment in manner to prevent damage; for equipment, package to avoid 
loss of factory calibration. 

B. If special precautions are required, attach instructions prominently and legibly on outside 

of packaging. 

C. Coordinate schedule of product delivery to designated prepared areas in order to minimize 
site storage time and potential damage to stored materials. 

D. Transport and handle products in accordance with manufacturer's instructions. 

E. Transport materials in covered trucks to prevent contamination of product and littering 
of surrounding areas. 

F. Promptly inspect shipments to ensure that products comply with requirements, quantities 

are correct, and products are undamaged. 

G. Provide equipment and personnel to handle products by methods to prevent soiling, 
disfigurement, or damage, and to minimize handling. 

H. Arrange for the return of packing materials, such as wood pallets, where economically feasible. 

3.04 STORAGE AND PROTECTION 

A. Designate receiving/storage areas for incoming products so that they are delivered according 

to installation schedule and placed convenient to work area in order to minimize waste due to 
excessive materials handling and misapplication. 

B. Store and protect products in accordance with manufacturers' instructions. 

C. Store with seals and labels intact and legible. 

D. Store sensitive products in weathertight, climate-controlled enclosures in an environment 
favorable to product. 

E. For exterior storage of fabricated products, place on sloped supports above ground. 

F. Protect products from damage or deterioration due to construction operations, 
weather, precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, 
and other contaminants. 

G. Comply with manufacturer's warranty conditions, if any. 

H. Cover products subject to deterioration with impervious sheet covering. Provide ventilation 

to prevent condensation and degradation of products. 

I. Prevent contact with material that may cause corrosion, discoloration, or staining. 

J. Provide equipment and personnel to store products by methods to prevent soiling, 
disfigurement, or damage. 

K. Arrange storage of products to permit access for inspection. Periodically inspect to verify 

products are undamaged and are maintained in acceptable condition. 

END OF 

SECTION 



SECTION 01 61 16.01 

ACCESSORY MATERIAL VOC CONTENT 

CERTIFICATION FORM 

PART 1 

1.01 IDENTIFICATION: 

A. Project Name:    

B. Project No.:    

C. Architect/Engineer:    

1.02 USE OF THIS FORM: 

A. Because installers are allowed and directed to choose accessory materials suitable for the 
applicable installation, there is a possibility that such accessory materials might contain 
VOC content in excess of that permitted, especially where such materials have not been 
explicitly specified. 

B. Contractor is required to obtain and submit this form from each installer of work on this project. 

C. For each product category listed, circle the correct words in brackets: either [HAS] or [HAS 

NOT]. 

D. If any of these accessory materials has been used, attach to this form product data and MSDS 
sheet for each such product. 

1.03 VOC CONTENT RESTRICTIONS ARE SPECIFIED IN SECTION 

01 61 16. PART 2 

2.01 PRODUCT CERTIFICATION 

A. I certify that the installation work of my firm on this project: 

1. [HAS] [HAS NOT] required the use of any ADHESIVES. 

2. [HAS] [HAS NOT] required the use of any JOINT SEALANTS. 

3. [HAS] [HAS NOT] required the use of any PAINTS OR COATINGS. 

4. [HAS] [HAS NOT] required the use of any COMPOSITE WOOD or AGRIFIBER 

PRODUCTS. 

B. Product data and MSDS sheets are attached. 

PART 3 

3.01 CERTIFIED BY: (INSTALLER/MANUFACTURER/SUPPLIER FIRM) 

A. Firm Name:    

B. Print Name:    

C. Signature:    

D. Title:  (officer of company) 

E. Date:    

END OF SECTION 
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SECTION 01 61 16 

VOLATILE ORGANIC COMPOUND (VOC) CONTENT 

RESTRICTIONS PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Requirements for Indoor-Emissions-Restricted products. 

B. Requirements for VOC-Content-Restricted products. 

1.02 DEFINITIONS 

A. Indoor-Emissions-Restricted Products: All products in the following product categories, 
whether specified or not: 

B. VOC-Content-Restricted Products: All products in the following product categories, 
whether specified or not: 

1. Interior paints and coatings applied on site. 

2. Interior adhesives and sealants applied on site, including flooring adhesives. 

C. Interior of Building: Anywhere inside the exterior weather barrier. 

D. Adhesives: All gunnable, trowelable, liquid-applied, and aerosol adhesives, whether specified 
or not; including flooring adhesives, resilient base adhesives, and pipe jointing adhesives. 

E. Sealants: All gunnable, trowelable, and liquid-applied joint sealants and sealant primers, 
whether specified or not; including firestopping sealants and duct joint sealers. 

F. Inherently Non-Emitting Materials: Products composed wholly of minerals or metals, unless 
they include organic-based surface coatings, binders, or sealants; and specifically the 
following: 

1. Concrete. 

2. Clay brick. 

3. Metals that are plated, anodized, or powder-coated. 

4. Glass. 

5. Ceramics. 

6. Solid wood flooring that is unfinished and untreated. 

1.03 REFERENCE STANDARDS 

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for 
Architectural Coatings; U.S. Environmental Protection Agency; current edition. 

B. ASTM D3960 - Standard Practice for Determining Volatile Organic Compound (VOC) 
Content of Paints and Related Coatings; 2005 (Reapproved 2018). 

C. CARB (SCM) - Suggested Control Measure for Architectural Coatings; California Air 
Resources Board; 2007. 

D. SCAQMD 1113 - Architectural Coatings; 1977 (Amended 2016). 

E. SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current edition. 
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1.04 SUBMITTALS 

A. Product Data: For each VOC-restricted product used in the project, submit evidence 
of compliance. 

1.05 QUALITY ASSURANCE 

A. VOC Content Test Method: 40 CFR 59, Subpart D (EPA Method 24), or ASTM D3960, 

unless otherwise indicated. 

1. Evidence of Compliance: Acceptable types of evidence are: 

a. Report of laboratory testing performed in accordance with requirements. 

B. Testing Agency Qualifications: Independent firm specializing in performing testing and 
inspections of the type specified in this section. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. VOC-Content-Restricted Products: VOC content not greater than required by the following: 

1. Adhesives, Including Flooring Adhesives: SCAQMD 1168 Rule. 

2. Joint Sealants: SCAQMD 1168 Rule. 

3. Paints and Coatings: Each color; most stringent of the following: 

a. 40 CFR 59, Subpart D. 

b. SCAQMD 1113 Rule. 

c. CARB (SCM). 

PART 3 EXECUTION 

3.01 FIELD QUALITY CONTROL 

A. Owner reserves the right to reject non-compliant products, whether installed or not, and 
require their removal and replacement with compliant products at no extra cost to Owner. 

B. Additional costs to restore indoor air quality due to installation of non-compliant products 
will be borne by Contractor. 

END OF 

SECTION 
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SECTION 01 70 00 

EXECUTION AND CLOSEOUT 

REQUIREMENTS 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Examination, preparation, and general installation procedures. 

B. Requirements for alterations work, including selective demolition, except removal, disposal, 
and/or remediation of hazardous materials and toxic substances. 

C. Pre-installation meetings. 

D. Cutting and patching. 

E. Cleaning and protection. 

F. Starting of systems and equipment. 

G. Closeout procedures, including Contractor's Correction Punch List, except payment procedures. 

H. General requirements for maintenance service. 

1.02 RELATED REQUIREMENTS 

A. Section 01 10 00 - Summary: Limitations on working in existing building; continued 
occupancy; work sequence; identification of salvaged and relocated materials. 

B. Section 01 30 00 - Administrative Requirements: Submittals procedures, Electronic 
document submittal service. 

C. Section 01 50 00 - Temporary Facilities and Controls: Temporary interior partitions. 

D. Section 01 77 00 - Closeout Procedures: Additional requirements for Project Closeout. 

E. Section 01 78 00 - Closeout Submittals: Project record documents, operation and maintenance 

data, warranties and bonds. 

F. Section 07 84 00 - Firestopping. 

1.03 REFERENCE STANDARDS 

A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; 2013. 

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Cutting and Patching: Submit written request in advance of cutting or alteration that affects: 

1. Structural integrity of any element of Project. 

2. Integrity of weather exposed or moisture resistant element. 

3. Efficiency, maintenance, or safety of any operational element. 

4. Visual qualities of sight exposed elements. 

5. Work of Owner or separate Contractor. 

6. Include in request: 

a. Identification of Project. 
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b. Location and description of affected work. 

c. Necessity for cutting or alteration. 

d. Description of proposed work and products to be used. 

e. Alternatives to cutting and patching. 

f. Effect on work of Owner or separate Contractor. 

g. Written permission of affected separate Contractor. 

h. Date and time work will be executed. 

C. Project Record Documents: Accurately record actual locations of capped and active utilities. 

1.05 PROJECT CONDITIONS 

A. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to 
prevent accumulation of dust, fumes, vapors, or gases. 

B. Dust Control: Execute work by methods to minimize raising dust from construction 

operations. Provide positive means to prevent air-borne dust from dispersing into atmosphere 
and over adjacent property. 

1. Provide dust-proof enclosures to prevent entry of dust generated outdoors. 

2. Provide dust-proof barriers between construction areas and areas continuing to be occupied 
by Owner. 

C. Noise Control: Provide methods, means, and facilities to minimize noise produced by 
construction operations. 

1. At All Times: Excessively noisy tools and operations will not be tolerated inside the 
building at any time of day; excessively noisy includes jackhammers. 

2. Outdoors: Limit conduct of especially noisy exterior work to the hours of 8 am to 5 pm. 

3. Indoors: Limit conduct of especially noisy interior work to the hours of 6 pm to 7 am. 

D. Pest and Rodent Control: Provide methods, means, and facilities to prevent pests and insects 
from damaging the work. 

E. Rodent Control: Provide methods, means, and facilities to prevent rodents from accessing 
or invading premises. 

F. Pollution Control: Provide methods, means, and facilities to prevent contamination of soil, 
water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced by 
construction operations. Comply with federal, state, and local regulations. 

1.06 COORDINATION 

A. See Section 01 10 00 for occupancy-related requirements. 

B. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to 
ensure efficient and orderly sequence of installation of interdependent construction elements, 

with provisions for accommodating items installed later. 

C. Notify affected utility companies and comply with their requirements. 

D. Verify that utility requirements and characteristics of new operating equipment are compatible 
with building utilities. Coordinate work of various sections having interdependent 
responsibilities for installing, connecting to, and placing in service, such equipment. 
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E. Coordinate space requirements, supports, and installation of mechanical and electrical work that 
are indicated diagrammatically on drawings. Follow routing indicated for pipes, ducts, and 
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces 

efficiently to maximize accessibility for other installations, for maintenance, and for repairs. 

F. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within 
the construction. Coordinate locations of fixtures and outlets with finish elements. 

G. Coordinate completion and clean-up of work of separate sections. 

H. After Owner occupancy of premises, coordinate access to site for correction of defective work 
and work not in accordance with Contract Documents, to minimize disruption of Owner's 
activities. 

PART 2 PRODUCTS 

2.01 PATCHING MATERIALS 

A. New Materials: As specified in product sections; match existing products and work for 
patching and extending work. 

B. Type and Quality of Existing Products: Determine by inspecting and testing products 
where necessary, referring to existing work as a standard. 

C. Product Substitution: For any proposed change in materials, submit request for 
substitution described in Section 01 60 00 - Product Requirements. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work. 

Start of work means acceptance of existing conditions. 

B. Verify that existing substrate is capable of structural support or attachment of new work 
being applied or attached. 

C. Examine and verify specific conditions described in individual specification sections. 

D. Take field measurements before confirming product orders or beginning fabrication, to 
minimize waste due to over-ordering or misfabrication. 

E. Verify that utility services are available, of the correct characteristics, and in the correct locations. 

F. Prior to Cutting: Examine existing conditions prior to commencing work, including elements 
subject to damage or movement during cutting and patching. After uncovering existing work, 

assess conditions affecting performance of work. Beginning of cutting or patching means 
acceptance of existing conditions. 

3.02 PREPARATION 

A. Clean substrate surfaces prior to applying next material or substance. 

B. Seal cracks or openings of substrate prior to applying next material or substance. 

C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior 
to applying any new material or substance in contact or bond. 
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3.03 PREINSTALLATION MEETINGS 

A. When required in individual specification sections, convene a preinstallation meeting at the 
site prior to commencing work of the section. 

B. Require attendance of parties directly affecting, or affected by, work of the specific section. 

C. Notify Architect/Engineer four days in advance of meeting date. 

D. Prepare agenda and preside at meeting: 

1. Review conditions of examination, preparation and installation procedures. 

2. Review coordination with related work. 

E. Record minutes and distribute copies within two days after meeting to participants, with two 
copies to Architect/Engineer, Owner, participants, and those affected by decisions made. 

3.04 GENERAL INSTALLATION REQUIREMENTS 

A. In addition to compliance with regulatory requirements, conduct construction operations 
in compliance with NFPA 241, including applicable recommendations in Appendix A. 

B. Install products as specified in individual sections, in accordance with manufacturer's 

instructions and recommendations, and so as to avoid waste due to necessity for replacement. 

C. Make vertical elements plumb and horizontal elements level, unless otherwise indicated. 

D. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and 
horizontal lines, unless otherwise indicated. 

E. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated. 

F. Make neat transitions between different surfaces, maintaining texture and appearance. 

3.05 ALTERATIONS 

A. Drawings showing existing construction and utilities are based on casual field observation 
and existing record documents only. 

1. Verify that construction and utility arrangements are as indicated. 

2. Report discrepancies to Architect/Engineer before disturbing existing installation. 

3. Beginning of alterations work constitutes acceptance of existing conditions. 

B. Keep areas in which alterations are being conducted separated from other areas that are still 
occupied. 

1. Provide, erect, and maintain temporary dustproof partitions of construction specified in 
Section 01 50 00 in locations indicated on drawings. 

2. Provide sound retardant partitions of construction indicated on drawings in locations 
indicated on drawings. 

C. Maintain weatherproof exterior building enclosure except for interruptions required for 
replacement or modifications; take care to prevent water and humidity damage. 

1. Where openings in exterior enclosure exist, provide construction to make exterior 
enclosure weatherproof. 

2. Insulate existing ducts or pipes that are exposed to outdoor ambient temperatures by 
alterations work. 
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D. Remove existing work as indicated and as required to accomplish new work. 

1. Remove rotted wood, corroded metals, and deteriorated masonry and concrete; replace with 
new construction specified. 

2. Remove items indicated on drawings. 

3. Relocate items indicated on drawings. 

4. Where new surface finishes are to be applied to existing work, perform removals, patch, and 
prepare existing surfaces as required to receive new finish; remove existing finish if 
necessary for successful application of new finish. 

5. Where new surface finishes are not specified or indicated, patch holes and damaged surfaces 
to match adjacent finished surfaces as closely as possible. 

E. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and 
Telecommunications): Remove, relocate, and extend existing systems to accommodate new 
construction. 

1. Maintain existing active systems that are to remain in operation; maintain access to equipment 
and operational components; if necessary, modify installation to allow access or provide 
access panel. 

2. Where existing systems or equipment are not active and Contract Documents require 
reactivation, put back into operational condition; repair supply, distribution, and equipment 
as required. 

3. Where existing active systems serve occupied facilities but are to be replaced with new 
services, maintain existing systems in service until new systems are complete and ready 

for service. 

a. Disable existing systems only to make switchovers and connections; minimize duration 
of outages. 

b. See Section 01 10 00 for other limitations on outages and required notifications. 

c. Provide temporary connections as required to maintain existing systems in service. 

4. Verify that abandoned services serve only abandoned facilities. 

5. Remove abandoned pipe, ducts, conduits, and equipment; remove back to source of supply 
where possible, otherwise cap stub and tag with identification; patch holes left by removal 
using materials specified for new construction. 

F. Protect existing work to remain. 

1. Prevent movement of structure; provide shoring and bracing if necessary. 

2. Perform cutting to accomplish removals neatly and as specified for cutting new work. 

3. Repair adjacent construction and finishes damaged during removal work. 

G. Adapt existing work to fit new work: Make as neat and smooth transition as possible. 

1. When existing finished surfaces are cut so that a smooth transition with new work is not 
possible, terminate existing surface along a straight line at a natural line of division and 
make recommendation to Architect/Engineer. 

2. Where removal of partitions or walls results in adjacent spaces becoming one, rework 
floors, walls, and ceilings to a smooth plane without breaks, steps, or bulkheads. 

3. Where a change of plane of 1/4 inch or more occurs in existing work, submit 
recommendation for providing a smooth transition for Architect/Engineer review and 
request instructions. 

4. Trim existing wood doors as necessary to clear new floor finish. Refinish trim as required. 

H. Patching: Where the existing surface is not indicated to be refinished, patch to match the surface 
finish that existed prior to cutting. Where the surface is indicated to be refinished, patch so that 
the 
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substrate is ready for the new finish. 

I. Refinish existing surfaces as indicated: 

1. Where rooms or spaces are indicated to be refinished, refinish all visible existing surfaces 
to remain to the specified condition for each material, with a neat transition to adjacent 
finishes. 

2. If mechanical or electrical work is exposed accidentally during the work, re-cover and 
refinish to match. 

J. Clean existing systems and equipment. 

K. Remove demolition debris and abandoned items from alterations areas and dispose of off-site; 
do not burn or bury. 

L. Do not begin new construction in alterations areas before demolition is complete. 

M. Comply with all other applicable requirements of this section. 

3.06 CUTTING AND PATCHING 

A. Whenever possible, execute the work by methods that avoid cutting or patching. 

B. See Alterations article above for additional requirements. 

C. Perform whatever cutting and patching is necessary to: 

1. Complete the work. 

2. Fit products together to integrate with other work. 

3. Provide openings for penetration of mechanical, electrical, and other services. 

4. Match work that has been cut to adjacent work. 

5. Repair areas adjacent to cuts to required condition. 

6. Repair new work damaged by subsequent work. 

7. Remove samples of installed work for testing when requested. 

8. Remove and replace defective and non-conforming work. 

D. Execute work by methods that avoid damage to other work and that will provide 
appropriate surfaces to receive patching and finishing. In existing work, minimize damage 
and restore to original condition. 

E. Employ original installer to perform cutting for weather exposed and moisture resistant 
elements, and sight exposed surfaces. 

F. Cut rigid materials using masonry saw or core drill. Pneumatic tools not allowed without 

prior approval. 

G. Restore work with new products in accordance with requirements of Contract Documents. 

H. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces. 

I. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal 
voids with fire rated material in accordance with Section 07 84 00, to full thickness of the 
penetrated element. 

J. Patching: 

1. Finish patched surfaces to match finish that existed prior to patching. On continuous 
surfaces, refinish to nearest intersection or natural break. For an assembly, refinish entire 
unit. 

2. Match color, texture, and appearance. 
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3. Repair patched surfaces that are damaged, lifted, discolored, or showing other 
imperfections due to patching work. If defects are due to condition of substrate, repair 
substrate prior to repairing finish. 

3.07 PROGRESS CLEANING 

A. Maintain areas free of waste materials, debris, and rubbish. Maintain site in a clean and 
orderly condition. 

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed or 

remote spaces, prior to enclosing the space. 

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning 
to eliminate dust. 

D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and 
dispose off-site; do not burn or bury. 

3.08 PROTECTION OF INSTALLED WORK 

A. Protect installed work from damage by construction operations. 

B. Provide special protection where specified in individual specification sections. 

C. Provide temporary and removable protection for installed products. Control activity in 
immediate work area to prevent damage. 

D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings. 

E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement 
of heavy objects, by protecting with durable sheet materials. 

F. Protect work from spilled liquids. If work is exposed to spilled liquids, immediately 
remove protective coverings, dry out work, and replace protective coverings. 

G. Prohibit traffic or storage upon waterproofed or roofed surfaces. If traffic or activity is 

necessary, obtain recommendations for protection from waterproofing or roofing material 
manufacturer. 

H. Prohibit traffic from landscaped areas. 

I. Remove protective coverings when no longer needed; reuse or recycle coverings if possible. 

3.09 SYSTEM STARTUP 

A. Coordinate schedule for start-up of various equipment and systems. 

B. Notify Architect/Engineer and owner seven days prior to start-up of each item. 

C. Verify that each piece of equipment or system has been checked for proper lubrication, 
drive rotation, belt tension, control sequence, and for conditions that may cause damage. 

D. Verify tests, meter readings, and specified electrical characteristics agree with those required 
by the equipment or system manufacturer. 

E. Verify that wiring and support components for equipment are complete and tested. 

F. Execute start-up under supervision of applicable Contractor personnel and 
manufacturer's representative in accordance with manufacturers' instructions. 
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G. When specified in individual specification Sections, require manufacturer to provide authorized 
representative to be present at site to inspect, check, and approve equipment or system installation 
prior to start-up, and to supervise placing equipment or system in operation. 

H. Submit a written report that equipment or system has been properly installed and is 
functioning correctly. 

3.10 ADJUSTING 

A. Adjust operating products and equipment to ensure smooth and unhindered operation. 

B. Testing, adjusting, and balancing HVAC systems: See Section 23 05 93 - Testing, Adjusting, 
and Balancing for HVAC. 

3.11 FINAL CLEANING 

A. Execute final cleaning prior to final project assessment. 

1. Clean areas to be occupied by Owner prior to final completion before Owner occupancy. 

B. Use cleaning materials that are nonhazardous. 

C. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains 
and foreign substances, polish transparent and glossy surfaces, vacuum carpeted and soft 
surfaces. 

D. Remove all labels that are not permanent. Do not paint or otherwise cover fire test labels 

or nameplates on mechanical and electrical equipment. 

E. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to 
the surface and material being cleaned. 

F. Clean filters of operating equipment. 

G. Clean debris from roofs, gutters, downspouts, scuppers, overflow drains, area drains, and 

drainage systems. 

H. Clean site; sweep paved areas, rake clean landscaped surfaces. 

I. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site; dispose 
of in legal manner; do not burn or bury. 

3.12 CLOSEOUT PROCEDURES 

A. See Section 01 77 00 for additional requirements. 

B. Make submittals that are required by governing or other authorities. 

1. Provide copies to Architect/Engineer and Owner. 

C. Accompany Project Coordinator on preliminary inspection to determine items to be listed 
for completion or correction in the Contractor's Correction Punch List for Contractor's 
Notice of Substantial Completion. 

D. Notify Architect/Engineer when work is considered ready for Architect/Engineer's 
Substantial Completion inspection. 

E. Submit written certification containing Contractor's Correction Punch List, that Contract 
Documents have been reviewed, work has been inspected, and that work is complete in 
accordance with 
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Contract Documents and ready for Architect/Engineer's Substantial Completion inspection. 

F. Conduct Substantial Completion inspection and create Final Correction Punch List 
containing Architect/Engineer's and Contractor's comprehensive list of items identified to be 

completed or corrected and submit to Architect/Engineer. 

G. Correct items of work listed in Final Correction Punch List and comply with requirements for 
access to Owner-occupied areas. 

H. Accompany Project Coordinator on Contractor's preliminary final inspection. 

I. Notify Architect/Engineer when work is considered finally complete and ready 
for Architect/Engineer's Substantial Completion final inspection. 

J. Complete items of work determined by Architect/Engineer listed in executed Certificate 
of Substantial Completion. 

3.13 MAINTENANCE 

A. Provide service and maintenance of components indicated in specification sections. 

B. Maintenance Period: As indicated in specification sections or, if not indicated, not less than one 
year from the Date of Substantial Completion or the length of the specified warranty, 
whichever is longer. 

C. Examine system components at a frequency consistent with reliable operation. Clean, adjust, and 
lubricate as required. 

D. Include systematic examination, adjustment, and lubrication of components. Repair or 
replace parts whenever required. Use parts produced by the manufacturer of the original 
component. 

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without 

prior written consent of the Owner. 

END OF SECTION 
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SECTION 01 77 00 

CLOSEOUT 

PROCEDURES 

PART 1 GENERAL 

1.01 SECTION INCLUDES: 

A. Substantial Completion Procedures. 

B. Final Completion Procedures. 

1.02 RELATED REQUIREMENTS: 

A. Section 01 10 00 - Summary. 

B. Section 01 78 00 - Closeout Submittals. 

1.03 SUBSTANTIAL COMPLETION PROCEDURES 

A. Pre-Substantial Completion Conference: 

1. General Contractor to schedule a Pre-substantial Completion Conference 15 days prior to the 
date of Substantial Completion, prepare an agenda with copies for the participants and preside 
over the meeting. 

2. Attendance Required: Contractor, Architect/Engineer and Owner. 

3. Minimum Agenda: 

a. Schedule dates of Substantial Completion and Owner occupancy. 

b. Schedule dates for Initial Punch Lists of respective Subcontractors to be produced. 

c. Schedule date for written request for Substantial Completion. 

d. Schedule target date for completion of Initial Punch List items. 

e. Schedule delivery times for Owner-furnished items to be installed by Contractor, 
Owner's own forces or others under separate Contracts. 

f. Schedule dates for Demonstration and Training of equipment and systems specified. 

g. Schedule completion dates of testing and balancing reports for engineered Systems. 

h. Scheduling and Sequencing of Construction operations around areas partially occupied. 

i. Review job site security during transition of Owner occupancy. 

j. Schedule dates for final inspections from authorities having jurisdiction for 
Occupancy Permits. 

k. Review protocol for claims from potential move-in damage. 

l. Review procedures for final cleaning. 

m. Review potential concerns regarding environmental conditions. 

4. Record minutes and distribute copies within three days after meeting to participants and 
those affected by decisions made. 

B. Substantial Completion Procedures will be in accordance with the General Conditions of 
the Contract for Construction, Article 9.8 and include the following: 

1. When the Work or a portion of the Work is considered to be substantially complete, the 
Contractor inspects the project and prepares a comprehensive list of outstanding items to be 
completed or corrected, Initial Punch List. 

2. Contractor submits notice of Substantial Completion. 

3. Contractor completes items on the Initial Punch List. 

4. Architect/Engineer inspects the project to verify substantial completion and prepares a 
Final Punch List. 
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5. Architect/Engineer prepares Certificate of Substantial Completion, acceptance is required 
by Owner and Contractor. 

1.04 FINAL COMPLETION PROCEDURES 

A. Final Completion Procedures will be in accordance with the General Conditions of the Contract 
for Construction, Article 9.10, and include the following: 

1. When items on Initial and Final Punch Lists are complete, the Contractor submits notice of 
final completion and final application for payment. 

2. Contractor submits Final Closeout Submittals as specified in Section 01 78 00. 

3. Architect inspects project and verifies the Work is acceptable and conforms with the 
Contract Documents. 

4. Architect processes final application for payment and closeout submittals. 

1.05 CORRECTION PERIOD 

A. Correction Period commences on the date of Substantial Completion and expires two years 
from that date. 

B. Owner: document non-conforming or defective work over course of Correction Period. 
Notify Contractor in writing of nonconforming or defective work. Copy 

Architect/Engineer. 

1. Life safety issues requiring immediate corrective work: Contact Contractor for action. 

C. Post Construction Walk Through: 

1. Time: eleven months after the date of Substantial Completion convene a meeting on site. 

2. Attendees: Architect/Engineer, Owner's Representative, End User and Maintenance Staff. 

3. Minimum Agenda: 

a. Review Owner's list of non-conforming or defective work. 

b. Conduct a walk through of the building and grounds. 

c. Prepare a list of additional non-conforming or defective work items. 

4. Architect/Engineer: 

a. Prepare written report of findings within two weeks of meeting. 

b. Notify Contractor of impending corrective work requiring action. 

c. Monitor execution of corrective Work. 

PART 2 PRODUCTS - NOT 

USED. PART 3

 EXECUTION - NOT 

USED. 

END OF 

SECTION 
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SECTION 01 78 00 

CLOSEOUT SUBMITTALS 

 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Project Record Documents. 

B. Operation and Maintenance Data. 

C. Warranties and bonds. 

1.02 RELATED REQUIREMENTS 

SECTION 01 78 00 CLOSEOUT SUB 

A. Section 01 30 00 - Administrative Requirements: Submittals procedures, shop drawings, 
product data, and samples. 

B. Section 01 70 00 - Execution and Closeout Requirements: Contract closeout procedures. 

C. Individual Product Sections: Specific requirements for operation and maintenance data. 

D. Individual Product Sections: Warranties required for specific products or Work. 

1.03 SUBMITTALS 

A. Project Record Documents: Submit documents to Architect/Engineer with claim for 
final Application for Payment. 

B. Operation and Maintenance Data: 

1. Submit two copies of preliminary draft or proposed formats and outlines of contents before 
start of Work. Architect/Engineer will review draft and return one copy with comments. 

2. For equipment, or component parts of equipment put into service during construction 
and operated by Owner, submit completed documents within ten days after acceptance. 

3. Submit one copy of completed documents 15 days prior to final inspection. This copy will be 
reviewed and returned after final inspection, with Architect/Engineer comments. Revise 
content of all document sets as required prior to final submission. 

4. Submit two sets of revised final documents in final form within 10 days after final inspection. 

C. Warranties and Bonds: 

1. For equipment or component parts of equipment put into service during construction 
with Owner's permission, submit documents within 10 days after acceptance. 

2. Make other submittals within 10 days after Date of Substantial Completion, prior to 
final Application for Payment. 

3. For items of Work for which acceptance is delayed beyond Date of Substantial Completion, 
submit within 10 days after acceptance, listing the date of acceptance as the beginning of 
the warranty period. 

PART 2 PRODUCTS - NOT USED 

PART 3 EXECUTION 

3.01 PROJECT RECORD DOCUMENTS 

A. Maintain on site one set of the following record documents; record actual revisions to the Work: 

1. Drawings. 
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2. Specifications. 

3. Addenda. 

4. Change Orders and other modifications to the Contract. 

5. Reviewed shop drawings, product data, and samples. 

6. Manufacturer's instruction for assembly, installation, and adjusting. 

B. Ensure entries are complete and accurate, enabling future reference by Owner. 

C. Store record documents separate from documents used for construction. 

D. Record information concurrent with construction progress. 

E. Specifications: Legibly mark and record at each product section description of actual 
products installed, including the following: 

1. Manufacturer's name and product model and number. 

2. Product substitutions or alternates utilized. 

3. Changes made by Addenda and modifications. 

F. Record Drawings and Shop Drawings: Legibly mark each item to record actual 
construction including: 

1. Measured depths of foundations in relation to finish first floor datum. 

2. Measured horizontal and vertical locations of underground utilities and 
appurtenances, referenced to permanent surface improvements. 

3. Measured locations of internal utilities and appurtenances concealed in construction, 
referenced to visible and accessible features of the Work. 

4. Field changes of dimension and detail. 

5. Details not on original Contract drawings. 

3.02 OPERATION AND MAINTENANCE DATA 

A. Source Data: For each product or system, list names, addresses and telephone numbers of 
Subcontractors and suppliers, including local source of supplies and replacement parts. 

B. Product Data: Mark each sheet to clearly identify specific products and component parts, and 
data applicable to installation. Delete inapplicable information. 

C. Drawings: Supplement product data to illustrate relations of component parts of equipment 
and systems, to show control and flow diagrams. Do not use Project Record Documents as 
maintenance drawings. 

D. Typed Text: As required to supplement product data. Provide logical sequence of instructions 
for each procedure, incorporating manufacturer's instructions. 

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES 

A. For Each Product, Applied Material, and Finish: 

1. Product data, with catalog number, size, composition, and color and texture designations. 

2. Information for re-ordering custom manufactured products. 

B. Instructions for Care and Maintenance: Manufacturer's recommendations for cleaning agents 
and methods, precautions against detrimental cleaning agents and methods, and recommended 
schedule for cleaning and maintenance. 
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C. Moisture protection and weather-exposed products: Include product data listing applicable 
reference standards, chemical composition, and details of installation. Provide 
recommendations for inspections, maintenance, and repair. 

D. Additional information as specified in individual product specification sections. 

E. Where additional instructions are required, beyond the manufacturer's standard 
printed instructions, have instructions prepared by personnel experienced in the 

operation and maintenance of the specific products. 

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS 

A. For Each Item of Equipment and Each System: 

1. Description of unit or system, and component parts. 

2. Identify function, normal operating characteristics, and limiting conditions. 

3. Include performance curves, with engineering data and tests. 

4. Complete nomenclature and model number of replaceable parts. 

B. Where additional instructions are required, beyond the manufacturer's standard 
printed instructions, have instructions prepared by personnel experienced in the 
operation and maintenance of the specific products. 

C. Panelboard Circuit Directories: Provide electrical service characteristics, controls, 
and communications; typed. 

D. Include color coded wiring diagrams as installed. 

E. Operating Procedures: Include start-up, break-in, and routine normal operating instructions and 
sequences. Include regulation, control, stopping, shut-down, and emergency instructions. Include 
summer, winter, and any special operating instructions. 

F. Maintenance Requirements: Include routine procedures and guide for preventative 
maintenance and troubleshooting; disassembly, repair, and reassembly instructions; and 
alignment, adjusting, balancing, and checking instructions. 

G. Provide servicing and lubrication schedule, and list of lubricants required. 

H. Include manufacturer's printed operation and maintenance instructions. 

I. Include sequence of operation by controls manufacturer. 

J. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams 
required for maintenance. 

K. Provide control diagrams by controls manufacturer as installed. 

L. Provide Contractor's coordination drawings, with color coded piping diagrams as installed. 

M. Provide charts of valve tag numbers, with location and function of each valve, keyed to flow 
and control diagrams. 

N. Provide list of original manufacturer's spare parts, current prices, and recommended quantities 

to be maintained in storage. 

O. Include test and balancing reports. 
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P. Additional Requirements: As specified in individual product specification sections. 

3.05 ASSEMBLY OF OPERATION AND MAINTENANCE MANUALS 

A. Assemble operation and maintenance data into durable manuals for Owner's personnel use, with 
data arranged in the same sequence as, and identified by, the specification sections. 

B. Where systems involve more than one specification section, provide separate tabbed divider 

for each system. 

C. Prepare instructions and data by personnel experienced in maintenance and operation of 
described products. 

D. Prepare data in the form of an instructional manual. 

E. Binders: Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic 
covers; 2 inch maximum ring size. When multiple binders are used, correlate data into related 
consistent groupings. 

F. Cover: Identify each binder with typed or printed title OPERATION AND 
MAINTENANCE INSTRUCTIONS; identify title of Project; identify subject matter of 
contents. 

G. Project Directory: Title and address of Project; names, addresses, and telephone numbers of 
Architect/Engineer, Consultants, Contractor and subcontractors, with names of responsible 
parties. 

H. Tables of Contents: List every item separated by a divider, using the same identification as on 
the divider tab; where multiple volumes are required, include all volumes Tables of Contents in 
each volume, with the current volume clearly identified. 

I. Dividers: Provide tabbed dividers for each separate product and system; identify the contents 
on the divider tab; immediately following the divider tab include a description of product and 
major component parts of equipment. 

J. Text: Manufacturer's printed data, or typewritten data on 24 pound paper. 

K. Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger drawings 
to size of text pages. 

L. Arrangement of Contents: Organize each volume in parts as follows: 

1. Project Directory. 

2. Table of Contents, of all volumes, and of this volume. 

3. Operation and Maintenance Data: Arranged by system, then by product category. 

a. Source data. 

b. Product data, shop drawings, and other submittals. 

c. Operation and maintenance data. 

d. Field quality control data. 

e. Photocopies of warranties and bonds. 

4. Design Data: To allow for addition of design data furnished by Architect/Engineer or others, 
provide a tab labeled "Design Data" and provide a binder large enough to allow for insertion 
of at least 20 pages of typed text. 

a. Operating instructions. 

b. Maintenance instructions for equipment and systems. 
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c. Maintenance instructions for special finishes, including recommended cleaning methods 
and materials, and special precautions identifying detrimental agents. 

3.06 WARRANTIES AND BONDS 

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers, and 
manufacturers, within 10 days after completion of the applicable item of work. Except for items 
put into use with Owner's permission, leave date of beginning of time of warranty until Date of 
Substantial completion is determined. 

B. Verify that documents are in proper form, contain full information, and are notarized. 

C. Co-execute submittals when required. 

D. Retain warranties and bonds until time specified for submittal. 

E. Cover: Identify each binder with typed or printed title WARRANTIES AND BONDS, with title 
of Project; name, address and telephone number of Contractor and equipment supplier; and 

name of responsible company principal. 

F. Table of Contents: Neatly typed, in the sequence of the Table of Contents of the Project 
Manual, with each item identified with the number and title of the specification section in 

which specified, and the name of product or work item. 

G. Separate each warranty or bond with index tab sheets keyed to the Table of Contents listing. 
Provide full information, using separate typed sheets as necessary. List Subcontractor, supplier, 
and manufacturer, with name, address, and telephone number of responsible principal. 

END OF 

SECTION 
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SECTION 024119 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 

2. Demolition and removal of selected site elements. 

3. Salvage of existing items to be reused or recycled. 

1.2 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 

and their contents, commemorative plaques and tablets, and other items of interest or value to 

Owner that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.3 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1.4 INFORMATIONAL SUBMITTALS 

A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures 

proposed for protecting individuals and property, for dust control and for noise control. Indicate 

proposed locations and construction of barriers. 

B. Schedule of selective demolition activities with starting and ending dates for each activity. 

C. Predemolition photographs or video. 

D. Statement of Refrigerant Recovery (if needed): Signed by refrigerant recovery technician. 

1.5 CLOSEOUT SUBMITTALS 

A. Inventory of items that have been removed and salvaged. 
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1.6 QUALITY ASSURANCE 

A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification 

program. 

1.7 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. 

Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 

far as practical. 

1. Before selective demolition, Owner will remove the following items: 

a. Personal items, appliances and furniture. 

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 

with selective demolition. 

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the 

Work. 

1. Hazardous materials will be removed by Owner before start of the Work. 

 

2. If suspected hazardous materials are encountered, do not disturb; immediately notify 

Architect and Owner. Hazardous materials will be removed by Owner under a separate 

contract. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them 

against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

G. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

1.8 WARRANTY 

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged 

during selective demolition, by methods and with materials and using approved contractors so 

as not to void existing warranties. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 

beginning selective demolition. Comply with hauling and disposal regulations of authorities 

having jurisdiction. 

B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 

operations. 

B. Inventory and record the condition of items to be removed and salvaged. 

3.2 PREPARATION 

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment 

according to 40 CFR 82 and regulations of authorities having jurisdiction. 

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 

protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 

disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas 

to be selectively demolished. 

 

1. Arrange to shut off utilities with utility companies. 

2. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that maintain 

continuity of services/systems to other parts of building. 

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 

systems, equipment, and components indicated on Drawings to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap 

or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same 

or compatible piping material and leave in place. 

c. Equipment to Be Removed: Disconnect and cap services and remove equipment. 
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d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 

make equipment operational. 

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove 

equipment and deliver to Owner. 

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug 

remaining ducts with same or compatible ductwork material. 

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible 

ductwork material and leave in place. 

3.4 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 

injury to people and damage to adjacent buildings and facilities to remain. 

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as 

required to preserve stability and prevent movement, settlement, or collapse of construction and 

finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of 

construction being demolished. 

C. Remove temporary barricades and protections where hazards no longer exist. 

3.5 SELECTIVE DEMOLITION 

A. General: Demolish and remove existing construction only to the extent required by new 

construction and as indicated. Use methods required to complete the Work within limitations of 

governing regulations and as follows: 

1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 

cutting methods least likely to damage construction to remain or adjoining construction. 

Use hand tools or small power tools designed for sawing or grinding, not hammering and 

chopping. Temporarily cover openings to remain. 

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 

existing finished surfaces. 

3. Do not use cutting torches until work area is cleared of flammable materials. At 

concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 

space before starting flame-cutting operations. Maintain portable fire-suppression devices 

during flame-cutting operations. 

4. Maintain fire watch during and for at least one hour after flame-cutting operations. 

5. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 

6. Dispose of demolished items and materials promptly. 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 

operations to ensure minimum interference with roads, streets, walks, walkways, and other 

adjacent occupied and used facilities. 

 



SELECTIVE DEMOLITION 024119 - 5 

C. Removed and Salvaged Items: 

1. Clean salvaged items. 

2. Pack or crate items after cleaning. Identify contents of containers. 

3. Store items in a secure area until delivery to Owner. 

4. Transport items to Owner's storage area on-site. 

5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 

2. Pack or crate items after cleaning and repairing. Identify contents of containers. 

3. Protect items from damage during transport and storage. 

4. Reinstall items in locations indicated. Comply with installation requirements for new 

materials and equipment. Provide connections, supports, and miscellaneous materials 

necessary to make item functional for use indicated. 

E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 

during selective demolition. When permitted by Architect, items may be removed to a suitable, 

protected storage location during selective demolition and reinstalled in their original locations 

after selective demolition operations are complete. 

3.6 CLEANING 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 

construction and demolition waste landfill acceptable to authorities having jurisdiction. 

1. Do not allow demolished materials to accumulate on-site. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 

3. Remove debris from elevated portions of building by chute, hoist, or other device that 

will convey debris to grade level in a controlled descent. 

B. Burning: Do not burn demolished materials. 

C. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 

demolition operations. Return adjacent areas to condition existing before selective demolition 

operations began. 

END OF SECTION 024119 
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SECTION 05 40 00 - COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior non-load-bearing wall framing. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site . 

1.3 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Cold-formed steel framing materials. 

2. Interior non-load-bearing wall framing. 

3. Post-installed anchors. 

4. Power-actuated anchors. 

B. Shop Drawings: 

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; 

fabrication; and fastening and anchorage details, including mechanical fasteners. 

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, 

bracing, bridging, splices, accessories, connection details, and attachment to adjoining 

work. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Product certificates. 

C. Product test reports. 

D. Research Reports: 

1. For post-installed anchors and power-actuated fasteners, from ICC-ES or other qualified 

testing agency acceptable to authorities having jurisdiction. 
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1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E329 for testing indicated. 

B. Product Tests: Mill certificates or data from a qualified independent testing agency. 

C. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 

members are certified according to the product-certification program of the Certified Steel Stud 

Association. 

D. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A.  ClarkDietrich, MarinoWARE or approved equal. 

2.2 PERFORMANCE REQUIREMENTS 

A. Cold-Formed Steel Framing Standards: Unless more stringent requirements are indicated, 

framing complies with AISI S100 and ASTM C955. 

B. Fire-Resistance Ratings: Comply with ASTM E119; testing by a qualified testing agency. 

Identify products with appropriate markings of applicable testing agency. 

2.3 COLD-FORMED STEEL FRAMING MATERIALS 

A. Framing Members, General: Comply with STM C955 for conditions indicated. 

B. Steel Sheet: ASTM A1003/A1003M, Structural Grade, Type H, metallic coated, of grade and 

coating designation as follows: 

1. Grade: ST33H  . 

2. Coating: G60. 

2.4 INTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 

with stiffened flanges, and as follows: 
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1. Minimum Base-Metal Thickness: 0.0329 inch. 

2. Flange Width: 2 inches. 

3. Section Properties:  . 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 

with unstiffened flanges, and matching minimum base-metal thickness of steel studs. 

2.5 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from ASTM A1003/A1003M, Structural Grade, Type H, 

metallic coated steel sheet, of same grade and coating designation used for framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise 

indicated. 

2.6 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips: ASTM A36/A36M, zinc coated by hot-dip process according to 

ASTM A123/A123M. 

B. Anchor Bolts: ASTM F1554, Grade 36, threaded carbon-steel hex-headed bolts, carbon-steel 

nuts, and flat, hardened-steel washers; zinc coated by hot-dip process according to 

ASTM A153/A153M, Class C. 

C. Power-Actuated Anchors: Fastener systems with working capacity greater than or equal to the 

design load, according to an evaluation report acceptable to authorities having jurisdiction, 

based on ICC-ES AC70. 

D. Mechanical Fasteners: ASTM C1513, corrosion-resistant-coated, self-drilling, self-tapping, 

steel drill screws. 

1. Head Type: Low-profile head beneath sheathing; manufacturer's standard elsewhere. 

2.7 MISCELLANEOUS MATERIALS. 

A. Nonmetallic, Nonshrink Grout: Factory-packaged, nonmetallic, noncorrosive, nonstaining 

grout, complying with ASTM C1107/C1107M, and with a fluid consistency and 30-minute 

working time. 

B. Shims: Load-bearing, high-density, multimonomer, nonleaching plastic; or cold-formed steel of 

same grade and metallic coating as framing members supported by shims. 

C. Sill Sealer Gasket: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 

standard widths to match width of bottom track or rim track members as required. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary 

framing, or tracks to structural members indicated to receive sprayed fire-resistive materials. 

B. After applying sprayed fire-resistive materials, remove only as much of these materials as 

needed to complete installation of cold-formed framing without reducing thickness of fire-

resistive materials below that required to obtain fire-resistance ratings indicated. Protect 

remaining fire-resistive materials from damage. 

C. Install load-bearing shims or grout between the underside of load-bearing wall bottom track and 

the top of foundation wall or slab at locations with a gap larger than 1/4 inch to ensure a 

uniform bearing surface on supporting concrete or masonry construction. 

D. Install sill sealer gasket at the underside of wall bottom track or rim track and at the top of 

foundation wall or slab at stud or joist locations. 

3.2 INSTALLATION, GENERAL 

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field 

assembled. 

B. Install cold-formed steel framing according to AISI S200, AISI S202, and manufacturer's 

written instructions unless more stringent requirements are indicated. 

C. Install cold-formed steel framing and accessories plumb, square, and true to line, and with 

connections securely fastened. 

D. Install framing members in one-piece lengths unless splice connections are indicated for track 

or tension members. 

E. Install temporary bracing and supports to secure framing and support loads equal 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. 

F. Do not bridge building expansion joints with cold-formed steel framing. Independently frame 

both sides of joints. 

G. Install insulation, specified in Section 07 21 00 "Thermal Insulation," in framing-assembly 

members, such as headers, sills, boxed joists, and multiple studs at openings, that are 

inaccessible on completion of framing work. 
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H. Fasten hole-reinforcing plate over web penetrations that exceed size of manufacturer's approved 

or standard punched openings. 

3.3 INSTALLATION OF INTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to 

supporting structure. 

B. Fasten both flanges of studs to top and bottom track unless otherwise indicated. 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. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 

angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing 

system. 

3.4 INSTALLATION TOLERANCES 

A. Install cold-formed steel 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 are not to exceed minimum fastening requirements of 

sheathing or other finishing materials. 

3.5 FIELD QUALITY CONTROL 

A. Testing: Owner will engage a qualified independent testing and inspecting agency to perform 

field tests and inspections and prepare test reports. 

B. Field and shop welds will be subject to testing and inspecting. 

C. Testing agency will report test results promptly and in writing to Contractor and Architect. 

D. Cold-formed steel framing will be considered defective if it does not pass tests and inspections. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 

END OF SECTION 05 40 00 
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SECTION 06 10 00 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 

2. Rooftop equipment bases and support curbs. 

3. Wood blocking and nailers. 

4. Wood furring. 

5. Wood sleepers. 

6. Plywood backing panels. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. For each type of process and factory-fabricated product. 

2. For preservative-treated wood products. 

1.3 INFORMATIONAL SUBMITTALS 

A. Material Certificates: 

1. For dimension lumber specified to comply with minimum allowable unit stresses. 

Indicate species and grade selected for each use and design values approved by the ALSC 

Board of Review. 

2. For preservative-treated wood products. Indicate type of preservative used and net 

amount of preservative retained. 

B. Evaluation Reports: For the following, from ICC-ES: 

1. Wood-preservative-treated wood. 

2. Fire-retardant-treated wood. 

3. Power-driven fasteners. 

4. Post-installed anchors. 

5. Metal framing anchors. 
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PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: Comply with DOC PS 20 and applicable rules of grading agencies indicated. If no 

grading agency is indicated, comply with the applicable rules of any rules-writing agency 

certified by the ALSC Board of Review. Grade lumber by an agency certified by the ALSC 

Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 

B. Maximum Moisture Content: 

1. Boards: 19 percent. 

2. Dimension Lumber: 19 percent for 2-inch nominal thickness or less unless otherwise 

indicated. 

2.2 PRESERVATIVE TREATMENT 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2[ for interior 

construction not in contact with ground, Use Category UC3b for exterior construction not in 

contact with ground, and Use Category UC4a for items in contact with ground]. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 

arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 

material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 

of Review. 

D. Application: Treat all rough carpentry unless otherwise indicated. 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 

members in connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, furring and similar concealed members in contact with 

masonry or concrete. 

3. Wood framing and furring attached directly to the interior of below-grade exterior 

masonry or concrete walls. 

4. Wood framing members that are less than 18 inches above the ground in crawlspaces or 

unexcavated areas. 

5. Wood floor plates that are installed over concrete slabs-on-grade. 



 

 

06 10 00  ROUGH CARPENTRY 

   
 

 

 06 10 00 - 3  

   

2.3 FIRE-RETARDANT-TREATMENT 

A. General: Where fire-retardant-treated materials are indicated, materials are to comply with 

requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-

test-response characteristics specified as determined by testing identical products per test 

method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread 

index of 25 or less when tested according to ASTM E84, and with no evidence of significant 

progressive combustion when the test is extended an additional 20 minutes, and with the flame 

front not extending more than 10.5 feet beyond the centerline of the burners at any time during 

the test. 

1. Exterior Type: Treated materials are to comply with requirements specified above for 

fire-retardant-treated lumber and plywood by pressure process after being subjected to 

accelerated weathering according to ASTM D2898. Use for exterior locations and where 

indicated. 

2. Interior Type A: Treated materials are to have a moisture content of 28 percent or less 

when tested according to ASTM D3201/D3201M at 92 percent relative humidity. Use 

where exterior type is not indicated. 

C. Kiln-dry lumber after treatment to maximum moisture content of 19 percent. 

D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 

agency. 

E. Application: Treat all rough carpentry unless otherwise indicated. 

 

1. Concealed blocking. 

2. Framing for non-load-bearing partitions. 

3. Roof construction. 

4. Plywood backing panels. 

2.4 DIMENSION LUMBER FRAMING 

A. Non-Load-Bearing Interior Partitions by Grade: Construction or No. 2. 

1. Application: All interior partitions. 

2. Species: 

a. Southern pine or mixed southern pine; SPIB. 

b. Northern species; NLGA. 

c. Eastern softwoods; NeLMA. 

d. Western woods; WCLIB or WWPA. 

B. Framing Other Than Non-Load-Bearing Partitions by Grade: No. 2 grade. 
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1. Application: Framing other than interior partitions 

2. Species: 

a. Hem-fir (north); NLGA. 

b. Southern pine; SPIB. 

c. Douglas fir-larch; WCLIB or WWPA. 

d. Southern pine or mixed southern pine; SPIB. 

e. Spruce-pine-fir; NLGA. 

f. Douglas fir-south; WWPA. 

g. Hem-fir; WCLIB or WWPA. 

h. Douglas fir-larch (north); NLGA. 

i. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

C. Exposed Framing: Hand-select material for uniformity of appearance and freedom from 

characteristics, on exposed surfaces and edges, that would impair finish appearance, including 

decay, honeycomb, knot-holes, shake, splits, torn grain, and wane. 

1. Species and Grade: As indicated above for load-bearing construction of same type. 

2.5 MISCELLANEOUS LUMBER 

A. Provide miscellaneous lumber indicated and lumber for support or attachment of other 

construction, including the following: 

1. Blocking. 

2. Nailers. 

3. Rooftop equipment bases and support curbs. 

4. Cants. 

5. Furring. 

6. Grounds. 

B. Dimension Lumber Items: Construction or No. 2 grade lumber of any species. 

C. Concealed Boards: 19 percent maximum moisture content and any of the following species and 

grades: 

1. Mixed southern pine or southern pine; No. 2 grade; SPIB. 

2. Northern species; No. 2 Common grade; NLGA. 

2.6 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels: Plywood, DOC PS 1, fire-retardant treated, in thickness indicated 

or, if not indicated, not less than 3/4-inch nominal thickness. 
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2.7 FASTENERS 

A. General: Fasteners are to be of size and type indicated and comply with requirements specified 

in this article for material and manufacture. Provide nails or screws, in sufficient length, to 

penetrate not less than 1-1/2 inches into wood substrate. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 

treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 

complying with ASTM A153/A153M of Type 304 stainless steel. 

B. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC70. 

C. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC01 as appropriate for the substrate. 

2.8 METAL FRAMING ANCHORS 

A. Allowable design loads, as published by manufacturer, are to meet or exceed those indicated. 

Manufacturer's published values are to be determined from empirical data or by rational 

engineering analysis and demonstrated by comprehensive testing performed by a qualified 

independent testing agency. Framing anchors are to be punched for fasteners adequate to 

withstand same loads as framing anchors. 

B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M, 

G60 coating designation. 

1. Use for interior locations unless otherwise indicated. 

C. Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A653/A653M; structural steel (SS), high-

strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 

(HSLAS Type B); G185 coating designation; and not less than 0.036 inch thick. 

1. Use for wood-preservative-treated lumber and where indicated. 

2.9 MISCELLANEOUS MATERIALS 

A. Sill-Sealer Gaskets: 

1. Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill sealer; 1-inch 

nominal thickness, compressible to 1/32 inch; selected from manufacturer's standard 

widths to suit width of sill members indicated. 

2. Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's standard widths 

to suit width of sill members indicated. 
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B. Flexible Flashing: Composite, self-adhesive, flashing product consisting of a pliable, butyl 

rubber compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded 

polyolefin to produce an overall thickness of not less than 0.025 inch. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 

Construction," unless otherwise indicated. 

B. Framing with Engineered Wood Products: Install engineered wood products to comply with 

manufacturer's written instructions. 

C. Set work to required levels and lines, with members plumb, true to line, cut, and fitted. Fit 

rough carpentry accurately to other construction. Locate nailers, blocking, and similar supports 

to comply with requirements for attaching other construction. 

D. Install shear wall panels to comply with manufacturer's written instructions. 

E. Install metal framing anchors to comply with manufacturer's written instructions. Install 

fasteners through each fastener hole. 

F. Do not splice structural members between supports unless otherwise indicated. 

G. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 

lumber. 

H. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 

continuous flexible flashing separator between wood and metal decking. 

I. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 

complying with the following: 

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code (IBC). 

2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in ICC's International Residential Code for One- and Two-

Family Dwellings. 

3. ICC-ES evaluation report for fastener. 

3.2 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 

protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. 

Apply borate solution by spraying to comply with EPA-registered label. 
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B. Protect rough carpentry from weather. If, despite protection, rough carpentry becomes wet 

enough that moisture content exceeds that specified, apply EPA-registered borate treatment. 

Apply borate solution by spraying to comply with EPA-registered label. 

END OF SECTION 06 10 00 



 

 

06 16 00  SHEATHING 

   
 

 

 06 16 00 - 1 ] 

   

SECTION 06 16 00 - SHEATHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wall sheathing. 

2. Roof sheathing. 

3. Composite nail base insulated roof sheathing. 

4. Subflooring. 

5. Underlayment. 

6. Sheathing joint and penetration treatment. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For the following, from ICC-ES: 

1. Wood-preservative-treated plywood. 

2. Fire-retardant-treated plywood. 

3. Foam-plastic sheathing. 

1.4 QUALITY ASSURANCE 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance Ratings: As tested in accordance with ASTM E119; testing by a qualified 

testing agency. Identify products with appropriate markings of applicable testing agency. 

1. Fire-Resistance Ratings: Indicated by design designations from UL's "Fire Resistance 

Directory" or from the listings of another qualified testing agency. 
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2.2 WOOD PANEL PRODUCTS 

A. Emissions: Products are to meet the testing and product requirements of the California 

Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile 

Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." 

2.3 PRESERVATIVE-TREATED PLYWOOD 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 

construction not in contact with ground, Use Category UC3b for exterior construction not in 

contact with ground, and Use Category UC4a for items in contact with ground. 

B. Mark plywood with appropriate classification marking of an inspection agency acceptable to 

authorities having jurisdiction. 

C. Application: Treat all plywood unless otherwise indicated and plywood in contact with masonry 

or concrete or used with roofing, flashing, vapor barriers, and waterproofing. 

2.4 FIRE-RETARDANT-TREATED PLYWOOD 

A. General: Where fire-retardant-treated materials are indicated, use materials complying with 

requirements in this article that are acceptable to authorities having jurisdiction and with fire-

test-response characteristics specified as determined by testing identical products per test 

method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Plywood by Pressure Process: Products with a flame-spread index of 25 

or less when tested in accordance with ASTM E84, and with no evidence of significant 

progressive combustion when the test is extended an additional 20 minutes, and with the flame 

front not extending more than 10.5 feet beyond the centerline of the burners at any time during 

the test. 

1. Exterior Type: Treated materials are to comply with requirements specified above for 

fire-retardant-treated plywood by pressure process after being subjected to accelerated 

weathering in accordance with ASTM D2898. Use for exterior locations and where 

indicated. 

2. Interior Type A: Treated materials are to have a moisture content of 28 percent or less 

when tested in accordance with ASTM D3201/D3201M at 92 percent relative humidity. 

Use where exterior type is not indicated. 

3. Design Value Adjustment Factors: Treated lumber plywood is to be tested in accordance 

with ASTM D5516 and design value adjustment factors are to be calculated in 

accordance with ASTM D6305. Span ratings after treatment are to be not less than span 

ratings specified. For roof sheathing and where high-temperature fire-retardant treatment 

is indicated, span ratings for temperatures up to 170 deg F are to be not less than span 

ratings specified. 

C. Kiln-dry material after treatment to a maximum moisture content of 15 percent. 
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D. Identify fire-retardant-treated plywood with appropriate classification marking of qualified 

testing agency. 

E. Application: Treat all plywood unless otherwise indicated. 

2.5 WALL SHEATHING 

A. Plywood Sheathing, Walls: DOC PS1 sheathing. 

B. Oriented-Strand-Board Sheathing, Walls: DOC PS 2, Exposure 1 sheathing. 

C. Paper-Surfaced Gypsum Sheathing: ASTM C1396/C1396M, gypsum sheathing; with water-

resistant-treated core and with water-repellent paper bonded to core's face, back, and long 

edges. 

1. Type and Thickness: Type X, 5/8 inch thick. 

D. Glass-Mat Gypsum Sheathing, Walls: ASTM C1177/C1177M. 

1. Type and Thickness: Type X, 5/8 inch thick. 

E. Extruded-Polystyrene-Foam Sheathing: ASTM C578, Type IV, in manufacturer's standard 

lengths and widths with tongue-and-groove or shiplap long edges as standard with 

manufacturer. 

1. Thickness: 3/4 inch. 

2. Flame Propagation Test: Materials and construction are to be tested in accordance with 

NFPA 285. 

F. Foil-Faced, Polyisocyanurate-Foam Sheathing: ASTM C1289, Type I or Type II, Class 2, rigid, 

cellular, polyisocyanurate thermal insulation. Foam-plastic core and facings are to have a flame-

spread index of 25 or less when tested individually. 

1. Thickness: 5/8 inch. 

2. Flame Propagation Test: Materials and construction are to be tested in accordance with 

NFPA 285. 

2.6 ROOF SHEATHING 

A. Plywood Sheathing, Roofs: DOC PS1 sheathing. 

2.7 SUBFLOORING AND UNDERLAYMENT 

A. Plywood Combination Subfloor-Underlayment: DOC PS 1, Underlayment single-floor panels. 

B. Plywood Subflooring: DOC PS 1 single-floor panels or sheathing. 

C. Underlayment: Provide underlayment in nominal thicknesses indicated or, if not indicated, not 

less than 1/4 inch over smooth subfloors and not less than 3/8 inch over board or uneven 

subfloors. 

1. Plywood Underlayment for Resilient Flooring: DOC PS 1, with fully sanded face. 
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2. Plywood Underlayment for Ceramic Tile: DOC PS 1, Exterior, C-C Plugged, not less 

than 5/8-inch nominal thickness. 

3. Plywood Underlayment for Carpet: DOC PS 1. 

4. Hardboard Underlayment: ANSI A135.4, Class 4 (Service), Surface S1S; with back side 

sanded. 

2.8 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 

this article for material and manufacture. 

1. For roof and wall sheathing, provide fasteners with hot-dip zinc coating complying with 

ASTM A153/A153M. 

2.9 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS 

A. Sealant for Paper-Surfaced Gypsum Sheathing: Elastomeric, medium-modulus, neutral-curing 

silicone joint sealant compatible with joint substrates formed by gypsum sheathing and other 

materials, recommended by sheathing manufacturer for application indicated and complying 

with requirements for elastomeric sealants specified in Section 07 92 00 "Joint Sealants." 

B. Sealant for Glass-Mat Gypsum Sheathing: Silicone emulsion sealant complying with 

ASTM C834, compatible with sheathing tape and sheathing and recommended by tape and 

sheathing manufacturers for use with glass-fiber sheathing tape and for covering exposed 

fasteners. 

1. Sheathing Tape: Self-adhering glass-fiber tape, minimum 2 inches wide, 10 by 10 or 10 

by 20 threads/inch, of type recommended by sheathing and tape manufacturers for use 

with silicone emulsion sealant in sealing joints in glass-mat gypsum sheathing and with a 

history of successful in-service use. 

C. Sheathing Tape for Foam-Plastic Sheathing: Pressure-sensitive plastic tape recommended by 

sheathing manufacturer for sealing joints and penetrations in sheathing. 

2.10 MISCELLANEOUS MATERIALS 

A. Adhesives for Field Gluing Panels to Wood Framing: Formulation complying with APA AFG-

01 that is approved for use with type of construction panel indicated by manufacturers of both 

adhesives and panels. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 

use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces 

do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 

construction unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. Table 2304.10.1, "Fastening Schedule," in the ICC's International Building Code. 

2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in the ICC's International Residential Code for One- and Two-

Family Dwellings. 

3. ICC-ES evaluation report for fastener. 

D. Coordinate wall and roof sheathing installation with flashing and joint-sealant installation so 

these materials are installed in sequence and manner that prevent exterior moisture from passing 

through completed assembly. 

E. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 

structural support elements. 

3.2 GYPSUM SHEATHING INSTALLATION 

A. Comply with GA-253 and with manufacturer's written instructions. 

1. Fasten gypsum sheathing to wood framing with screws. 

2. Fasten gypsum sheathing to cold-formed metal framing with screws. 

3. Install panels with a 3/8-inch gap where non-load-bearing construction abuts structural 

elements. 

4. Install panels with a 1/4-inch gap where they abut masonry or similar materials that might 

retain moisture, to prevent wicking. 

B. Seal sheathing joints in accordance with sheathing manufacturer's written instructions. 

1. Apply elastomeric sealant to joints and fasteners and trowel flat. Apply sufficient amount 

of sealant to completely cover joints and fasteners after troweling. Seal other penetrations 

and openings. 

2. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and 

trowel sealant to embed entire face of tape in sealant. Apply sealant to exposed fasteners 

with a trowel so fasteners are completely covered. Seal other penetrations and openings. 
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3.3 CEMENTITIOUS BACKER UNIT INSTALLATION 

A. Install panels and treat joints in accordance with ANSI A108.11 and manufacturer's written 

instructions for type of application indicated. 

3.4 FOAM-PLASTIC SHEATHING INSTALLATION 

A. Comply with manufacturer's written instructions. 

B. Foam-Plastic Wall Sheathing: Install vapor-relief strips or equivalent for permitting escape of 

moisture vapor that otherwise would be trapped in stud cavity behind sheathing. 

C. Apply sheathing tape to joints between foam-plastic sheathing panels and at items penetrating 

sheathing. Apply at upstanding flashing to overlap both flashing and sheathing. 

END OF SECTION 06 16 00 
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SECTION 06 41 16 - PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Plastic-laminate-clad architectural cabinets. 

2. Cabinet hardware and accessories. 

3. Wood furring, blocking, shims, and hanging strips for installing plastic-laminate-clad 

architectural cabinets that are not concealed within other construction. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site . 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include data for fire-retardant treatment from chemical-treatment manufacturer and 

certification by treating plant that treated materials comply with requirements. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and attachment details. 

2. Apply AWI Quality Certification Program label to Shop Drawings. 

C. Samples: For each exposed product and for each color and texture specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer and Installer. 

B. Research reports. 

C. Field quality control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Quality Standard Compliance Certificates: AWI Quality Certification Program certificates. 
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1.6 QUALITY ASSURANCE 

A. Manufacturer's Qualifications: Employs skilled workers who custom fabricate products similar 

to those required for this Project and whose products have a record of successful in-service 

performance. 

1. Manufacturer's Certification: Licensed participant in AWI's Quality Certification 

Program. 

B. Installer Qualifications: Licensed participant in AWI's Quality Certification Program. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations without Humidity Control: Do not deliver or install cabinets until 

building is enclosed, wet-work is complete, and HVAC system is operating and maintaining 

temperature and relative humidity at levels planned for building occupants during the remainder 

of the construction period. 

PART 2 - PRODUCTS 

2.1 ARCHITECTURAL CABINET MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that 

may be incorporated into the Work. 

2.2 PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork 

Standards for grades of cabinets indicated for construction, finishes, installation, and other 

requirements. 

1. Provide labels from AWI certification program indicating that woodwork complies with 

requirements of grades specified. 

B. Architectural Woodwork Standards Grade: Premium. 

C. Type of Construction: Frameless. 

D. Door and Drawer-Front Style: Flush overlay. 

E. High-Pressure Decorative Laminate: ISO 4586-3, grades as indicated or if not indicated, as 

required by quality standard.  

F. Exposed Surfaces: 
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1. Plastic-Laminate Grade: VGS]. 

2. Edges: Grade VGS. 

3. Pattern Direction: Vertically for doors and fixed panels, horizontally for drawer fronts 

G. Concealed Backs of Panels with Exposed Plastic-Laminate Surfaces: High-pressure decorative 

laminate, ISO 4586-3, grade to match exposed surface. 

H. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting screws 

from interior of body. 

1. Join subfronts, backs, and sides with glued rabbeted joints supplemented by mechanical 

fasteners or glued dovetail joints. 

I. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures 

of exposed laminate surfaces complying with the following requirements: 

1. As indicated by laminate manufacturer's designations. 

2.3 WOOD MATERIALS 

A. Wood Products: Provide materials that comply with requirements of referenced quality standard 

for each type of architectural cabinet and quality grade specified unless otherwise indicated. 

1. Wood Moisture Content: 5 to 10 percent. 

B. Composite Wood Products: Provide materials that comply with requirements of referenced 

quality standard for each type of architectural cabinet and quality grade specified unless 

otherwise indicated. 

1. Medium-Density Fiberboard (MDF): ANSI A208.2, Grade 130. 

2. Particleboard (Medium Density): ANSI A208.1, Grade M-2. 

3. Softwood Plywood: DOC PS 1, medium-density overlay. 

4. Thermally Fused Laminate (TFL) Panels: Particleboard or MDF finished with thermally 

fused, melamine-impregnated decorative paper and complying with requirements of 

ISO 4586. 

2.4 CABINET HARDWARE AND ACCESSORIES 

A. Cabinet Hardware: Provide cabinet hardware and accessory materials associated with 

architectural cabinets except for items specified in Section 08 71 00 "Door Hardware. 

B. Butt Hinges: 2-3/4-inch, five-knuckle steel hinges made from 0.095-inch-thick metal, and as 

follows: 

1. Semiconcealed Hinges for Flush Doors: ANSI/BHMA A156.9, B01361. 

2. Semiconcealed Hinges for Overlay Doors: ANSI/BHMA A156.9, B01521. 
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C. Frameless Concealed Hinges (European Type): ANSI/BHMA A156.9, B01602, 100 degrees of 

opening. 

D. Back-Mounted Pulls: ANSI/BHMA A156.9, B02011. 

E. Wire Pulls: Back mounted, solid metal, 4 inches long, 5/16 inch in diameter. 

F. Catches: Magnetic catches, ANSI/BHMA A156.9, B03141. 

G. Adjustable Shelf Standards and Supports: ANSI/BHMA A156.9, B04071; with shelf rests, 

B04081. 

H. Shelf Rests: ANSI/BHMA A156.9, B04013; metal. 

I. Drawer Slides: ANSI/BHMA A156.9. 

1. Heavy-Duty (Grade 1HD-100 and Grade 1HD-200): Side mount. 

a. Type: Full extension. 

b. Material: Galvanized steel ball bearing slides. 

c. Motion Feature: Soft close dampener. 

J. Door and Drawer Silencers: ANSI/BHMA A156.16, L03011. 

K. For concealed hardware, provide manufacturer's standard finish that complies with product class 

requirements in ANSI/BHMA A156.9. 

2.5 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber, kiln-dried to less 

than 15 percent moisture content. 

B. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage. 

Provide metal expansion sleeves or expansion bolts for post-installed anchors. Use nonferrous-

metal or hot-dip galvanized anchors and inserts at inside face of exterior walls and at floors. 

C. Adhesive for Bonding Plastic Laminate: Type I, waterproof type as selected by fabricator to 

comply with requirements. 

1. Adhesive for Bonding Edges: Hot-melt adhesive specified above for faces. 

2.6 FABRICATION 

A. Complete fabrication, including assembly and hardware application, to maximum extent 

possible before shipment to Project site. Disassemble components only as necessary for 

shipment and installation. Where necessary for fitting at site, provide ample allowance for 

scribing, trimming, and fitting. 
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B. Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical work, 

and similar items. Locate openings accurately and use templates or roughing-in diagrams to 

produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters and 

burrs. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Before installation, condition cabinets to humidity conditions in installation areas for not less 

than 72 hours. 

B. Architectural Woodwork Standards Grade: Install cabinets to comply with quality standard 

grade of item to be installed. 

C. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure with 

wafer-head cabinet installation screws. 

D. Install cabinets level, plumb, and true in line to a tolerance of 1/8 inch in 96 inches using 

concealed shims. 

1. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged 

finish at cuts. 

2. Install cabinets without distortion so doors and drawers fit openings and are accurately 

aligned. Adjust hardware to center doors and drawers in openings and to provide 

unencumbered operation. Complete installation of hardware and accessory items as 

indicated. 

3. Fasten wall cabinets through back, near top and bottom, and at ends not more than 16 

inches o.c. with No. 10 wafer-head screws sized for not less than 1-1/2-inch penetration 

into wood framing, blocking, or hanging strips. 

3.2 FIELD QUALITY CONTROL 

A. Inspections: Provide inspection of installed Work through AWI's Quality Certification Program 

certifying that woodwork, including installation, complies with requirements of the 

Architectural Woodwork Standards for the specified grade. 

1. Inspection entity is to prepare and submit report of inspection. 

END OF SECTION 06 41 16 
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SECTION 07 25 00 - WEATHER BARRIERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Drainage wrap. 

2. Flexible flashing. 

3. Drainage material. 

1.2 ACTION SUBMITTALS 

A. Product data. 

1.3 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For water-resistive barrier and flexible flashing, from ICC-ES. 

PART 2 - PRODUCTS 

2.1 WATER-RESISTIVE BARRIER 

A. Drainage Wrap: ASTM E2556/E2556M, Type I dimensional water-resistive barrier that also 

creates a drainage plane; with flame-spread and smoke-developed indexes of less than 25 and 

450, respectively, when tested in accordance with ASTM E84; and acceptable to authorities 

having jurisdiction. 

1.   

2. Water-Vapor Permeance: Minimum 55 perms per ASTM E96/E96M, Desiccant Method 

(Procedure A). 

3. Air Permeance: Maximum 0.004 cfm/sq. ft. at 0.3-inch wg when tested in accordance 

with ASTM E2178. 

4. Drainage: Not less than 90 percent when tested in accordance with ASTM E2273. 

5. Allowable UV Exposure Time: Not more than 120 days. 

B. Acrylic Seam Tape: Composite tape consisting of a pressure-sensitive acrylic adhesive, bonded 

to a polyethylene or polypropylene film for sealing joints and penetrations in building 

wrap. Provide tape from same manufacturer as approved wrap product. 

 

1. Width: 3 inches. 



 

 

07 25 00  WEATHER BARRIERS 

   
 

 

 07 25 00 - 2 ] 

   

2.2 FLEXIBLE FLASHING 

A. Rubberized-Asphalt Flashing: Composite, self-adhesive, flashing product consisting of a 

pliable, rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum 

foil, or spunbonded polyolefin to produce an overall thickness of not less than 0.025 inch. 

1.   

2. Flame Propagation Test: Materials and construction to be as tested in accordance with 

NFPA 285. 

PART 3 - EXECUTION 

3.1 WATER-RESISTIVE BARRIER INSTALLATION 

A. Building Wrap or Drainage Wrap: Comply with manufacturer's written instructions and 

warranty requirements. 

1. Seal seams, edges, fasteners, and penetrations with tape. 

2. Extend into jambs of openings and seal corners with tape. 

3.2 FLEXIBLE FLASHING INSTALLATION 

A. Apply flexible flashing where indicated to comply with manufacturer's written instructions. 

1. Lap seams and junctures with other materials at least 4 inches except that at flashing 

flanges of other construction, laps need not exceed flange width. 

2. Lap flashing over water-resistive barrier at bottom and sides of openings. 

3. Lap water-resistive barrier over flashing at heads of openings. 

END OF SECTION 07 25 00 
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SECTION 07 92 00 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 

2. Urethane joint sealants. 

3. Mildew-resistant joint sealants. 

4. Latex joint sealants. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product data. 

B. Samples: Manufacturer's standard 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. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field Quality-Control Reports: For field-adhesion-test reports, for each sealant application 

tested. 

B. Sample warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Warranty Documentation: 

1. Manufacturers' special warranties. 

2. Installer's special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Authorized representative who is trained and approved by 

manufacturer. 
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B. Testing Agency Qualifications: Qualified in accordance with ASTM C1021 to conduct the 

testing indicated. 

1.7 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 Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or 

replace those joint sealants that do not comply with performance and other requirements 

specified in this Section within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 

C. 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. 

B. Colors of Exposed Joint Sealants: As indicated by manufacturer's designations. 

2.2 SILICONE JOINT SEALANTS 

A. Silicone, S, NS, 100/50, NT: Single-component, nonsag, plus 100 percent and minus 50 percent 

movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, 

Grade NS, Class 100/50, Use NT. 
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2.3 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 C920, Type S, Grade NS, Class 25, Use N  

2.4 LATEX JOINT SEALANTS 

A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, Grade NF. 

2.5 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 C1330, 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. 

2.6 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 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: 
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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. 

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. 

3.2 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 C1193 for use of joint 

sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of type 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. 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. 

G. 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 
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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. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 

B. Tests and Inspections: 

1. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows: 

a. Extent of Testing: Test completed and cured sealant joints as follows: 

1) Perform 10 tests for the first 1000 ft. of joint length for each kind of sealant 

and joint substrate. 

2) Perform one test for each 1000 ft. of joint length thereafter or one test per 

each floor per elevation. 

b. Test Method: Test joint sealants in accordance with Method A, Tail Procedure, in 

ASTM C1521. 

1) For joints with dissimilar substrates, verify adhesion to each substrate 

separately; extend cut along one side, verifying adhesion to opposite side. 

Repeat procedure for opposite side. 

c. Inspect tested joints and report on the following: 

1) Whether sealants filled joint cavities and are free of voids. 

2) Whether sealant dimensions and configurations comply with specified 

requirements. 

3) Whether sealants in joints connected to pulled-out portion failed to adhere to 

joint substrates or tore cohesively. Include data on pull distance used to test 

each kind of product and joint substrate. Compare these results to determine 

if adhesion complies with sealant manufacturer's field-adhesion hand-pull 

test criteria. 

d. Record test results in a field-adhesion-test log. Include dates when sealants were 

installed, names of persons who installed sealants, test dates, test locations, 

whether joints were primed, adhesion results and percent elongations, sealant 

material, sealant configuration, and sealant dimensions. 

e. Repair sealants pulled from test area by applying new sealants following same 

procedures used originally to seal joints. Ensure that original sealant surfaces are 

clean and that new sealant contacts original sealant. 

2. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from 

testing or noncompliance with other indicated requirements will be considered 

satisfactory. Remove sealants that fail to adhere to joint substrates during testing or to 

comply with other requirements. Retest failed applications until test results prove sealants 

comply with indicated requirements. 
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C. Prepare test and inspection reports. 

END OF SECTION 07 92 00 
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SECTION 08 12 13 - HOLLOW METAL FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior standard steel frames. 

1.2 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to 

NAAMM-HMMA 803 or SDI A250.8. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include elevations, frame profiles, metal thicknesses, and wall opening 

conditions. 

C. Schedule: Prepared by or under the supervision of supplier, using same reference numbers for 

details and openings as those on Drawings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Steelcraft 

B. CECO Door 

C. Curries 

D. Assa Abloy 

E. Trudoor 
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2.2 STANDARD STEEL FRAMES 

A. Construct hollow-metal frames to comply with standards indicated for materials, fabrication, 

hardware locations, hardware reinforcement, tolerances, and clearances, and as specified. 

B. Interior Frames: SDI A250.8. At locations indicated in the Door and Frame Schedule on 

Drawings  

1. Materials: Metallic-coated steel sheet, minimum thickness of 0.042 inch. 

2. Construction: Full profile welded. 

3. Exposed Finish: Factory. 

2.3 FRAME ANCHORS 

A. Jamb Anchors: 

1. Type: Anchors of minimum size and type required by applicable door and frame 

standard, and suitable for performance level indicated. 

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames 

with no floor anchor. Provide one additional anchor for each 24 inches of frame height 

above 7 feet. 

3. Postinstalled Expansion Anchor: Minimum 3/8-inch-diameter bolts with expansion 

shields or inserts, with manufacturer's standard pipe spacer. 

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor. 

C. Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with extension 

clips, allowing not less than 2-inch height adjustment. Terminate bottom of frames at top of 

underlayment. 

D. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill 

phosphatized. 

2.4 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for 

exposed applications. 

B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of scale, 

pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B. 

D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M. 

E. Power-Actuated Fasteners in Concrete: Fabricated from corrosion-resistant materials. 

F. Glazing: Comply with requirements in Section 08 80 00 "Glazing." 
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2.5 FABRICATION 

A. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations 

require multiple sections. Where frames are fabricated in sections, provide alignment plates or 

angles at each joint, fabricated of metal of same or greater thickness as frames. 

1. 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 

welding, or by rigid mechanical anchors. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 

unless otherwise indicated. 

3. 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. 

B. Hardware Preparation: Factory prepare hollow-metal frames to receive templated mortised 

hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and tapping 

according to SDI A250.6, the Door Hardware Schedule on Drawings, and templates. 

1. Reinforce frames to receive nontemplated, mortised, and surface-mounted door hardware. 

2. Comply with BHMA A156.115 for preparing hollow-metal frames for hardware. 

2.6 STEEL FINISHES 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer: SDI A250.10. 

B. Factory Finish: SDI A250.3. 

1. Color and Gloss: As indicated by manufacturer's designations. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Install hollow-metal frames plumb, rigid, properly aligned, and securely fastened in 

place. Comply with approved Shop Drawings and with manufacturer's written instructions. 

Comply with SDI A250.11. 

B. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 

anchors are set. After wall construction is complete, remove temporary braces without damage 

to completed Work. 
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1. Where frames are fabricated in sections, field splice at approved locations by welding 

face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on 

exposed faces. Touch-up finishes. 

2. Install frames with removable stops located on secure side of opening. 

C. Floor Anchors: Secure with postinstalled expansion anchors. 

1. Floor anchors may be set with power-actuated fasteners instead of postinstalled 

expansion anchors if so indicated and approved on Shop Drawings. 

D. Solidly pack mineral-fiber insulation inside frames. 

E. Installation Tolerances: Adjust hollow-metal frames to the following tolerances: 

1. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from 

jamb perpendicular to frame head. 

2. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to 

plane of wall. 

3. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel 

lines, and perpendicular to plane of wall. 

4. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor. 

F. Glazing: Comply with installation requirements in Section 08 80 00 "Glazing" and with hollow-

metal manufacturer's written instructions. 

3.2 CLEANING AND TOUCHUP 

A. 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. 

B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint 

according to manufacturer's written instructions. 

C. Factory-Finish Touchup: Clean abraded areas and repair with same material used for factory 

finish according to manufacturer's written instructions. 

D. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in 

painting Sections. 

END OF SECTION 08 12 13 
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SECTION 08 14 16 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Five-ply flush wood veneer-faced doors for transparent finish. 

2. Five-ply flush wood doors for opaque finish. 

3. Factory priming flush wood doors and frames. 

4. Factory fitting flush wood doors to frames and factory machining for hardware. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product, including the following: 

1. Door core materials and construction. 

2. Door edge construction 

3. Door face type and characteristics. 

4. Door trim for openings. 

5. Door frame construction. 

6. Factory-machining criteria. 

7. Factory-priming  specifications. 

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; 

construction details not covered in Product Data; and the following: 

1. Door schedule indicating door and frame location, type, size, fire protection rating, and 

swing. 

2. Door elevations, dimension and locations of hardware, lite and louver cutouts, and 

glazing thicknesses. 

3. Details of frame for each frame type, including dimensions and profile. 

4. Dimensions and locations of blocking for hardware attachment. 

5. Clearances and undercuts. 

6. Apply AWI Quality Certification Compliance Program label to Shop Drawings. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Quality Standard Compliance Certificates: AWI Quality Certification Program certificates. 
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B. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 

number to which door accesses. 

1.5 QUALITY ASSURANCE 

A. Manufacturer's Certification: Licensed participant in AWI's Quality Certification Program. 

PART 2 - PRODUCTS 

2.1 FLUSH WOOD DOORS AND FRAMES, GENERAL 

A. Quality Standard: In addition to requirements specified, comply with "Architectural Woodwork 

Standards.". 

1. Provide labels from AWIcertification program indicating that doors and frames comply 

with requirements of grades specified. 

a. This project has been registered with AWI as AWI Quality Certification Program 

Number  . 

b. Contractor registers the Work under this Section with the AWI Quality 

Certification Program at www.awiqcp.org or by calling 855-345-0991. 

2.2 SOLID-CORE, FIVE-PLY FLUSH WOOD VENEER-FACED DOORS FOR 

TRANSPARENT FINISH 

A. Interior Doors, Solid-Core Five-Ply Veneer-Faced  : 

 

1. Performance Grade: ANSI/WDMA I.S. 1A Extra Heavy Duty 

2. Performance Grade by Location: 

a. ANSI/WDMA I.S. 1A Extra Heavy Duty: Public toilets. 

3. Architectural Woodwork Standard Grade: Premium. 

4. Faces: Single-ply wood veneer not less than 1/50 inch thick. 

a. Species: Match Existing building standard. 

b. Cut: Match Existing building standard  

c. Room Match: 

1) Match door faces within each separate room or area of building. Corridor-

door faces do not need to match where they are separated by 20 feet or 

more. 

2) Provide door faces of compatible color and grain within each separate room 

or area of building. 
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5. Exposed Vertica Edges: Same species as faces or a compatible species - Architectural 

Woodwork Standards edge Type A. 

a. Mineral-Core Doors: At hinge stiles, provide laminated-edge construction with 

improved screw-holding capability and split resistance. Comply with specified 

requirements for exposed edges. 

1) Screw-Holding Capability: 475 lbf in accordance with WDMA T.M. 10. 

6. Construction: Five plies, hot-pressed bonded (vertical and horizontal edging is bonded to 

core), with entire unit abrasive planed before veneering. 

2.3 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated. 

1. Comply with clearance requirements of referenced quality standard for fitting unless 

otherwise indicated. 

2. Comply with NFPA 80 requirements for fire-rated doors. 

B. Factory machine doors for hardware that is not surface applied. 

1. Locate hardware to comply with DHI-WDHS-3. 

2. Comply with final hardware schedules, door frame Shop Drawings, ANSI/BHMA-

156.115-W, and hardware templates. 

3. Coordinate with hardware mortises in metal frames, to verify dimensions and alignment 

before factory machining. 

2.4 FACTORY FINISHING 

A. Comply with referenced quality standard for factory finishing. 

1. Complete fabrication, including fitting doors for openings and machining for hardware 

that is not surface applied, before finishing. 

2. Finish faces, all four edges, edges of cutouts, and mortises. 

3. Stains and fillers may be omitted on top and bottom edges, edges of cutouts, and 

mortises. 

B. Factory finish doors that are indicated on Drawings to receive transparent finish. 

C. Transparent Finish: 

1. Architectural Woodwork Standards Grade: Premium. 

2. Staining: Match Existing building standard. 

3. Sheen: Match Existing building standard 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hardware: For installation, see Section 08 71 00 "Door Hardware." 

B. Install doors and frames to comply with manufacturer's written instructions and referenced 

quality standard, and as indicated. 

C. Install frames level, plumb, true, and straight. 

1. Shim as required with concealed shims. Install level and plumb to a tolerance of 1/8 inch 

in 96 inches. 

2. Anchor frames to anchors or blocking built in or directly attached to substrates. 

a. Secure with countersunk, concealed fasteners and blind nailing. 

b. Use fine finishing nails or finishing screws for exposed fastening, countersunk and 

filled flush with woodwork. 

1) For factory-finished items, use filler matching finish of items being 

installed. 

3. Install smoke- and draft-control doors in accordance with NFPA 105. 

D. Job-Fitted Doors: 

1. Align and fit doors in frames with uniform clearances and bevels as indicated below. 

a. Do not trim stiles and rails in excess of limits set by manufacturer or permitted for 

fire-rated doors. 

2. Machine doors for hardware. 

3. Seal edges of doors, edges of cutouts, and mortises after fitting and machining. 

4. Clearances: 

a. Provide 1/8 inch at heads, jambs, and between pairs of doors. 

b. Provide 1/8 inch from bottom of door to top of decorative floor finish or covering 

unless otherwise indicated on Drawings. 

c. Where threshold is shown or scheduled, provide 1/4 inch from bottom of door to 

top of threshold unless otherwise indicated. 

d. Comply with NFPA 80 for fire-rated doors. 

5. Bevel non-fire-rated doors 1/8 inch in 2 inches at lock and hinge edges. 

E. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 

F. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at 

Project site. 
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3.2 FIELD QUALITY CONTROL 

A. Inspection Agency: Owner will engage qualified inspector to perform inspections and to furnish 

reports to Architect. 

B. Inspections: 

1. Provide inspection of installed Work through AWI's Quality Certification Program 

certifying that wood doors and frames, including installation, comply with requirements 

of AWI/AWMCA/WI's "Architectural Woodwork Standards" for the specified grade. 

C. Repair or remove and replace installations where inspections indicate that they do not comply 

with specified requirements. 

D. Reinspect repaired or replaced installations to determine if replaced or repaired door assembly 

installations comply with specified requirements. 

3.3 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. 

Doors may be repaired or refinished if Work complies with requirements and shows no 

evidence of repair or refinishing. 

END OF SECTION 08 14 16 
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SECTION 08 51 13 - ALUMINUM WINDOWS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes aluminum windows for exterior locations. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include plans, elevations, sections, hardware, accessories, insect screens, 

operational clearances, and details of installation, including anchor, flashing, and sealant 

installation. 

C. Samples: For each exposed product and for each color specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Sample warranties. 

1.5 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace aluminum windows that fail 

in materials or workmanship within specified warranty period. 

1. Warranty Period: 

a. Window: 10 years from date of Substantial Completion. 

b. Glazing Units: Five years from date of Substantial Completion. 

c. Aluminum Finish: 10 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 WINDOW PERFORMANCE REQUIREMENTS 

A. Product Standard: Comply with AAMA/WDMA/CSA 101/I.S.2/A440 for definitions and 

minimum standards of performance, materials, components, accessories, and fabrication unless 

more stringent requirements are indicated. 

1. Window Certification: AAMA certified with label attached to each window. 

B. Performance Class and Grade: AAMA/WDMA/CSA 101/I.S.2/A440 as follows: 

1. Minimum Performance Class: Minimum LC. 

2. Minimum Performance Grade: Minimum 25. 

C. Thermal Transmittance: NFRC 100 maximum whole-window U-factor of 0.30 Btu/sq. ft. x h x 

deg F. 

D. Solar Heat-Gain Coefficient (SHGC): NFRC 200 maximum whole-window SHGC of 0.27. 

E. Condensation-Resistance Factor (CRF): Provide aluminum windows tested for thermal 

performance according to AAMA 1503, showing a CRF of 52. 

F. 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: 120 deg F ambient; 180 deg F material surfaces. 

G. Windborne-Debris Impact Resistance: Passes ASTM E1886 missile-impact and cyclic-pressure 

tests in accordance with ASTM E1996 for Wind Zone 4 for enhanced protection. 

1. Large-Missile Test: For glazing located within 30 feet of grade. 

2. Small-Missile Test: For glazing located between 30 feet and 60 feet above grade. 

2.2 ALUMINUM WINDOWS 

A. Kawneer or approved equal. 

B. Types: As indicated on Drawings. 

C. Frames and Sashes: Aluminum extrusions complying with 

AAMA/WDMA/CSA 101/I.S.2/A440. 

1. Thermally Improved Construction: Fabricate frames, sashes, and muntins with an 

integral, concealed, low-conductance thermal barrier located between exterior materials 
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and window members exposed on interior side in a manner that eliminates direct metal-

to-metal contact. 

D. Insulating-Glass Units: ASTM E2190. 

1. Glass: ASTM C1036, Type 1, Class 1, q3. 

a. Tint: Clear. 

b. Kind: Fully tempered. 

2. Lites: Two. 

3. Filling: Fill space between glass lites with air. 

4. Low-E Coating: Pyrolytic on third surface. 

E. Glazing System: Manufacturer's standard factory-glazing system that produces weathertight 

seal. 

F. Hardware, General: Provide manufacturer's standard corrosion-resistant hardware sized to 

accommodate sash weight and dimensions. 

1. Exposed Hardware Color and Finish: As indicated by manufacturer's designations. 

G. Horizontal-Sliding Window Hardware: 

1. Sill Cap/Track: Designed to comply with performance requirements indicated and to 

drain to the exterior. 

2. Locks and Latches: Operated from the inside only. 

3. Roller Assemblies: Low-friction design. 

H. Weather Stripping: Provide full-perimeter weather stripping for each operable sash unless 

otherwise indicated. 

I. Fasteners: Noncorrosive and compatible with window members, trim, hardware, anchors, and 

other components. 

1. Exposed Fasteners: Do not use exposed fasteners to greatest extent possible. For 

application of hardware, use fasteners that match finish hardware being fastened. 

2.3 ACCESSORIES 

A. Dividers (False Muntins): Provide extruded-aluminum divider grilles in designs indicated for 

each sash lite. 

1. Type: Permanently located between insulating-glass lites. 

2. Pattern: As indicated on Drawings. 

3. Profile: As selected by Architect from manufacturer's full range. 

B. Subsills: Thermally broken, extruded-aluminum subsills in configurations indicated on 

Drawings. 
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C. Column Covers: Extruded-aluminum profiles in sizes and configurations indicated on 

Drawings. 

D. Interior Trim: Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 

E. Panning Trim: Extruded-aluminum profiles in sizes and configurations indicated on Drawings. 

F. Receptor System: Two-piece, snap-together, thermally broken, extruded-aluminum receptor 

system that anchors windows in place. 

2.4 INSECT SCREENS 

A. General: Fabricate insect screens to integrate with window frame. Provide screen for each 

operable exterior sash. Screen wickets are not permitted. 

1. Type and Location: Full, outside for sliding sashes. 

B. Aluminum Frames: Complying with SMA 1004 or SMA 1201. 

C. Glass-Fiber Mesh Fabric: 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. 

Comply with ASTM D3656/D3656M. 

1. Mesh Color: Manufacturer's standard. 

2.5 FABRICATION 

A. Fabricate aluminum windows in sizes indicated. Include a complete system for assembling 

components and anchoring windows. 

B. Glaze aluminum windows in the factory. 

C. Weather strip each operable sash to provide weathertight installation. 

D. Weep Holes: Provide weep holes and internal passages to conduct infiltrating water to exterior. 

E. Provide water-shed members above side-hinged sashes and similar lines of natural water 

penetration. 

F. Mullions: Provide mullions and cover plates, matching window units, complete with anchors for 

support to structure and installation of window units. Allow for erection tolerances and provide 

for movement of window units due to thermal expansion and building deflections. Provide 

mullions and cover plates capable of withstanding design wind loads of window units. 

G. Complete fabrication, assembly, finishing, hardware application, and other work in the factory 

to greatest extent possible. Disassemble components only as necessary for shipment and 

installation. 
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2.6 ALUMINUM FINISHES 

A. Finish designations prefixed by AA comply with the system established by the Aluminum 

Association for designating aluminum finishes. 

B. Class II, Color Anodic Finish: AA-M12C22A32/A34 (Mechanical Finish: nonspecular as 

fabricated; Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class II, 

integrally colored or electrolytically deposited color coating 0.010 mm or thicker) complying 

with AAMA 611. 

1. Color: Black. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with manufacturer's written instructions for installing windows, hardware, accessories, 

and other components. For installation procedures and requirements not addressed in 

manufacturer's written instructions, comply with installation requirements in ASTM E2112. 

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 to produce weathertight construction. 

C. Install windows and components to drain condensation, water penetrating joints, and moisture 

migrating within windows to the exterior. 

D. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic 

action at points of contact with other materials. 

E. Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for 

smooth operation and weathertight closure. 

F. Clean exposed surfaces immediately after installing windows. Avoid damaging protective 

coatings and finishes. Remove excess sealants, glazing materials, dirt, and other substances. 

G. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during 

construction period. 

END OF SECTION 08 51 13 
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SECTION 08 71 00 - DOOR HARDWARE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Hinges. 

2. Continuous, pin-and-barrel-type hinges. 

3. Bored locks. 

4. Lock cylinders. 

5. Operating trim. 

6. Surface closers. 

7. Wall- and floor-mounted stops. 

8. Door gasketing. 

9. Thresholds. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site . 

B. Keying Conference: Conduct conference at Project site . 

1.3 ACTION SUBMITTALS 

A. Product data. 

B. Samples: For each exposed product in each finish specified. 

C. Door hardware schedule. 

D. Keying schedule. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

B. Sample warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 
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1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Supplier of products and an employer of workers trained and approved 

by product manufacturers and of an Architectural Hardware Consultant who is available during 

the course of the Work to consult Contractor, Architect, and Owner about door hardware and 

keying. 

1. Scheduling Responsibility: Preparation of door hardware and keying schedule. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of door hardware that 

fail in materials or workmanship within specified warranty period. 

1. Warranty Period: Three years from date of Substantial Completion unless otherwise 

indicated below: 

a. Manual Closers: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain each type of door hardware from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Accessibility Requirements: For door hardware on doors in an accessible route, comply with the 

USDOJ's "2010 ADA Standards for Accessible Design". 

2.3 HINGES 

A. Hinges: ANSI/BHMA A156.1. Provide template-produced hinges for hinges installed on 

hollow-metal doors and hollow-metal frames. 

2.4 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions: As indicated in door hardware schedule. 

B. Lock Throw: Comply with testing requirements for length of bolts required for labeled fire 

doors, and as follows: 

1. Bored Locks: Minimum 1/2-inch latchbolt throw. 

C. Lock Backset: 2-3/4 inches unless otherwise indicated. 
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D. Lock Trim: 

1. Description: As indicated on Drawings . 

2. Levers: Cast. 

3. Escutcheons (Roses): Cast. 

E. Bored Locks: ANSI/BHMA A156.2, Grade 1, Series 4000. 

2.5 LOCK CYLINDERS 

A. Standard Lock Cylinders: ANSI/BHMA A156.5, Grade 1 permanent cores; face finished to 

match lockset. 

1. Core Type: Removable. 

B. Construction Master Keys: Provide cylinders with feature that permits voiding of construction 

keys without cylinder removal. Provide 10 construction master keys. 

2.6 KEYING 

A. Keying System: Factory registered, complying with guidelines in ANSI/BHMA A156.28, 

appendix. Provide one extra key blank for each lock. 

1. Existing System: 

a. Master key or grand master key locks to Owner's existing system. 

b. Re-key Owner's existing master key system into new keying system. 

B. Keys: Nickel silver. 

1. Stamping: Permanently inscribe each key with a visual key control number and include 

the following notation: 

a. Notation: Information to be furnished by Owner. 

2.7 OPERATING TRIM 

A. Operating Trim: ANSI/BHMA A156.6; aluminum unless otherwise indicated. 

2.8 SURFACE CLOSERS 

A. Surface Closers: ANSI/BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep 

and latch speeds controlled by key-operated valves and forged-steel main arm. Comply with 

manufacturer's written instructions for size of door closers depending on size of door, exposure 
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to weather, and anticipated frequency of use. Provide factory-sized closers, adjustable to meet 

field conditions and requirements for opening force. 

2.9 MECHANICAL STOPS AND HOLDERS 

A. Wall- and Floor-Mounted Stops: ANSI/BHMA A156.16. 

2.10 DOOR GASKETING 

A. Door Gasketing: ANSI/BHMA A156.22; with resilient or flexible seal strips that are easily 

replaceable and readily available from stocks maintained by manufacturer. 

B. Maximum Air Leakage: When tested in accordance with ASTM E283/E283M with tested 

pressure differential of 0.3 inch wg, as follows: 

1. Gasketing on Single Doors: 0.3 cfm/sq. ft. of door opening. 

2.11 THRESHOLDS 

A. Thresholds: ANSI/BHMA A156.21; fabricated to full width of opening indicated. 

2.12 FINISHES 

A. Provide finishes complying with ANSI/BHMA A156.18 as indicated in door hardware 

schedule. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Mounting Heights: Mount door hardware units at heights to comply with the following unless 

otherwise indicated or required to comply with governing regulations. 

1. Wood Doors: DHI's "Recommended Locations for Architectural Hardware for Wood 

Flush Doors." 

B. Install each door hardware item to comply with manufacturer's written instructions. Where 

cutting and fitting are required to install door hardware onto or into surfaces that are later to be 

painted or finished in another way, coordinate removal, storage, and reinstallation of surface 

protective trim units with finishing work. Do not install surface-mounted items until finishes 

have been completed on substrates involved. 

C. Hinges: Install types and in quantities indicated in door hardware schedule, but not fewer than 

the number recommended by manufacturer for application indicated or one hinge for every 

30 inches of door height, whichever is more stringent, unless other equivalent means of support 

for door, such as spring hinges or pivots, are provided. 
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D. Lock Cylinders: Install construction cores to secure building and areas during construction 

period. 

1. Replace construction cores with permanent cores as indicated in keying schedule 

E. 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 will impede traffic. 

F. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 

1. Do not notch perimeter gasketing to install other surface-applied hardware. 

G. Door Bottoms: Apply to bottom of door, forming seal with threshold when door is closed. 

3.2 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. 
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SECTION 08 80 00 - GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Glass products. 

2. Laminated glass. 

3. Insulating glass. 

4. Glazing sealants. 

5. Glazing tapes. 

6. Miscellaneous glazing materials. 

1.2 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and 

face clearances, and adequate sealant thicknesses, with reasonable tolerances to achieve proper 

safety margins for glazing retention under each design load case, load case combination, and 

service condition. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Sustainable Design Submittals: 

C. Glass Samples: For each type of glass product other than clear monolithic vision glass; 12 

inches square. 

D. Delegated Design Submittal: For glass indicated to comply with performance requirements and 

design criteria, including analysis data signed and sealed by qualified professional engineer 

responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For glass. 

B. Product test reports. 



 

 

08 80 00  GLAZING 

   
 

 

 08 80 00 - 2 ] 

   

C. Preconstruction adhesion and compatibility test report. 

D. Sample warranties. 

1.6 QUALITY ASSURANCE 

A. Sealant Testing Agency Qualifications: An independent testing agency qualified according to 

ASTM C1021 to conduct the testing indicated. 

1.7 WARRANTY 

A. 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 obstruction of vision by dust, moisture, or film on interior 

surfaces of glass. 

1. Warranty Period: 10   years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 

"Quality Requirements," to design glazing. 

B. Structural Performance: Glazing shall withstand the following design loads within limits and 

under conditions indicated determined in accordance with the IBC and ASTM E1300: 

1. Design Wind Pressures: As indicated on Drawings. 

2. Thermal Loads: Design glazing to resist thermal stress breakage induced by differential 

temperature conditions and limited air circulation within individual glass lites and 

insulated glazing units. 

C. Windborne-Debris-Impact Resistance: Exterior glazing shall pass ASTM E1886 missile-impact 

and cyclic-pressure tests in accordance with ASTM E1996 for Wind Zone 4 for enhanced 

protection. 

1. Large-Missile Test: For glazing located within 30 feet of grade. 

2. Small-Missile Test: For glazing located between 30 feet and above grade. 

D. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 

16 CFR 1201, Category II. 
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E. 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. U-Factors: Center-of-glazing values, in accordance with NFRC 100 and based on most 

current non-beta version of LBL's WINDOW computer program, expressed as Btu/sq. ft. 

x h x deg F. 

2. SHGC and Visible Transmittance: Center-of-glazing values, in accordance with 

NFRC 200 and based on most current non-beta version of LBL's WINDOW computer 

program. 

3. Visible Reflectance: Center-of-glazing values, in accordance with NFRC 300. 

F. Acoustic Performance: 

1. Exterior Glazing: 35 OITC. 

2.2 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. NGA Publications: “Glazing Manual." 

2. AAMA Publications: AAMA GDSG-1, "Glass Design for Sloped Glazing," and 

AAMA TIR A7, "Sloped Glazing Guidelines." 

3. IGMA Publication for Sloped Glazing: IGMA TB-3001, "Guidelines for Sloped 

Glazing." 

4. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American Glazing 

Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use." 

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with 

certification label of the SGCC or another certification agency acceptable to authorities having 

jurisdiction or manufacturer. Label shall indicate manufacturer's name, type of glass, thickness, 

and safety glazing standard with which glass complies. 

C. Insulating-Glass Certification Program: Permanently marked either on spacers or on at least one 

component lite of units with appropriate certification label of the IGCC. 

D. Thickness: Where glass thickness is indicated, it is a minimum. Provide glass that complies with 

performance requirements and is not less than thickness indicated. 

E. Strength: 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. 

2.3 GLASS PRODUCTS 

A. Reflective- and Low-E-Coated Vision Glass: ASTM C1376. 
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2.4 INSULATING GLASS 

A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass separated by a 

dehydrated interspace, qualified in accordance with ASTM E2190. 

1. Sealing System: Dual seal, with manufacturer's standard primary and secondary sealants. 

2. Perimeter Spacer: Manufacturer's standard spacer material and construction. 

3. Desiccant: Molecular sieve or silica gel, or a blend of both. 

2.5 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 indicated by manufacturer's designations. 

B. Neutral-Curing Silicone Glazing Sealant, Class 100/50: Complying with ASTM C920, Type S, 

Grade NS, Use NT. 

1. Sika, Dow or approved equal. 

2. Applications: Exterior glazing frames. 

2.6 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 C1281 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. 

2.7 MISCELLANEOUS GLAZING MATERIALS 

A. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer. 



 

 

08 80 00  GLAZING 

   
 

 

 08 80 00 - 5 ] 

   

B. Setting Blocks: 

1. Type recommended in writing by sealant or glass manufacturer. 

C. Spacers: 

1. Type recommended in writing by sealant or glass manufacturer. 

D. Edge Blocks: 

1. Type recommended in writing by sealant or glass manufacturer. 

E. Cylindrical Glazing Sealant Backing: ASTM C1330, Type O (open-cell material), of size and 

density to control glazing sealant depth and otherwise produce optimum glazing sealant 

performance. 

PART 3 - EXECUTION 

3.1 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 in accordance with 

requirements in referenced glazing publications. 

3.2 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. 
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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. Apply heel bead of elastomeric sealant. 

F. 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. 

G. Apply cap bead of elastomeric sealant over exposed edge of tape. 

3.3 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 in writing 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 in writing by gasket manufacturer. 

E. Install gaskets so they protrude past face of glazing stops. 

3.4 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass 

lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding 

into glass channel and blocking weep systems until sealants cure. Secure spacers or spacers and 

backings in place and in position to control depth of installed sealant relative to edge clearance 

for optimum sealant performance. 



 

 

08 80 00  GLAZING 

   
 

 

 08 80 00 - 7 ] 

   

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond 

of sealant to glass and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

3.5 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 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. 

3.6 INSULATING GLASS SCHEDULE 

A. Low-E-Coated, Clear Insulating Glass Type  : 

1. Basis-of-Design Product:  Pilkington, Solar-E. 

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: Air. 

6. Indoor Lite: Fully tempered float glass. 

7. Low-E Coating: Pyrolytic on third surface. 

8. Safety glazing required. 
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SECTION 08 83 00 - MIRRORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Silvered flat glass mirrors. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Sustainable Design Submittals: 

C. Shop Drawings: Include mirror elevations, edge details, mirror hardware, and attachment 

details. 

D. Samples: For each type of the following: 

1. Mirrors: 12 inches square, including edge treatment on two adjoining edges. 

2. Mirror Clips: Full size. 

3. Mirror Trim: 12 inches long. 

1.3 INFORMATIONAL SUBMITTALS 

A. Preconstruction Test Reports: From mirror manufacturer indicating that mirror mastic was 

tested for compatibility and adhesion with mirror backing and substrates on which mirrors are 

installed. 

B. Sample Warranty: For special warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For mirrors to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified Installer, who employs glass installers for this Project who 

are certified under the National Glass Association's Certified Glass Installer Program. 
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1.6 PRECONSTRUCTION TESTING 

A. Preconstruction Mirror Mastic Compatibility Test: Submit mirror mastic products to mirror 

manufacturer for testing to determine compatibility of mastic with mirror backing. 

1. Testing is not required if data are submitted based on previous testing of mirror mastic 

products and mirror backing matching those submitted. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer agrees to replace mirrors that deteriorate within specified 

warranty period. Deterioration of mirrors is defined as defects developed from normal use that 

are not attributed to mirror breakage or to maintaining and cleaning mirrors contrary to 

manufacturer's written instructions. Defects include discoloration, black spots, and clouding of 

the silver film. 

1. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Glass & Mirror America or equal. 

2.2 SILVERED FLAT GLASS MIRRORS 

A. Mirrors, General: ASTM C1503[; manufactured using copper-free, low-lead mirror coating 

process]. 

B. Tempered Glass Mirrors: Mirror Glazing Quality for blemish requirements and complying with 

ASTM C1048 for Kind FT, Condition A, tempered float glass before silver coating is applied. 

1. Nominal Thickness: 1/4”. 

MISCELLANEOUS MATERIALS 

C. Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 

minus 5. 

D. Edge Sealer: Coating compatible with glass coating and approved by mirror manufacturer for 

use in protecting against silver deterioration at mirrored glass edges. 

E. Mirror Mastic: An adhesive setting compound, asbestos-free, produced specifically for setting 

mirrors. 
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2.3 MIRROR HARDWARE 

A. Aluminum J-Channels: Aluminum extrusions with a return deep enough to produce a glazing 

channel to accommodate mirrors of thickness indicated and in lengths required to cover edges 

of mirrors in a single piece. 

1. Aluminum J-Channel Bottom and Side Trim: J-channels formed with front leg and back 

leg not less than 3/8 and 7/8 inch in height, respectively, and a thickness of not less than 

0.04 inch. 

2. Aluminum J-Channel Top Trim: J-channels formed with front leg and back leg not less 

than 5/8 and 1 inch in height, respectively, and a thickness of not less than 0.04 inch. 

3. Finish: Clear bright anodized. 

B. Fasteners: Fabricated of same basic metal and alloy as fastened metal and matching it in 

finished color and texture where fasteners are exposed. 

2.4 FABRICATION 

A. Fabricate cutouts for notches and holes in mirrors without marring visible surfaces. Locate and 

size cutouts, so they fit closely around penetrations in mirrors. 

B. Mirror Edge Treatment: Flat polished. 

1. Seal edges of mirrors with edge sealer after edge treatment to prevent chemical or 

atmospheric penetration of glass coating. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, over which mirrors are to be mounted, with Installer present, for 

compliance with installation tolerances, substrate preparation, and other conditions affecting 

performance of the Work. 

B. Verify compatibility with and suitability of substrates, including compatibility of existing 

finishes or primers with mirror mastic. 

C. Proceed with installation only after unsatisfactory conditions have been corrected and surfaces 

are dry. 
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3.2 PREPARATION 

A. Comply with mastic manufacturer's written installation instructions for preparation of 

substrates, including coating substrates with mastic manufacturer's special bond coating where 

applicable. 

3.3 INSTALLATION 

A. General: Install mirrors to comply with mirror manufacturer's written instructions and with 

referenced National Glass Association (NGA) publications. Mount mirrors accurately in place 

in a manner that avoids distorting reflected images. 

B. Install mirrors with mastic and mirror hardware. Attach mirror hardware securely to mounting 

surfaces with mechanical fasteners installed with anchors or inserts as applicable. Install 

fasteners so heads do not impose point loads on backs of mirrors. 

1. Aluminum J-Channels: Provide setting blocks 1/8 inch thick by 4 inches long at quarter 

points. To prevent trapping water, provide, between setting blocks, two slotted weeps not 

less than 1/4 inch wide by 3/8 inch long at bottom channel. 

2. Install mastic as follows: 

a. Apply barrier coat to mirror backing where approved in writing by manufacturers 

of mirrors and backing material. 

b. Apply mastic to comply with mastic manufacturer's written instructions for 

coverage and to allow air circulation between back of mirrors and face of 

mounting surface. 

c. After mastic is applied, align mirrors and press into place while maintaining a 

minimum airspace of 1/8 inch between back of mirrors and mounting surface. 

C. Clean exposed surface of mirrors not more than four days before date scheduled for inspections 

that establish date of Substantial Completion. Clean mirrors as recommended in writing by 

mirror manufacturer and NGA's publication "Proper Procedures for Cleaning Flat Glass 

Mirrors." 

END OF SECTION 08 83 00 
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SECTION 09 29 00 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 

2. Tile backing panels. 

3. Texture finishes. 

1.2 ACTION SUBMITTALS 

A. Product data. 

B. Shop Drawings: Show locations and installation of control and expansion joints, including 

plans, elevations, sections, details of components, and attachments to other work. 

C. Samples: For each texture finish indicated on same backing indicated for Work. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and 

construction identical to those tested in assembly indicated in accordance with ASTM E119 by 

an independent testing agency. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 

to those tested in assembly indicated in accordance with ASTM E90 and classified in 

accordance with ASTM E413 by an independent testing agency. 

2.2 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. 

2.3 INTERIOR GYPSUM BOARD 

A. Gypsum Wallboard: ASTM C1396/C1396M. 

 

1. Thickness: 1/2 inch. 
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2. Long Edges: Tapered. 

B. Gypsum Board, Type X: ASTM C1396/C1396M. 

 

1. Thickness: 5/8 inch. 

2. Long Edges: Tapered. 

C. Gypsum Ceiling Board: ASTM C1396/C1396M. 

 

1. Thickness: 1/2 inch. 

2. Long Edges: Tapered. 

D. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant 

core and paper surfaces. 

 

1. Core: 1/2 inch, regular type. 

2. Long Edges: Tapered. 

3. Mold Resistance: ASTM D3273, score of 10 as rated in accordance with ASTM D3274. 

2.4 TILE BACKING PANELS 

A. Glass-Mat, Water-Resistant Backing Board: ASTM C1178/C1178M, with manufacturer's 

standard edges. 

1.   

2. Core: 1/2 inch, regular type. 

3. Mold Resistance: ASTM D3273, score of 10 as rated in accordance with ASTM D3274. 

B. Cementitious Backer Units: ANSI A118.9 and ASTM C1288 or ASTM C1325, with 

manufacturer's standard edges. 

1.   

2. Thickness: 1/2 inch. 

3. Mold Resistance: ASTM D3273, score of 10 as rated in accordance with ASTM D3274. 

2.5 TRIM ACCESSORIES 

A. Interior Trim: ASTM C1047. 

1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced 

galvanized-steel sheet. 

2. Shapes: 

a. Cornerbead. 
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2.6 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C475/C475M. 

B. Joint Tape: 

1. Interior Gypsum Board: Paper. 

2. Exterior Gypsum Soffit Board: Paper. 

3. Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh. 

4. Tile Backing Panels: As recommended by panel manufacturer. 

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. 

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. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat: For second coat, use drying-type, all-purpose compound. 

4. Finish Coat: For third coat, use drying-type, all-purpose compound. 

D. Joint Compound for Tile Backing Panels: 

1. Glass-Mat, Water-Resistant Backing Panel: As recommended by backing panel 

manufacturer. 

2. Cementitious Backer Units: As recommended by backer unit manufacturer. 

2.7 AUXILIARY MATERIALS 

A. Provide auxiliary materials that comply with referenced installation standards and 

manufacturer's written instructions. 

B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum 

panels to continuous substrate. 

C. Acoustical Sealant: As specified in Section 07 92 00 "Acoustical Joint Sealants." 

2.8 TEXTURE FINISHES 

A. Primer: As recommended by textured finish manufacturer. 

B. Polystyrene Aggregate Ceiling Finish: Water-based, job-mixed, polystyrene aggregate finish 

with flame-spread and smoke-developed indexes of not more than 25 when tested in accordance 

with ASTM E84. 
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1. Texture: Medium. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF PANELS 

A. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 

damaged. 

B. Comply with ASTM C840. 

C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 

abutments. Provide 1/4- to 1/2-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. 

D. 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. 

3.2 FINISHING OF GYPSUM BOARD 

A. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

B. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 

intended to receive tape. 

C. Gypsum Board Finish Levels: Finish panels to levels indicated below and in accordance with 

ASTM C840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 

2. Level 2: Panels that are substrate for tile. 

3. Level 3: Where indicated on Drawings. 

4. 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 09 91 23 "Interior 

Painting." 

D. Glass-Mat Gypsum Sheathing Board: Finish according to manufacturer's written instructions for 

use as exposed soffit board. 

E. Glass-Mat Faced Panels: Finish according to manufacturer's written instructions. 

F. Cementitious Backer Units: Finish according to manufacturer's written instructions. 
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3.3 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 

construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

END OF SECTION 09 29 00 
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SECTION 09 30 13 - CERAMIC TILING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

 

1. Porcelain tile. 

2. Tile backing panels. 

3. Waterproof membranes. 

4. Crack isolation membranes. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: 

1. Each type and composition of tile and for each color and finish required. For ceramic 

mosaic tile in color blend patterns, provide samples of each color blend. 

2. Assembled samples mounted on a rigid panel, with grouted joints, for each type and 

composition of tile and for each color and finish required. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match and are from same production runs as products installed and 

that are packaged with protective covering for storage and identified with labels describing 

contents. 

1. Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount 

installed for each type, composition, color, pattern, and size indicated. . 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installer is a Five-Star member of the National Tile Contractors Association. 

2. Installer's supervisor for Project holds the International Masonry Institute's Foreman 

Certification. 
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3. Installer employs only Ceramic Tile Education Foundation Certified Installers or 

installers recognized by the U.S. Department of Labor as Journeyman Tile Layers for 

Project. 

4. Installer employs at least one installer for Project that has completed the Advanced 

Certification for Tile Installers (ACT) certification for installation of mud floors, mud 

walls, membranes, shower receptors, gauged porcelain tile/gauged porcelain tile panels 

and slabs and large format tile. 

B. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 

aesthetic effects and set quality standards for materials and execution. 

1. Build mockup of each type of floor tile installation. 

2. Build mockup of each type of wall tile installation. 

3. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard: Provide Standard-grade tile that complies with ANSI A137.1 for 

types, compositions, and other characteristics indicated. 

B. ANSI Standards for Tile Installation Materials: Provide materials complying with 

ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced 

by TCNA installation methods specified in tile installation schedules, and other requirements 

specified. 

2.2 TILE PRODUCTS 

A. Porcelain Tile Type  : Glazed. 

 

1. Certification: Tile certified by the Porcelain Tile Certification Agency. 

2. Face Size: size to be selected by owner. 

3. Face Size Variation: Rectified. 

4. Thickness: to be determined. 

5. Face: As selected from manufacturers available products. 

6. Dynamic Coefficient of Friction: Not less than 0.42. 

7. Tile Color, Glaze, and Pattern: As indicated by manufacturer's designations. 

8. Grout Color: As indicated by manufacturer's designations. 

9. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where 

applicable and matching characteristics of adjoining flat tile. Provide shapes as follows, 

selected from manufacturer's standard shapes: 

a. Base Cap: Surface bullnose, module size same as adjoining flat tile. 

b. Wainscot Cap: Surface bullnose, module size same as adjoining flat tile. 

c. External Corners: Surface bullnose, module size same as adjoining flat tile. 
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d. Tapered Transition Tile: Shape designed to effect transition between thickness of 

tile floor and adjoining floor finishes of different thickness, tapered to provide 

reduction in thickness from 1/2 to 1/4 inch across nominal 4-inch dimension. 

B. Accessories: Provide vitreous china accessories of type and size indicated, suitable for installing 

by same method as used for adjoining wall tile. 

1. One soap holder for each shower and tub indicated. 

2. Color and Finish: Match adjoining glazed wall tile. 

2.3 THRESHOLDS 

A. General: Fabricate to sizes and profiles indicated or required to provide transition between 

adjacent floor finishes. 

1. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch above 

adjacent floor surface. Finish bevel to match top surface of threshold. Limit height of 

threshold to 1/2 inch or less above adjacent floor surface. 

2.4 TILE BACKING PANELS 

A. Cementitious Backer Units: ANSI A118.9 or ASTM C1325, Type A. 

 

1. Thickness: 1/2 inch. 

B. Fiber-Cement Backer Board: ASTM C1288. 

 

1. Thickness: 1/2 inch. 

2.5 WATERPROOF MEMBRANES 

A. General: Manufacturer's standard product, selected from the following, that complies with 

ANSI A118.10 and is recommended by the manufacturer for the application indicated. Include 

reinforcement and accessories recommended by manufacturer. 

B. Waterproof Membrane, Chlorinated Polyethylene Sheet: Nonplasticized, chlorinated 

polyethylene faced on both sides with nonwoven polyester fabric. 

 

1. Nominal Thickness: 0.030 inch. 

C. Waterproof Membrane, Polyethylene Sheet: Polyethylene faced on both sides with fleece 

webbing; 0.008-inch nominal thickness. 

D. Waterproof Membrane, Fabric-Reinforced, Fluid-Applied: System consisting of liquid-latex 

rubber or elastomeric polymer and continuous fabric reinforcement.  
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E. Waterproof Membrane, Fluid-Applied: Liquid-latex rubber or elastomeric polymer. 

F. Latex-Portland Cement Waterproof Mortar: Flexible, waterproof mortar consisting of cement-

based mix and latex additive.  

2.6 CRACK ISOLATION MEMBRANES 

A. General: Manufacturer's standard product, selected from the following, that complies with 

ANSI A118.12 for high performance and is recommended by the manufacturer for the 

application indicated. Include reinforcement and accessories recommended by manufacturer. 

B. Crack Isolation Membrane, Polyethylene Sheet: Polyethylene faced on both sides with fleece 

webbing; 0.008-inch nominal thickness. 

C. Crack Isolation Membrane, Fabric-Reinforced, Fluid-Applied: System consisting of liquid-latex 

rubber or elastomeric polymer and fabric reinforcement. 

D. Latex-Portland Cement Crack-Resistant Mortar: Flexible mortar consisting of cement-based 

mix and latex additive.  

2.7 SETTING MATERIALS 

A. Standard Dry-Set Mortar (Thinset): ANSI A118.1. 

 

1. For wall applications, provide nonsagging mortar. 

2.8 GROUT MATERIALS 

A. Sand-Portland Cement Grout: ANSI A108.10, consisting of white or gray cement and white or 

colored aggregate as required to produce color indicated. 

B. Standard Cement Grout: ANSI A118.6. 

2.9 MISCELLANEOUS MATERIALS 

A. Trowelable Underlayments and Patching Compounds: Latex-modified, portland cement-based 

formulation provided or approved by manufacturer of tile-setting materials for installations 

indicated. 

B. Metal Edge Strips: Angle or L-shape, height to match tile and setting-bed thickness, metallic or 

combination of metal and PVC or neoprene base, designed specifically for flooring 

applications; stainless steel, ASTM A276/A276M or ASTM A666, 300 Series exposed-edge 

material. 

C. Floor Sealer: Manufacturer's standard product for sealing grout joints and that does not change 

color or appearance of grout. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for 

compliance with requirements for installation tolerances and other conditions affecting 

performance of the Work. 

1. Verify that substrates for setting tile are firm; dry; clean; free of coatings that are 

incompatible with tile-setting materials, including curing compounds and other 

substances that contain soap, wax, oil, or silicone; and comply with flatness tolerances 

required by ANSI A108.01 for installations indicated. 

2. Verify that concrete substrates for tile floors installed with thinset mortar comply with 

surface finish requirements in ANSI A108.01 for installations indicated. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with thinset 

mortar with trowelable leveling and patching compound specifically recommended by tile-

setting material manufacturer. 

B. Where indicated, prepare substrates to receive waterproof membrane by applying a reinforced 

mortar bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot toward drains. 

C. Blending: For tile exhibiting color variations, verify that tile has been factory blended and 

packaged so tile units taken from one package show same range of colors as those taken from 

other packages and match approved Samples. If not factory blended, either return to 

manufacturer or blend tiles at Project site before installing. 

3.3 INSTALLATION 

A. Comply with TCNA's "Handbook for Ceramic, Glass, and Stone Tile Installation" for TCNA 

installation methods specified in tile installation schedules. Comply with parts of the 

ANSI A108 series "Specifications for Installation of Ceramic Tile" that are referenced in TCNA 

installation methods, specified in tile installation schedules, and apply to types of setting and 

grouting materials used. 

1. For the following installations, follow procedures in the ANSI A108 series of tile 

installation standards for providing 95 percent mortar coverage: 

a. Tile floors in wet areas. 

b. Tile floors consisting of tiles 8 by 8 inches or larger. 

c. Tile floors consisting of rib-backed tiles. 
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B. Extend tile work into recesses and under or behind equipment and fixtures to form complete 

covering without interruptions unless otherwise indicated. Terminate work neatly at 

obstructions, edges, and corners without disrupting pattern or joint alignments. 

C. Accurately form intersections and returns. Perform cutting and drilling of tile without marring 

visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in items for 

straight aligned joints. Fit tile closely to electrical outlets, piping, fixtures, and other 

penetrations so plates, collars, or covers overlap tile. 

D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges. 

E. Where accent tile differs in thickness from field tile, vary setting bed thickness so that tiles are 

flush. 

F. Jointing Pattern: Lay tile in grid pattern unless otherwise indicated. Lay out tile work and center 

tile fields in both directions in each space or on each wall area. Lay out tile work to minimize 

the use of pieces that are less than half of a tile. Provide uniform joint widths unless otherwise 

indicated. 

G. Joint Widths: Unless otherwise indicated, install tile with the following joint widths: 

1. Ceramic Mosaic Tile: 1/8 inch. 

2. Glazed Wall Tile: 1/8 inch. 

3. Porcelain Tile: 1/4 inch. 

H. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated. 

I. Expansion Joints: Provide expansion joints and other sealant-filled joints, including control, 

contraction, and isolation joints, where indicated. Form joints during installation of setting 

materials, mortar beds, and tile. Do not saw-cut joints after installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above 

them. 

J. Metal Edge Strips: Install where exposed edge of tile flooring meets carpet, wood, or other 

flooring that finishes flush with top of tile. 

K. Floor Sealer: Apply floor sealer to cementitious grout joints in tile floors according to floor-

sealer manufacturer's written instructions. As soon as floor sealer has penetrated grout joints, 

remove excess sealer and sealer from tile faces by wiping with soft cloth. 

L. Install tile backing panels and treat joints according to ANSI A108.11 and manufacturer's 

written instructions for type of application indicated. Use modified dry-set mortar for bonding 

material unless otherwise directed in manufacturer's written instructions. 

M. Install waterproof membrane to comply with ANSI A108.13 and manufacturer's written 

instructions to produce waterproof membrane of uniform thickness that is bonded securely to 

substrate. 
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N. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written 

instructions to produce membrane of uniform thickness that is bonded securely to substrate. 

3.4 INTERIOR CERAMIC TILE INSTALLATION SCHEDULE 

A. Interior Wall Installations, Wood or Metal Studs or Furring: 

1. TCNA W244C or TCNA W244F  : Thinset mortar on cementitious backer units or fiber-

cement backer board over vapor-retarder membrane. 

a. Ceramic Tile Type: To be determined, selected by owner. 

b. Thinset Mortar: Modified dry-set mortar. 

c. Grout: High-performance sanded grout. 

B. Shower Wall Installations, Wood or Metal Studs or Furring: 

1. TCNA B412  : Thinset mortar on cementitious backer units or fiber-cement backer board. 

a. Ceramic Tile Type: To be determined, selected by owner. 

b. Thinset Mortar: Modified dry-set mortar. 

c. Grout: High-performance sanded grout. 
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SECTION 09 65 13 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Vinyl base.. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

2.2 VINYL BASE   

A. VPI, Roppe or equal 

B. Product Standard: ASTM F1861, Type TV (vinyl, thermoplastic). 

1. Group:I (solid, homogeneous). 

2. Style and Location: 

a. Style A, Straight: Provide in areas with carpet. 

b. Style B, Cove: Provide in areas with resilient floor coverings. 

C. Minimum Thickness: 0.125 inch. 

D. Height: 4 inches. 

E. Lengths: Coils in manufacturer's standard length. 

F. Outside Corners: Job formed or preformed. 

G. Inside Corners: Job formed or preformed. 

H. Colors and Patterns: As indicated by manufacturer's designations. 



 

 

09 65 13  RESILIENT BASE AND 

ACCESSORIES 

   
 

 

 09 65 13 - 2 ] 

   

2.3 INSTALLATION MATERIALS 

A. Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient 

products and substrate conditions indicated. 

PART 3 - EXECUTION 

3.1 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 materials are the same temperature as space where they are 

to be installed. 

D. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 

products. 

3.2 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. Outside Corners: Use straight pieces of maximum lengths possible and form with returns 

not less than 3 inches in length. 



 

 

09 65 13  RESILIENT BASE AND 

ACCESSORIES 

   
 

 

 09 65 13 - 3 ] 

   

a. Form without producing discoloration (whitening) at bends. 

2. Inside Corners: Use straight pieces of maximum lengths possible and form with returns 

not less than 3 inches in length. 

a. Cope corners to minimize open joints. 

3.3 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products. 

END OF SECTION 09 65 13 
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SECTION 09 65 19 - RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Solid vinyl floor tile. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and pattern specified. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are competent in 

techniques required by manufacturer for floor tile installation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For resilient floor tile, as determined by testing identical 

products according to ASTM E648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm. 

2.2 SOLID VINYL FLOOR TILE   

A. Tile Standard: ASTM F1700. 

1. Class: As indicated by product designations. 

 

B. Thickness: As indicated by manufacturer's designations. 
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C. Size: As indicated by manufacturer's designations. 

D. Colors and Patterns: As indicated by manufacturer's designations. 

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 floor tile manufacturer 

for applications indicated. 

B. Adhesives: Water-resistant type recommended by floor tile and adhesive manufacturers to suit 

floor tile and substrate conditions indicated. 

C. Floor Polish: Provide protective, liquid floor-polish products recommended by floor tile 

manufacturer. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to floor tile manufacturer's written instructions to ensure adhesion 

of resilient products. 

B. Concrete Substrates: Prepare according to ASTM F710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by floor 

tile manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by floor tile manufacturer. 

Proceed with installation only after substrate alkalinity falls within range on pH scale 

recommended by manufacturer in writing, but not less than 5 or more than 9 pH. 

4. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft. and 

perform no fewer than three tests in each installation area and with test areas evenly 

spaced in installation areas. 

a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation only 

after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 

sq. ft.  in 24 hours. 

b. Relative Humidity Test: Using in-situ probes, ASTM F2170. Proceed with 

installation only after substrates have a maximum 75 percent relative humidity 

level measurement. 

C. Access Flooring Panels: Remove protective film of oil or other coating using method 

recommended by access flooring manufacturer. 
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D. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound; remove bumps and ridges to produce a uniform and smooth substrate. 

E. Do not install floor tiles until materials are the same temperature as space where they are to be 

installed. 

1. At least 48 hours in advance of installation, move resilient floor tile and installation 

materials into spaces where they will be installed. 

F. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 

floor tile. 

3.2 FLOOR TILE INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor tile. 

B. Lay out floor tiles from center marks established with principal walls, discounting minor 

offsets, so tiles at opposite edges of room are of equal width. Adjust as necessary to avoid using 

cut widths that equal less than one-half tile at perimeter. 

1. Lay tiles square with room axis. 

C. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as 

manufactured and packaged, if so numbered. Discard broken, cracked, chipped, or deformed 

tiles. 

1. Lay tiles with grain running in one direction. 

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent 

fixtures including built-in furniture, cabinets, pipes, outlets, and door frames. 

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings. Extend floor tiles 

to center of door openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting 

by repeating on floor tiles as marked on substrates. Use chalk or other nonpermanent marking 

device. 

G. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers, 

and similar items in installation areas. Maintain overall continuity of color and pattern between 

pieces of tile installed on covers and adjoining tiles. Tightly adhere tile edges to substrates that 

abut covers and to cover perimeters. 

H. Adhere floor tiles to substrates using a full spread of adhesive applied to substrate to produce a 

completed installation without open cracks, voids, raising and puckering at joints, telegraphing 

of adhesive spreader marks, and other surface imperfections. 

I. Floor Polish: Remove soil, adhesive, and blemishes from floor tile surfaces before applying 

liquid floor polish. 
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1. Apply one coat. 

END OF SECTION 09 65 19 
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SECTION 09 68 13 - TILE CARPETING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Modular carpet tile. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For carpet tile installation, plans showing the following: 

1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations where 

cutouts are required in carpet tiles. 

2. Carpet tile type, color, and dye lot. 

3. Type of subfloor. 

4. Type of installation. 

5. Pattern of installation. 

6. Pattern type, location, and direction. 

7. Pile direction. 

8. Type, color, and location of edge, transition, and other accessory strips. 

9. Transition details to other flooring materials. 

C. Samples: For each exposed product and for each color and texture required. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Sample warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 



 

 

09 68 13  TILE CARPETING 

   
 

 

 09 68 13 - 2 ] 

   

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Certified by the International Certified Floorcovering Installers 

Association at the Commercial II certification level. 

1.7 WARRANTY 

A. Special Warranty for Carpet Tiles: Manufacturer agrees to repair or replace components of 

carpet tile installation that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: 10   years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CARPET TILE   

A.  Mannington, Shaw, Mohawk or equal. 

B. Color: As indicated by manufacturer's designations. 

C. Pile Characteristic: Level-loop pile. 

D. Primary Backing/Backcoating: Manufacturer's standard composite materials. 

E. Secondary Backing: Manufacturer's standard material. 

F. Size: To Be Determined. 

G. Applied Treatments: 

1. Soil-Resistance Treatment: Manufacturer's standard treatment. 

H. Performance Characteristics: 

1. Appearance Retention Rating:Heavy traffic, 3.0  minimum according to ASTM D7330. 

2. Critical Radiant Flux Classification: Not less than 0.45 W/sq. cm according to 

NFPA 253. 

3. Dry Breaking Strength: Not less than 100 lbf according to ASTM D2646. 

4. Tuft Bind: Not less than 5 lbf   according to ASTM D1335. 

5. Delamination: Not less than 3.5 lbf/in.  according to ASTM D3936. 

6. Dimensional Tolerance: Within 1/32 inch of specified size dimensions, as determined by 

physical measurement. 

7. Dimensional Stability: 0.2 percent or less according to ISO 2551 (Aachen Test). 

8. Noise Reduction Coefficient (NRC):   according to ASTM C423. 

9. Colorfastness to Crocking: Not less than 4, wet and dry, according to AATCC 165. 

10. Colorfastness to Light: Not less than 4 after 40 AFU (AATCC fading units) according to 

AATCC 16, Option E. 
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11. Electrostatic Propensity: Less than 3.5  kV according to AATCC 134. 

2.2 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-based 

formulation provided or recommended by carpet tile manufacturer. 

B. Adhesives: Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit 

products and subfloor conditions indicated, that comply with flammability requirements for 

installed carpet tile, and are recommended by carpet tile manufacturer for releasable installation. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Concrete Slabs: 

1. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft. , and 

perform no fewer than three tests in each installation area and with test areas evenly 

spaced in installation areas. 

a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation only 

after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 

sq. ft. in 24 hours. 

b. Relative Humidity Test: Using in situ probes, ASTM F2170. Proceed with 

installation only after substrates have a maximum 75 percent relative humidity 

level measurement. 

c. Perform additional moisture tests recommended in writing by adhesive and carpet 

tile manufacturers. Proceed with installation only after substrates pass testing. 

B. Wood Subfloors: Verify that underlayment surface is free of irregularities and substances that 

may interfere with adhesive bond or show through surface. 

3.2 PREPARATION 

A. General: Comply with the Carpet and Rug Institute's CRI 104 and with carpet tile 

manufacturer's written installation instructions for preparing substrates indicated to receive 

carpet tile. 

B. Use trowelable leveling and patching compounds, according to manufacturer's written 

instructions, to fill cracks, holes, depressions, and protrusions in substrates. Fill or level cracks, 

holes and depressions 1/8 inch wide or wider, and protrusions more than 1/32 inch unless more 

stringent requirements are required by manufacturer's written instructions. 

C. Concrete Substrates: Remove coatings, including curing compounds, and other substances that 

are incompatible with adhesives and that contain soap, wax, oil, or silicone, without using 
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solvents. Use mechanical methods recommended in writing by adhesive and carpet tile 

manufacturers. 

D. Broom and vacuum clean substrates to be covered immediately before installing carpet tile. 

3.3 INSTALLATION 

A. General: Comply with the Carpet and Rug Institute's CRI 104, Section 10, "Carpet Tile," and 

with carpet tile manufacturer's written installation instructions. 

B. Installation Method: As recommended in writing by carpet tile manufacturer. 

C. Maintain dye-lot integrity. Do not mix dye lots in same area. 

D. Maintain pile-direction patterns recommended in writing by carpet tile manufacturer. 

E. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 

furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or seal cut 

edges as recommended by carpet tile manufacturer. 

F. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable 

flanges, alcoves, and similar openings. 

G. Maintain reference markers, holes, and openings that are in place or marked for future cutting 

by repeating on carpet tile as marked on subfloor. Use nonpermanent, nonstaining marking 

device. 

H. Install pattern parallel to walls and borders. 

I. Access Flooring: Stagger joints of carpet tiles so carpet tile grid is offset from access flooring 

panel grid. Do not fill seams of access flooring panels with carpet adhesive; keep seams free of 

adhesive. 

J. Protect carpet tile against damage from construction operations and placement of equipment and 

fixtures during the remainder of construction period. Use protection methods indicated or 

recommended in writing by carpet tile manufacturer. 

END OF SECTION 09 68 13 
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SECTION 09 91 24 - INTERIOR PAINTING (MPI STANDARDS) 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of paint systems on the following 

interior substrates: 

1. Gypsum board. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 

instructions. 

1. Include printout of current "MPI Approved Products List" for each product category 

specified, with the proposed product highlighted. 

B. Samples: For each type of topcoat product. 

C. Product List: Use same designations indicated on Drawings and in the Interior Painting 

Schedule to cross-reference paint systems specified in this Section. Include color designations. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A.  Sherwin-Williams, Benjamin-Moore or equal. 

B. Products: Subject to compliance with requirements, provide product listed in the Interior 

Painting Schedule for the paint category indicated. 

2.2 PAINT, GENERAL 

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its 

"MPI Approved Products List." 

B. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 

substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 

manufacturers for use in paint system and on substrate indicated. 
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C. Colors: As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify suitability of substrates, including surface conditions and compatibility, with existing 

finishes and primers. 

B. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 

Painting Specification Manual" applicable to substrates and paint systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and 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. After completing painting operations, use workers skilled in the trades involved to reinstall 

items that were removed. Remove surface-applied protection if any. 

3.3 INSTALLATION 

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI 

Manual." 

B. 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. 

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. 
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D. At completion of construction activities of other trades, touch up and restore damaged or 

defaced painted surfaces. 

3.5 INTERIOR PAINTING SCHEDULE 

A. Gypsum Board Substrates: 

1. Institutional Low-Odor/VOC Latex System, MPI INT 9.2M: 

a. Prime Coat: Primer sealer, interior, institutional low odor/VOC, MPI #149. 

1)  Benjamin Moore or equal 

b. Topcoat: Latex, interior, institutional low odor/VOC, flat (MPI Gloss 

Level 1), MPI #143. 

1)  Benjamin Moore or equal 

2. Aluminum Paint System, MPI INT 10.1C: 

a. Prime Coat: Primer sealer, latex, interior, MPI #50. 

1) Benjamin Moore or equal. 

 

b. Topcoat: Aluminum paint, MPI #1. 

1) Benjamin Moore or equal. 

 

END OF SECTION 09 91 24 
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SECTION 10 21 13.13 - METAL TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal toilet compartments. 

B. Related Requirements: 

1. Section 10 28 00 "Toilet, Bath, and Laundry Accessories" for accessories mounted on 

toilet compartments. 

1.2 ACTION SUBMITTALS 

A. Product data. 

B. Shop Drawings: Plans, elevations, sections, and attachment details. 

C. Samples: Manufacturer's standard color sheets, showing full range of available colors for each 

type of toilet compartment. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Comply with ASTM E84; testing 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: 450 or less. 

B. Regulatory Requirements: Comply with applicable provisions in the USDOJ's "2010 ADA 

Standards for Accessible Design"   for toilet compartments designated as accessible. 

2.2 METAL TOILET COMPARTMENTS   

A.  ASI Global, Bradley or equal. 
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B. Toilet-Enclosure Style: Floor anchored. 

C. Urinal-Screen Style: Wall hung, flat panel. 

D. Door, Panel, and Pilaster Construction: Seamless, metal facing sheets pressure laminated to core 

material; with continuous, interlocking molding strip or lapped-and-formed edge closures; 

corners secured by welding or clips and exposed welds ground smooth. Provide with no-

sightline system consisting of a full-height continuous stop on latch side of door and full-height 

continuous filler strip on hinge side of door (unless continuous hinge is used). Exposed surfaces 

shall be free of pitting, seam marks, roller marks, stains, discolorations, telegraphing of core 

material, or other imperfections. 

1. Core Material: Manufacturer's standard sound-deadening honeycomb of resin-

impregnated kraft paper in thickness required to provide finished thickness of 1 inch for 

doors and panels and 1-1/4 inches for pilasters. 

2. Grab-Bar Reinforcement: Provide concealed internal reinforcement for grab bars 

mounted on units of size and material adequate for panel to withstand specified structural 

performance requirements. 

3. Tapping Reinforcement: Provide concealed reinforcement for tapping (threading) at 

locations where machine screws are used for attaching items to units. 

E. Urinal-Screen Construction: 

1. Flat-Panel Urinal Screen: Matching panel construction. 

2. Integral-Flange, Wall-Hung Urinal Screen: Similar to panel construction, with integral 

full-height flanges for wall attachment, and maximum 1-1/4 inches thick. 

3. Wedge-Shaped, Wall-Hung Urinal Screen: Similar to panels, V-shaped, fabricated for 

concealed wall attachment, and maximum 6 inches wide at wall and minimum 1 inch 

wide at protruding end. 

F. Facing Sheets and Closures: Electrolytically coated steel or hot-dip galvanized-steel sheet with 

nominal base-metal (uncoated) thicknesses as follows: 

1. Pilasters, Braced at Both Ends: Manufacturer's standard thickness, but not less than 0.036 

inch. 

2. Pilasters, Unbraced at One End: Manufacturer's standard thickness, but not less than 

0.048 inch. 

3. Panels: Manufacturer's standard thickness, but not less than 0.030 inch.. 

4. Doors: Manufacturer's standard thickness, but not less than 0.030 inch. 

5. Flat-Panel Urinal Screens: Thickness matching panels. 

6. Integral-Flange, Wall-Hung Urinal Screens: Manufacturer's standard thickness, but not 

less than 0.030 inch. 

7. Wedge-Shaped, Wall-Hung Urinal Screens: Manufacturer's standard thickness, but not 

less than 0.036 inch. 

G. Pilaster Shoes: Formed from stainless steel sheet, not less than 0.031-inch nominal thickness 

and 3 inches high, finished to match hardware. 
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H. Pilaster Sleeves (Caps): Formed from stainless steel sheet, not less than 0.031-inch nominal 

thickness and 3 inches high, finished to match hardware. 

I. Urinal-Screen Post: Manufacturer's standard post design of material matching the thickness and 

construction of pilasters ; with shoe and sleeve (cap) matching that on the pilaster. 

J. Brackets (Fittings): 

1. Stirrup Type: Ear or U-brackets; chrome-plated zamac. 

2. Full-Height (Continuous) Type: Manufacturer's standard design; aluminum. 

2.3 HARDWARE AND ACCESSORIES 

A. Door Hardware and Accessories: Manufacturer's operating hardware and accessories. 

1. Hinges: 

a. Manufacturer's standard hinge. 

2. Latch and Keeper: Manufacturer's recessed latch unit designed for emergency access and 

with combination rubber-faced door strike and keeper. Provide units that comply with 

regulatory requirements for accessibility at toilet enclosures designated as accessible. 

a. Material: Manufacturer's standard. 

3. Coat Hook: Manufacturer's combination hook and rubber-tipped bumper, sized to prevent 

inswinging door from hitting compartment-mounted accessories. 

a. Material: Manufacturer's standard. 

4. Door Bumper: Manufacturer's rubber-tipped bumper at outswinging doors. 

a. Material: Manufacturer's standard. 

5. Door Pull: Manufacturer's unit at outswinging doors that complies with regulatory 

requirements for accessibility. Provide units on both sides of doors at toilet enclosures 

designated as accessible. 

a. Material: Manufacturer's standard. 

B. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with 

antigrip profile and in manufacturer's standard finish. 

C. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel, finished 

to match items they are securing, with theft-resistant-type heads. Provide sex-type bolts for 

through-bolt applications. For concealed anchors, use stainless steel, hot-dip galvanized steel, or 

other rust-resistant, protective-coated steel compatible with related materials. 
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2.4 MATERIALS 

A. Aluminum Castings: ASTM B26/B26M. 

B. Aluminum Extrusions: ASTM B221. 

C. Steel Sheet: Commercial steel sheet for exposed applications; mill phosphatized and selected for 

smoothness. 

1. Electrolytically Zinc Coated: ASTM A879/A879M, 01Z. 

2. Hot-Dip Galvanized: ASTM A653/A653M, either hot-dip galvanized or galvannealed. 

D. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304, stretcher-leveled 

standard of flatness. 

E. Stainless Steel Castings: ASTM A743/A743M. 

F. Zamac: ASTM B86, commercial zinc-alloy die castings, chrome plated. 

2.5 FABRICATION 

A. Fabricate toilet compartment components to sizes indicated. Coordinate requirements and 

provide cutouts for through-partition toilet accessories, and solid blocking within panel where 

required for attachment of toilet accessories. 

B. Overhead-Braced Units: Manufacturer's standard corrosion-resistant supports, leveling 

mechanism, and anchors at pilasters and walls to suit floor and wall conditions. Provide shoes at 

pilasters to conceal supports and leveling mechanism. 

C. Floor-Anchored Units: Manufacturer's standard corrosion-resistant anchoring assemblies at 

pilasters and walls, with leveling adjustment nuts at pilasters for structural connection to floor. 

Provide shoes at pilasters to conceal anchorage. 

D. Floor-and-Ceiling-Anchored Units: Manufacturer's standard corrosion-resistant anchoring 

assemblies at pilasters and walls, with leveling adjustment at tops and bottoms of pilasters. 

Provide shoes and sleeves (caps) at pilasters to conceal anchorage. 

E. Door Size and Swings: Unless otherwise indicated, provide 24-inch-wide, inswinging doors for 

standard toilet enclosures and 36-inch-wide, outswinging doors with a minimum 32-inch-wide, 

clear opening for toilet enclosures designated as accessible. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions. Install units rigid, 

straight, level, and plumb. Secure units in position indicated with manufacturer's recommended 

anchoring devices. 

1. Maximum Clearances: 

a. Pilasters and Panels or Screens: 1/2 inch. 

b. Panels or Screens and Walls: 1 inch. 

2. Stirrup Brackets: Secure panels or screens to walls and to pilasters with no fewer than 

two brackets attached near top and bottom of panel. 

a. Locate wall brackets so holes for wall anchors occur in masonry or tile joints. 

b. Align brackets at pilasters with brackets at walls. 

3. Full-Height (Continuous) Brackets: Secure panels or screens to walls and to pilasters with 

full-height brackets. 

a. Locate bracket fasteners so holes for wall anchors occur in masonry or tile joints. 

b. Align brackets at pilasters with brackets at walls. 

B. Floor-Anchored Units: Set pilasters with anchors penetrating not less than 2 inches into 

structural floor unless otherwise indicated in manufacturer's written instructions. Level, plumb, 

and tighten pilasters. Hang doors and adjust so tops of doors are level with tops of pilasters 

when doors are in closed position. 

C. Urinal Screens: Attach with anchoring devices to suit supporting structure. Set units level and 

plumb, rigid, and secured to resist lateral impact. 

3.2 ADJUSTING 

A. Hardware Adjustment: Adjust and lubricate hardware in accordance with hardware 

manufacturer's written instructions for proper operation. Set hinges on inswinging doors to hold 

doors open approximately 30 degrees from closed position when unlatched. Set hinges on 

outswinging doors to return doors to fully closed position. 

END OF SECTION 10 21 13.13 



 

 

10 28 00  TOILET, BATH, AND 

LAUNDRY ACCESSORIES 

   
 

 

 10 28 00 - 1  

   

SECTION 10 28 00 - TOILET, BATH, AND LAUNDRY ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Public-use washroom accessories. 

2. Public-use shower room accessories. 

1.2 ACTION SUBMITTALS 

A. Product data. 

B. Samples: For each exposed product and for each finish specified, full size. 

1. Approved full-size Samples will be returned and may be used in the Work. 

C. Delegated Design Submittals: For grab bars. 

1. Include structural design calculations indicating compliance with specified structural-

performance requirements. 

1.3 INFORMATIONAL SUBMITTALS 

A. Sample warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 WARRANTY 

A. Manufacturer's Special Warranty for Mirrors: Manufacturer agrees to repair or replace mirrors 

that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: 10 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Design accessories and fasteners to comply with the following 

requirements: 

1. Grab Bars: Installed units are able to resist 250 lbf concentrated load applied in any 

direction and at any point. 

2.2 PUBLIC-USE WASHROOM ACCESSORIES 

A. Toilet Tissue (Roll) Dispenser  : 

1. ASI, #0030 (1) & #0032 (1) or approved equal  

2. Description: Single-roll dispenser. 

3. Mounting: Partition mounted, serving two adjacent toilet compartments & Surface 

mounted. 

4. Operation: Noncontrol delivery with standard spindle. 

5. Capacity: Designed for 4-1/2- or 5-inch- diameter tissue rolls. 

6. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

B. Paper Towel (Folded) Dispenser : 

1. ASI, #0210 or approved equal 

2. Mounting: Surface mounted. 

3. Minimum Capacity: 400 C-fold or 525 multifold towels. 

4. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

5. Lockset: Tumbler type. 

6. Refill Indicator: Pierced slots at sides or front. 

C. Paper Towel (Roll) Dispenser  : 

1. ASI, #8522 or approved equal  

2. Description: Lever-actuated & Pull-towel-actuated mechanism that permits controlled 

delivery of paper rolls in preset lengths. 

3. Mounting: Surface mounted. 

4. Minimum Capacity: 8-inch-wide, 800-foot-long roll. 

5. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

6. Lockset: Tumbler type. 

D. Waste Receptacle  : 

 

1. Mounting: Freestanding. 

2. Minimum Capacity: 15 gallon. 
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3. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

4. Liner: Reusable vinyl liner. 

E. Soap Dispenser  : 

1. ASI, #0332 (1) & #0347 (1) or approved equal  

2. Description: Designed for manual operation and dispensing soap in liquid form. 

3. Mounting: Deck mounted on vanity & vertically oriented, surface mounted. 

4. Lockset: Tumbler type. 

5. Refill Indicator: Window type. 

F. Grab Bar  : 

1. ASI, 3801-18 (1), 3801-36 (1), 3801-42 (1), or approved equal 

2. Mounting: Flanges with concealed fasteners. 

3. Material: Stainless steel, 0.05 inch thick. 

a. Finish: Smooth, ASTM A480/A480M No. 4 finish (satin). 

4. OD: 1-1/2 inches. 

5. Configuration and Length: As indicated on Drawings. 

G. Sanitary-Napkin Disposal Unit  : 

1. ASI, #0473-A or approved equal. 

2. Mounting: Surface mounted. 

3. Door or Cover: Self-closing, disposal-opening cover and hinged face panel with tumbler 

lockset. 

4. Receptacle: Removable. 

5. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

H. Mirror Unit  : 

 

1. Frame: Stainless steel angle, 0.05 inch thick. 

a. Corners: Manufacturer's standard. 

2. Size: As indicated on Drawings. 

3. Hangers: Manufacturer's standard rigid, tamper and theft resistant. 

2.3 PUBLIC-USE SHOWER ROOM ACCESSORIES 

A. Shower Curtain Rod  : 

 

1. Description: 1-1/4-inch- OD, straight rod. 

2. Configuration: As indicated on Drawings. 
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3. Mounting Flanges: Exposed fasteners; in material and finish matching rod. 

4. Rod Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

B. Shower Curtain  : 

1. Size: Minimum 12 inches wider than opening by 72 inches high. 

2. Material: Vinyl, minimum 0.006 inch thick, opaque, matte. 

3. Color: White. 

4. Grommets: Corrosion resistant at minimum 6 inches o.c. through top hem. 

5. Shower Curtain Hooks: Chrome-plated or stainless steel, spring wire curtain hooks with 

snap fasteners, sized to accommodate specified curtain rod. Provide one hook per curtain 

grommet. 

C. Soap Dish  : 

1. Description: Surface mounted, with the following features: 

a. Washcloth bar. 

b.  Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

D. Robe Hook  : 

1. Description: Double prong unit. 

2. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

2.4 FABRICATION 

A. 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 in accordance with 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. 

1. Remove temporary labels and protective coatings. 

B. Grab Bars: Install to comply with specified structural-performance requirements. 
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SECTION 12 36 61.16 - SOLID SURFACING COUNTERTOPS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Solid surface material countertops. 

2. Solid surface material backsplashes. 

3. Solid surface material end splashes. 

4. Solid surface material apron fronts. 

1.2 ACTION SUBMITTALS 

A. Product Data: For countertop materials. 

B. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash profiles, 

methods of joining, and cutouts for plumbing fixtures. 

C. Samples: For each type of material exposed to view. 

PART 2 - PRODUCTS 

2.1 SOLID SURFACE COUNTERTOP MATERIALS 

A. Solid Surface Material: Homogeneous-filled plastic resin complying with ISFA 2-01. 

1. Type: Provide Standard type or Veneer type made from material complying with 

requirements for Standard type, as indicated unless Special Purpose type is indicated. 

2. Colors and Patterns: As indicated by manufacturer's designations. 

B. Particleboard: ANSI A208.1, Grade M-2. 

C. Plywood: Exterior softwood plywood complying with DOC PS 1, Grade C-C Plugged, touch 

sanded. 

2.2 FABRICATION 

A. Fabricate countertops according to solid surface material manufacturer's written instructions and 

to the AWI/AWMAC/WI's "Architectural Woodwork Standards." 

1. Grade: Premium. 

B. Configuration: 
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1. Front: Straight, slightly eased at top. 

2. Backsplash: Straight, slightly eased at corner. 

3. End Splash: Matching backsplash. 

C. Countertops: 

1. 3/4-inch thick, solid surface material with front edge built up with same material. 

D. Backsplashes: 3/4-inch thick, solid surface material[ with wood-trimmed edges]. 

E. Joints: 

1. Fabricate countertops without joints. 

F. Cutouts and Holes: 

1. Undercounter Plumbing Fixtures: Make cutouts for fixtures in shop using template or 

pattern furnished by fixture manufacturer. Form cutouts to smooth, even curves. 

2.3 INSTALLATION MATERIALS 

A. Adhesive: Product recommended by solid surface material manufacturer. 

B. Sealant for Countertops: Comply with applicable requirements in Section 07 92 00 "Joint 

Sealants." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Fasten countertops by screwing through corner blocks of base units into underside of 

countertop. Predrill holes for screws as recommended by manufacturer. 

B. Fasten subtops to cabinets by screwing through subtops into cornerblocks of base cabinets. 

Shim as needed to align subtops in a level plane. 

C. Secure countertops to subtops with adhesive according to solid surface material manufacturer's 

written instructions. 

D. Bond joints with adhesive and draw tight as countertops are set. Mask areas of countertops 

adjacent to joints to prevent adhesive smears. 

E. Install backsplashes and end splashes by adhering to wall and countertops with adhesive. 

F. Install aprons to backing and countertops with adhesive. 
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G. Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts to prevent 

damage while cutting. Make cutouts to accurately fit items to be installed, and at right angles to 

finished surfaces unless beveling is required for clearance. Ease edges slightly to prevent 

snipping. 

H. Apply sealant to gaps at walls; comply with Section 07 92 00 "Joint Sealants." 

END OF SECTION 12 36 61.16 
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SECTION 22 0518 

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 indicated. 

PART 2 - PRODUCTS 

2.1 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener. 

B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and 

spring-clip fasteners. 

C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners. 

D. Split-Casting Brass Type: With polished, chrome-plated finish and with concealed hinge and 

setscrew. 

E. Split-Plate, Stamped-Steel Type: With chrome-plated finish, concealed hinge, and spring-clip 

fasteners. 

2.2 FLOOR PLATES 

A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners. 

B. Split-Casting Floor Plates: Cast brass with concealed hinge. 
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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 type. 

b. Chrome-Plated Piping: One-piece, cast-brass type with polished, chrome-plated 

finish. 

c. Insulated Piping: One-piece, stamped-steel type or stamped-steel type with 

exposed-rivet hinge. 

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-

brass or split-casting brass type with polished, chrome-plated finish. 

e. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, 

stamped-steel type or stamped-steel type with concealed hinge. 

f. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass or 

split-casting brass type with polished, chrome-plated finish. 

g. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, stamped-steel 

type or stamped-steel type with concealed hinge. 

h. Bare Piping in Unfinished Service Spaces: One-piece, cast-brass or split-casting 

brass type with polished, chrome-plated finish. 

i. Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type stamped-

steel type with concealed hinge. 

j. Bare Piping in Equipment Rooms: One-piece, cast-brass or split-casting brass type 

with polished, chrome-plated finish. 

k. Bare Piping in Equipment Rooms: One-piece, stamped-steel type or stamped-steel 

type with concealed hinge. 

2. Escutcheons for Existing Piping: 

a. Chrome-Plated Piping: Split-casting brass type with polished, chrome-plated 

finish. 

b. Insulated Piping: Split-plate, stamped-steel type with concealed hinge. 

c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-casting brass 

type with polished, chrome-plated finish. 

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-plate, 

stamped-steel type with concealed hinge. 

e. Bare Piping at Ceiling Penetrations in Finished Spaces: Split-casting brass type 

with polished, chrome-plated finish. 

f. Bare Piping at Ceiling Penetrations in Finished Spaces: Split-plate, stamped-steel 

type with concealed hinge. 

g. Bare Piping in Unfinished Service Spaces: Split-casting brass type with polished, 

chrome-plated finish. 

h. Bare Piping in Unfinished Service Spaces: Split-plate, stamped-steel type with 

concealed hinge. 
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i. Bare Piping in Equipment Rooms: Split-casting brass type with polished, chrome-

plated finish. 

j. Bare Piping in Equipment Rooms: Split-plate, stamped-steel type with concealed 

hinge. 

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 type. 

2. Existing Piping: Split-casting, floor-plate type. 

3.2 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION  
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SECTION 22 0523.12 

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. 

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 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, 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. 

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. 
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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 and larger. 

2. Handlever: For quarter-turn valves smaller than NPS 4. 

H. Valves in Insulated Piping: 

1. Include 2-inch 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. 

3. Memory stops that are fully adjustable after insulation is applied. 

2.2 BRASS BALL VALVES 

A. One-Piece, Brass Ball Valves: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Kitz Corporation. 

b. Nibco. 
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3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 400 psig. 

c. Body Design: One piece. 

d. Body Material: Forged brass or bronze. 

e. Ends: Threaded and soldered. 

f. Seats: PTFE. 

g. Stem: Brass or stainless steel. 

h. Ball: Chrome-plated brass or stainless steel. 

i. Port: Reduced. 

B. Two-Piece, Brass Ball Valves with Full Port and Brass Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. American Valve, Inc. 

b. Crane Co.; Crane Valve Group; Stockham Valves. 

c. Hammond Valve. 

d. Milwaukee Valve Company. 

e. NIBCO INC. 

f. Red-White Valve Corporation. 

g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 600 psig . 

c. Body Design: Two piece. 

d. Body Material: Forged brass. 

e. Ends: Threaded and soldered. 

f. Seats: PTFE. 

g. Stem: Brass. 

h. Ball: Chrome-plated brass. 

i. Port: Full. 

C. Two-Piece, Brass Ball Valves with Full Port and Stainless-Steel Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Kitz Corporation. 

b. Marwin Valve; a division of Richards Industries. 

c. Milwaukee Valve Company. 
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3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 600 psig . 

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. 

D. Two-Piece, Brass Ball Valves with Regular Port and Brass Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Hammond Valve. 

b. Milwaukee Valve Company. 

c. NIBCO INC. 

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 600 psig . 

c. Body Design: Two piece. 

d. Body Material: Forged brass. 

e. Ends: Threaded and soldered. 

f. Seats: PTFE. 

g. Stem: Brass. 

h. Ball: Chrome-plated brass. 

i. Port: Regular. 

E. Two-Piece, Brass Ball Valves with Regular Port and Stainless-Steel Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Jamesbury; a subsidiary of Metso Automation. 

3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 600 psig . 
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c. Body Design: Two piece. 

d. Body Material: Brass or bronze. 

e. Ends: Threaded and soldered. 

f. Seats: PTFE. 

g. Stem: Stainless steel. 

h. Ball: Stainless steel, vented. 

i. Port: Regular. 

F. Three-Piece, Brass Ball Valves with Full Port and Brass Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Jomar International, LTD. 

b. Kitz Corporation. 

c. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 600 psig . 

c. Body Design: Three piece. 

d. Body Material: Forged brass. 

e. Ends: Threaded and soldered. 

f. Seats: PTFE. 

g. Stem: Brass. 

h. Ball: Chrome-plated brass. 

i. Port: Full. 

G. Three-Piece, Brass Ball Valves with Full Port and Stainless-Steel Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Marwin Valve; a division of Richards Industries. 

3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 600 psig. 

c. Body Design: Three piece. 

d. Body Material: Forged brass. 

e. Ends: Threaded and soldered. 

f. Seats: PTFE. 

g. Stem: Stainless steel. 
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h. Ball: Stainless steel, vented. 

i. Port: Full. 

2.3 BRONZE BALL VALVES 

A. One-Piece, Bronze Ball Valves with Bronze Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. NIBCO INC. 

c. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 400 psig . 

c. Body Design: One piece. 

d. Body Material: Bronze. 

e. Ends: Threaded. 

f. Seats: PTFE. 

g. Stem: Bronze. 

h. Ball: Chrome-plated brass. 

i. Port: Reduced. 

B. One-Piece, Bronze Ball Valves with Stainless-Steel Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. NIBCO INC. 

c. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 600 psig . 

c. Body Design: One piece. 

d. Body Material: Bronze. 

e. Ends: Threaded. 

f. Seats: PTFE. 

g. Stem: Stainless steel. 
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h. Ball: Stainless steel, vented. 

i. Port: Reduced. 

C. Two-Piece, Bronze Ball Valves with Full Port, and Bronze or Brass Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. Crane Co.; Crane Valve Group; Crane Valves. 

c. Hammond Valve. 

d. Milwaukee Valve Company. 

e. NIBCO INC. 

f. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 600 psig . 

c. Body Design: Two piece. 

d. Body Material: Bronze. 

e. Ends: Threaded and soldered. 

f. Seats: PTFE. 

g. Stem: Bronze or brass. 

h. Ball: Chrome-plated brass. 

i. Port: Full. 

D. Two-Piece, Bronze Ball Valves with Full Port and Stainless-Steel Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. Crane Co.; Crane Valve Group; Crane Valves. 

c. Hammond Valve. 

d. Milwaukee Valve Company. 

e. NIBCO INC. 

f. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 600 psig . 

c. Body Design: Two piece. 

d. Body Material: Bronze. 
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e. Ends: Threaded or soldered. 

f. Seats: PTFE. 

g. Stem: Stainless steel. 

h. Ball: Stainless steel, vented. 

i. Port: Full. 

E. Two-Piece, Bronze Ball Valves with Regular Port and Bronze or Brass Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. Hammond Valve. 

c. Milwaukee Valve Company. 

d. NIBCO INC. 

e. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 600 psig . 

c. Body Design: Two piece. 

d. Body Material: Bronze. 

e. Ends: Threaded. 

f. Seats: PTFE. 

g. Stem: Bronze or brass. 

h. Ball: Chrome-plated brass. 

i. Port: Regular. 

F. Two-Piece, Bronze Ball Valves with Regular Port and Stainless-Steel Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. Crane Co.; Crane Valve Group; Stockham Valves. 

c. Hammond Valve. 

d. NIBCO INC. 

e. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 600 psig . 

c. Body Design: Two piece. 
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d. Body Material: Bronze. 

e. Ends: Threaded. 

f. Seats: PTFE. 

g. Stem: Stainless steel. 

h. Ball: Stainless steel, vented. 

i. Port: Regular. 

G. Three-Piece, Bronze Ball Valves with Full Port and Bronze or Brass Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. Hammond Valve. 

c. Milwaukee Valve Company. 

d. NIBCO INC. 

e. Red-White Valve Corporation. 

f. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 600 psig . 

c. Body Design: Three piece. 

d. Body Material: Bronze. 

e. Ends: Threaded. 

f. Seats: PTFE. 

g. Stem: Bronze or brass. 

h. Ball: Chrome-plated brass. 

i. Port: Full. 

H. Three-Piece, Bronze Ball Valves with Full Port and Stainless-Steel Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. Hammond Valve. 

c. Milwaukee Valve Company. 

d. NIBCO INC. 

e. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-110. 



 

22 0523.12 - 10 BALL VALVES FOR PLUMBING PIPING 

b. CWP Rating: 600 psig . 

c. Body Design: Three piece. 

d. Body Material: Bronze. 

e. Ends: Threaded. 

f. Seats: PTFE. 

g. Stem: Stainless steel. 

h. Ball: Stainless steel, vented. 

i. Port: Full. 

I. Three-Piece, Bronze Ball Valves with Regular Port and Bronze Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. NIBCO INC. 

3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 600 psig. 

c. Body Design: Three piece 

d. Body Material: Bronze 

e. Ends: Threaded or soldered. 

f. Seats: PTFE. 

g. Stem: Bronze. 

h. Ball: Chrome-plated brass. 

i. Port: Regular. 

J. Three-Piece, Bronze Ball Valves with Regular Port and Stainless-Steel Trim: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. NIBCO INC. 

3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 600 psig . 

c. Body Design: Three piece. 

d. Body Material: Bronze. 

e. Ends: Threaded or soldered. 

f. Seats: PTFE. 
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g. Stem: Stainless steel. 

h. Ball: Stainless steel, vented. 

i. Port: Regular. 

K. Two-Piece, Safety-Exhaust, Bronze Ball Valves: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. NIBCO INC. 

3. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 600 psig . 

c. Body Design: Two piece. 

d. Body Material: Bronze, ASTM B 584, Alloy C844. 

e. Ends: Threaded. 

f. Seats: PTFE. 

g. Stem: Stainless steel. 

h. Ball: Chrome-plated brass, with exhaust vent opening for pneumatic applications. 

i. Port: Full. 

2.4 STEEL BALL VALVES 

A. Class 150, Steel Ball Valves with Full Port: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. NIBCO INC. 

3. Description: 

a. Standard: MSS SP-72. 

b. CWP Rating: 285 psig . 

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. 
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i. Port: Full. 

B. Class 150, Steel Ball Valves with Regular Port: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. NIBCO INC. 

3. Description: 

a. Standard: MSS SP-72. 

b. CWP Rating: 285 psig . 

c. Body Design: Uni-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: Regular. 

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. 
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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  and Smaller: Threaded ends except where solder-joint valve-

end option is indicated in valve schedules below. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end 

option is indicated in valve schedules below. 

3. For Copper Tubing, NPS 5 and Larger: Flanged ends. 

4. For Steel Piping, NPS 2 and Smaller: Threaded ends. 

5. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end 

option is indicated in valve schedules below. 

6. For Steel Piping, NPS 5 and Larger: Flanged ends. 

3.4 LOW-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 PSIG OR LESS) 

A. Pipe NPS 2 and Smaller: 

1. Bronze and Brass Valves: May be provided with solder-joint ends instead of threaded 

ends. 

2. One piece, brass ball valve. 

3. One piece, bronze ball valve with bronze or stainless-steel] trim. 

4. Two-piece, brass ball valves with full port and brass or stainless-steel trim. 

5. Two-piece, bronze ball valves with full port and bronze or brass or stainless-steel trim. 

6. Three-piece, brass ball valves with full port and brass or stainless-steel trim. 

7. Three-piece, bronze ball valves with full port and bronze or brass or stainless-steel trim. 

8. Two-piece, bronze ball valves with regular port and bronze or stainless-steel trim. 

B. Pipe NPS 2-1/2 and Larger: 

1. Steel and Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead 

of flanged ends. 

2. Class 150, steel ball valves with full port. 

3. Class 150, iron ball valves. 
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3.5 HIGH-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 TO 200 PSIG ) 

A. Pipe NPS 2 and Smaller: 

1. Bronze and Brass Valves: May be provided with solder-joint ends instead of threaded 

ends. 

2. One piece, brass ball valve. 

3. One piece, bronze ball valve with bronze or stainless-steel trim. 

4. Two-piece, brass ball valves with full port and brass or stainless-steel trim. 

5. Two-piece, bronze ball valves with full port and bronze or brass or stainless-steel trim. 

6. Three-piece, brass ball valves with full port and brass or stainless-steel trim. 

7. Three-piece, bronze ball valves with full port and bronze or brass or stainless-steel trim. 

8. Two-piece, bronze ball valves with regular port and bronze or stainless-steel trim. 

B. Pipe NPS 2-1/2 and Larger: 

1. Steel and Iron Valves, NPS 2-1/2 to NPS 4: May be provided with threaded ends instead 

of flanged ends. 

2. Class 150, steel ball valves with full port. 

3. Class 150, iron ball valves. 

3.6 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 

1. Bronze and Brass Valves: May be provided with solder-joint ends instead of threaded 

ends. 

2. One piece, brass ball valve. 

3. One piece, bronze ball valve with bronze or stainless-steel trim. 

4. Two-piece, brass ball valves with full port and brass or stainless-steel trim. 

5. Two-piece, bronze ball valves with full port and bronze or brass or stainless-steel trim. 

6. Three-piece, brass ball valves with full port and brass or stainless-steel trim. 

7. Three-piece, bronze ball valves with full port and bronze or brass or stainless-steel trim. 

8. Two-piece, bronze ball valves with regular port and bronze or stainless-steel trim. 

B. Pipe NPS 2-1/2  and Larger: 

1. Steel and Iron Valves, NPS 2-1/2 to NPS 4 : May be provided with threaded ends instead 

of flanged ends. 

2. Class 150, steel ball valves with full  port. 

3. Class 150, iron ball valves. 

END OF SECTION  
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SECTION 22 0523.14 

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, grooved-end swing check valves. 

6. Iron, center-guided check valves. 

7. 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. NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water service. 

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. Class 125, Lift Check Valves with Bronze Disc: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 
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b. Crane Co.; Crane Valve Group; Jenkins Valves. 

c. Crane Co.; Crane Valve Group; Stockham Valves. 

3. Description: 

a. Standard: MSS SP-80, Type 1. 

b. CWP Rating: 200 psig . 

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. 

B. Class 125, Lift Check Valves with Nonmetallic Disc: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

 

a. Hammond Valve. 

b. Milwaukee Valve Company. 

c. Mueller Steam Specialty; a division of SPX Corporation. 

d. NIBCO INC. 

e. Red-White Valve Corporation. 

f. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-80, Type 2. 

b. CWP Rating: 200 psig. 

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: NBR, PTFE. 

2.3 BRONZE SWING CHECK VALVES 

A. Class 125, Bronze, Swing Check Valves with Bronze Disc: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. American Valve, Inc. 

b. Crane Co.; Crane Valve Group; Crane Valves. 

c. Crane Co.; Crane Valve Group; Jenkins Valves. 

d. Crane Co.; Crane Valve Group; Stockham Valves. 



 

 

23 0523.14 - 4 CHECK VALVES FOR PLUMBING PIPING 

e. Hammond Valve. 

f. Milwaukee Valve Company. 

g. NIBCO INC. 

h. Red-White Valve Corporation. 

i. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-80, Type 3. 

b. CWP Rating: 200 psig. 

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. Class 125, Bronze Swing Check Valves with Nonmetallic Disc: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 

b. Crane Co.; Crane Valve Group; Jenkins Valves. 

c. Crane Co.; Crane Valve Group; Stockham Valves. 

d. Hammond Valve. 

e. Milwaukee Valve Company. 

f. NIBCO INC. 

g. Red-White Valve Corporation. 

h. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-80, Type 4. 

b. CWP Rating: 200 psig. 

c. Body Design: Horizontal flow. 

d. Body Material: ASTM B 62, bronze. 

e. Ends: Threaded or soldered. See valve schedule articles. 

f. Disc: PTFE. 

C. Class 150, Bronze Swing Check Valves with Bronze Disc: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. American Valve, Inc. 

b. Crane Co.; Crane Valve Group; Crane Valves. 
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c. Crane Co.; Crane Valve Group; Jenkins Valves. 

d. Crane Co.; Crane Valve Group; Stockham Valves. 

e. Milwaukee Valve Company. 

f. NIBCO INC. 

g. Red-White Valve Corporation. 

3. Description: 

a. Standard: MSS SP-80, Type 3. 

b. CWP Rating: 300 psig. 

c. Body Design: Horizontal flow. 

d. Body Material: ASTM B 62, bronze. 

e. Ends: Threaded or soldered. See valve schedule articles. 

f. Disc: Bronze. 

D. Class 150, Bronze Swing Check Valves with Nonmetallic Disc: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 

b. Crane Co.; Crane Valve Group; Jenkins Valves. 

c. Hammond Valve. 

d. Milwaukee Valve Company. 

e. NIBCO INC. 

f. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-80, Type 4. 

b. CWP Rating: 300 psig . 

c. Body Design: Horizontal flow. 

d. Body Material: ASTM B 62, bronze. 

e. Ends: Threaded or soldered. See valve schedule articles. 

f. Disc: PTFE. 

2.4 IRON SWING CHECK VALVES 

A. Class 125, Iron Swing Check Valves with Metal Seats: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 



 

 

23 0523.14 - 6 CHECK VALVES FOR PLUMBING PIPING 

b. Crane Co.; Crane Valve Group; Jenkins Valves. 

c. Crane Co.; Crane Valve Group; Stockham Valves. 

d. Hammond Valve. 

e. Milwaukee Valve Company. 

f. NIBCO INC. 

g. Red-White Valve Corporation. 

h. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

i. <Insert manufacturer's name>. 

3. Description: 

a. Standard: MSS SP-71, Type I. 

b. CWP Rating: 200 psig . 

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. Class 125, Iron Swing Check Valves with Nonmetallic-to-Metal Seats: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 

b. Crane Co.; Crane Valve Group; Stockham Valves. 

3. Description: 

a. Standard: MSS SP-71, Type I. 

b. CWP Rating: 200 psig . 

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: Composition. 

g. Seat Ring: Bronze. 

h. Disc Holder: Bronze. 

i. Disc: PTFE. 

j. Gasket: Asbestos free. 

C. Class 250, Iron Swing Check Valves with Metal Seats: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 
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a. Crane Co.; Crane Valve Group; Crane Valves. 

b. Crane Co.; Crane Valve Group; Jenkins Valves. 

c. Crane Co.; Crane Valve Group; Stockham Valves. 

d. Hammond Valve. 

e. Milwaukee Valve Company. 

f. NIBCO INC. 

g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-71, Type I. 

b. CWP Rating: 500 psig. 

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. Class 125, Iron Swing Check Valves with Lever- and Spring-Closure Control: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 

b. Crane Co.; Crane Valve Group; Jenkins Valves. 

c. Crane Co.; Crane Valve Group; Stockham Valves. 

d. Hammond Valve. 

e. Milwaukee Valve Company. 

f. NIBCO INC. 

g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-71, Type I. 

b. CWP Rating: 200 psig. 

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. 
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2.6 IRON, GROOVED-END SWING CHECK VALVES 

A. 300 CWP, Iron, Grooved-End Swing Check Valves: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Anvil International; a subsidiary of Mueller Water Products, Inc. 

b. Tyco Fire Products LP; Grinnell Mechanical Products. 

c. Victaulic Company. 

3. Description: 

a. CWP Rating: 300 psig. 

b. Body Material: ASTM A 536, ductile iron. 

c. Seal: EPDM. 

d. Disc: Spring operated, ductile iron or stainless steel. 

2.7 IRON, CENTER-GUIDED, SPRING-LOADED CHECK VALVES 

A. Class 125, Iron, Compact-Wafer, Center-Guided Check Valves with Metal Seat: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Anvil International Inc.. 

b. Hammond Valve. 

c. Milwaukee Valve Company. 

d. Mueller Steam Specialty; a division of SPX Corporation. 

e. NIBCO INC. 

f. Val-Matic Valve & Manufacturing Corp. 

g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-125. 

b. CWP Rating: 200 psig. 

c. Body Material: ASTM A 126, gray iron. 

d. Style: Compact wafer, spring loaded. 

e. Seat: Bronze. 

B. Class 125, Iron, Globe, Center-Guided Check Valves with Metal Seat: 
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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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Hammond Valve. 

b. Milwaukee Valve Company. 

c. Mueller Steam Specialty; a division of SPX Corporation. 

d. NIBCO INC. 

e. Val-Matic Valve & Manufacturing Corp. 

f. Watts Regulator Co.; A division of Watts Water Technologies, Inc. 

3. Description: 

a. Standard: MSS SP-125. 

b. CWP Rating: 200 psig . 

c. Body Material: ASTM A 126, gray iron. 

d. Style: Globe, spring loaded. 

e. Ends: Flanged. 

f. Seat: Bronze. 

C. Class 150, Iron, Compact-Wafer, Center-Guided Check Valves with Metal Seat: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

 

a. Val-Matic Valve & Manufacturing Corp. 

3. Description: 

a. Standard: MSS SP-125. 

b. CWP Rating: 300 psig . 

c. Body Material: ASTM A 395/A 395M or ASTM A 536, ductile iron. 

d. Style: Compact wafer, spring loaded. 

e. Seat: Bronze. 

D. Class 150, Iron, Globe, Center-Guided Check Valves with Metal Seat: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

 

a. Val-Matic Valve & Manufacturing Corp. 

3. Description: 
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a. Standard: MSS SP-125. 

b. CWP Rating: 300 psig . 

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. Class 250, Iron, Compact-Wafer, Center-Guided Check Valves with Metal Seat: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

 

a. Hammond Valve. 

b. Milwaukee Valve Company. 

c. NIBCO INC. 

d. Val-Matic Valve & Manufacturing Corp. 

3. Description: 

a. Standard: MSS SP-125. 

b. CWP Rating: 400 psig . 

c. Body Material: ASTM A 126, gray iron. 

d. Style: Compact wafer, spring loaded. 

e. Seat: Bronze. 

F. Class 250, Iron, Globe, Center-Guided Check Valves with Metal Seat: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

3.  

a. Hammond Valve. 

b. Milwaukee Valve Company. 

c. Mueller Steam Specialty; a division of SPX Corporation. 

d. NIBCO INC. 

e. Val-Matic Valve & Manufacturing Corp. 

4. Description: 

a. Standard: MSS SP-125. 

b. CWP Rating: 400 psig . 

c. Body Material: ASTM A 126, gray iron. 

d. Style: Globe, spring loaded. 

e. Ends: Flanged. 

f. Seat: Bronze. 
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G. Class 300, Iron, Compact-Wafer, Center-Guided Check Valves with Metal Seat: 

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]: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

3.  

a. Val-Matic Valve & Manufacturing Corp. 

4. Description: 

a. Standard: MSS SP-125. 

b. CWP Rating: 500 psig . 

c. Body Material: ASTM A 395/A 395M or ASTM A 536, ductile iron. 

d. Style: Compact wafer, spring loaded. 

e. Seat: Bronze. 

H. Class 300, Iron, Globe, Center-Guided Check Valves with Metal Seat: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

 

a. Val-Matic Valve & Manufacturing Corp. 

3. Description: 

a. Standard: MSS SP-125. 

b. CWP Rating: 500 psig . 

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. 

I. Class 125, Iron, Compact-Wafer, Center-Guided Check Valves with Resilient Seat: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

 

a. Hammond Valve. 

b. Milwaukee Valve Company. 

c. NIBCO INC. 

d. Val-Matic Valve & Manufacturing Corp. 

3. Description: 
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a. Standard: MSS SP-125. 

b. CWP Rating: 200 psig . 

c. Body Material: ASTM A 126, gray iron. 

d. Style: Compact wafer, spring loaded. 

e. Seat: [EPDM] [or] [NBR] <Insert material>. 

J. Class 125, Iron, Globe, Center-Guided Check Valves with Resilient Seat: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Anvil International, Inc.. 

b. Hammond Valve. 

c. Milwaukee Valve Company. 

d. NIBCO INC. 

e. Val-Matic Valve & Manufacturing Corp. 

3. Description: 

a. Standard: MSS SP-125. 

b. CWP Rating: 200 psig. 

c. Body Material: ASTM A 126, gray iron. 

d. Style: Globe, spring loaded. 

e. Ends: Flanged. 

f. Seat: EPDM or NBR. 

K. Class 150, Iron, Compact-Wafer, Center-Guided Check Valves with Resilient Seat: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

 

a. Val-Matic Valve & Manufacturing Corp. 

3. Description: 

a. Standard: MSS SP-125. 

b. CWP Rating: 300 psig . 

c. Body Material: ASTM A 395/A 395M or ASTM A 536, ductile iron. 

d. Style: Compact wafer, spring loaded. 

e. Seat: EPDM or NBR. 

L. Class 150, Iron, Globe, Center-Guided Check Valves with Resilient Seat: 
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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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

 

a. Val-Matic Valve & Manufacturing Corp. 

3. Description: 

a. Standard: MSS SP-125. 

b. CWP Rating: 300 psig. 

c. Body Material: ASTM A 395/A 395M or ASTM A 536, ductile iron. 

d. Style: Globe, spring loaded. 

e. Ends: Flanged. 

f. Seat: EPDM or NBR. 

M. Class 250, Iron, Compact-Wafer, Center-Guided Check Valves with Resilient Seat: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

 

a. Hammond Valve. 

b. Milwaukee Valve Company. 

c. NIBCO INC. 

d. Val-Matic Valve & Manufacturing Corp. 

3. Description: 

a. Standard: MSS SP-125. 

b. CWP Rating: 400 psig. 

c. Body Material: ASTM A 126, gray iron. 

d. Style: Compact wafer, spring loaded. 

e. Seat: EPDM or NBR. 

N. Class 250, Iron, Globe, Center-Guided Check Valves with Resilient Seat: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

 

a. Hammond Valve. 

b. Milwaukee Valve Company. 

c. NIBCO INC. 

d. Val-Matic Valve & Manufacturing Corp. 
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3. Description: 

a. Standard: MSS SP-125. 

b. CWP Rating: 400 psig . 

c. Body Material: ASTM A 126, gray iron. 

d. Style: Globe, spring loaded. 

e. Ends: Flanged. 

f. Seat: EPDM or NBR. 

O. Class 300, Iron, Compact-Wafer, Center-Guided Check Valves with Resilient Seat: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

 

a. Val-Matic Valve & Manufacturing Corp. 

3. Description: 

a. Standard: MSS SP-125. 

b. CWP Rating: 500 psig. 

c. Body Material: ASTM A 395/A 395M or ASTM A 536, ductile iron. 

d. Style: Compact wafer, spring loaded. 

e. Seat: EPDM or NBR. 

P. Class 300, Iron, Globe, Center-Guided Check Valves with Resilient Seat: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

 

a. Val-Matic Valve & Manufacturing Corp. 

3. Description: 

a. Standard: MSS SP-125. 

b. CWP Rating: 500 psig . 

c. Body Material: ASTM A 395/A 395M or ASTM A 536, ductile iron. 

d. Style: Globe, spring loaded. 

e. Ends: Flanged. 

f. Seat: EPDM or NBR. 
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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. Install check valves for proper direction of flow and as follows: 

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. 

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: 
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1. Pump-Discharge Check Valves: 

a. NPS 2 and Smaller: Bronze swing check valves with bronze or nonmetallic disc. 

b. NPS 2-1/2 and Larger for Domestic Water: Iron swing check valves with lever and 

weight or spring; or iron, center-guided, metal-seat or resilient-seat check valves. 

c. NPS 2-1/2  and Larger for Sanitary Waste and Storm Drainage: Iron swing check 

valves with lever and weight or spring. 

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 and Smaller: Threaded or soldered. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged or threaded. 

3. For Copper Tubing, NPS 5 and Larger: Flanged. 

4. For Steel Piping, NPS 2  and Smaller: Threaded. 

5. For Steel Piping, NPS 2-1/2 to NPS 4 : Flanged or threaded. 

6. For Steel Piping, NPS 5 and Larger: Flanged. 

7. For Grooved-End Copper Tubing and Steel Piping: Grooved. 

3.5 LOW-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 PSIG OR LESS) 

A. Pipe NPS 2 and Smaller: 

1. Vertical, Upflow Applications Only: Bronze lift check valves, Class 125, bronze or  

nonmetallic disc with soldered or threaded end connections. 

2. Horizontal and Vertical Applications: Bronze swing check valves, Class 125 or  

Class 150, bronze or nonmetallic disc with soldered or threaded end connections. 

B. Pipe NPS 2-1/2 and Larger: 

1. Iron swing check valves, Class 125 or Class 250, metal or nonmetallic-to-metal seats 

with threaded or flanged end connections. 

2. Iron, grooved-end swing check valves, 300 CWP. 

3. Iron, dual-plate check valves, Class 125 or Class 150 or Class 250 or Class 300, metal or 

resilient seat with threaded or flanged end connections. 

4. Iron, single-plate check valves, Class 125 or Class 250, resilient seat with threaded or 

flanged end connections. 

3.6 HIGH-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 TO 200 PSIG) 

A. Pipe NPS 2 and Smaller: 

1. Vertical, Upflow Applications Only: Bronze lift check valves, Class 125, bronze or 

nonmetallic disc with soldered or threaded end connections. 

2. Horizontal and Vertical Applications: Bronze swing check valves, Class 125 or 

Class 150, bronze or nonmetallic disc with soldered or threaded end connections. 
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B. Pipe NPS 2-1/2 and Larger: 

1. Iron swing check valves, Class 125 or Class 250, metal or nonmetallic-to-metal seats 

with threaded or flanged end connections. 

2. Iron, grooved-end swing check valves, 300 CWP with threaded or flanged end 

connections. 

3. Iron, dual-plate check valves, Class 125 or Class 150 or Class 250 or Class 300, metal or 

resilient seat with threaded or flanged end connections. 

4. Iron, single-plate check valves, Class 125 or Class 250, resilient seat with threaded or 

flanged end connections. 

3.7 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: Bronze swing check valves, Class 125 or Class 150, bronze or 

nonmetallic disc with soldered or threaded end connections. 

B. Pipe NPS 2-1/2 and Larger: 

1. Iron swing check valves, Class 125 or Class 250, metal or nonmetallic-to-metal seats 

with threaded or flanged end connections. 

2. Iron swing check valves with closure control, Class 125, lever and spring or weight with 

threaded or flanged] end connections. 

3. Iron, grooved-end swing check valves, 300 CWP. 

4. Iron, center-guided check valves, Class 125 or Class 150 or Class 250 or Class 300, 

compact wafer. 

5. Iron, center-guided check valves, Class 125 or Class 150 or Class 250 or Class 300, 

globe, metal or resilient seat with threaded or flanged end connections. 

6. Iron, dual-plate check valves, Class 125 or Class 150 or Class 250 or Class 300, metal or 

resilient seat with threaded or flanged end connections. 

7. Iron, single-plate check valves, Class 125 or Class 250, resilient seat with threaded or 

flanged end connections. 

END OF SECTION  



 

22 0529 - 1 HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

SECTION 22 0529  

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. Pipe positioning systems. 

10. Equipment supports. 

B. Related Sections: 

1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for trapeze 

hangers for pipe and equipment supports. 

2. Section 220516 "Expansion Fittings and Loops for Plumbing Piping" for pipe guides and 

anchors. 

3. Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment" 

and Section 220548.13 "Vibration Controls for Plumbing Piping and Equipment" for 

vibration isolation devices. 

1.3 DEFINITIONS 

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design trapeze pipe hangers and equipment supports, including 

comprehensive engineering analysis by a qualified professional engineer, using performance 

requirements and design criteria indicated. 



 

22 0529 - 2 HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

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 

according to ASCE/SEI 7. 

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. 

3. Design seismic-restraint hangers and supports for piping and equipment and obtain 

approval from authorities having jurisdiction. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

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. 

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. Design Calculations: Calculate requirements for designing trapeze hangers. 

1.6 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.7 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. 
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PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 

2. Galvanized Metallic Coatings: Pregalvanized or hot dipped. 

3. Nonmetallic Coatings: Plastic coating, jacket, or liner. 

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 carbon steel or 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 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 copper-coated steel or 

stainless steel. 

2.2 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-69, 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. 

2.3 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 fiberglass or 

polyurethane or stainless steel. 

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. 

2. Hanger Rod and Fittings: Continuous-thread rod, washer, and nuts made of stainless 

steel. 
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2.4 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Allied Tube & Conduit. 

b. Cooper B-Line, Inc. 

c. Flex-Strut Inc. 

d. GS Metals Corp. 

e. Thomas & Betts Corporation. 

f. Unistrut Corporation; Tyco International, Ltd. 

g. Wesanco, Inc. 

3. Description: Shop- or field-fabricated pipe-support assembly for supporting multiple 

parallel pipes. 

4. Standard: MFMA-4. 

5. Channels: Continuous slotted steel channel with inturned lips. 

6. Channel Nuts: Formed or stamped steel 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 carbon steel or stainless 

steel. 

8. Metallic Coating: Electroplated zinc or Hot-dipped galvanized or Mill galvanized or  In-

line, hot galvanized or Mechanically-deposited zinc. 

9. Paint Coating: Vinyl or Vinyl alkyd or Epoxy or Polyester or Acrylic or Amine or Alkyd. 

10. Plastic Coating: PVC or Polyurethane or Epoxy or Polyester. 

B. Non-MFMA Manufacturer Metal Framing Systems: 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 

product by one of the following: 

a. Anvil International; a subsidiary of Mueller Water Products Inc. 

b. ERICO International Corporation. 

c. NIBCO INC. 

3. Description: Shop- or field-fabricated pipe-support assembly made of steel channels, 

accessories, fittings, and other components for supporting multiple parallel pipes. 

4. Standard: Comply with MFMA-4. 

5. Channels: Continuous slotted steel channel with inturned lips. 

6. Channel Nuts: Formed or stamped steel 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 carbon steel or stainless 

steel. 
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8. Coating: Zinc or Paint or PVC. 

2.5 FIBERGLASS STRUT SYSTEMS 

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: 

B. Basis-of-Design Product: Subject to compliance with requirements, provide comparable product 

by one of the following: 

1. Allied Tube & Conduit. 

2. Champion Fiberglass, Inc. 

3. Cooper B-Line, Inc. 

4. SEASAFE, INC.; a Gibraltar Industries Company. 

C. Description: Shop- or field-fabricated pipe-support assembly similar to MFMA-4 for supporting 

multiple parallel pipes. 

1. Channels: Continuous slotted fiberglass or other plastic channel with inturned lips. 

2. Channel Nuts: Fiberglass nuts or other devices designed to fit into channel slot and, when 

tightened, prevent slipping along channel. 

3. Hanger Rods: Continuous-thread rod, nuts, and washer made of fiberglass or stainless 

steel. 

2.6 THERMAL-HANGER SHIELD INSERTS 

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: 

B. Basis-of-Design Product: Subject to compliance with requirements, provide comparable product 

by one of the following: 

1. Carpenter & Paterson, Inc. 

2. Clement Support Services. 

3. ERICO International Corporation. 

4. National Pipe Hanger Corporation. 

5. PHS Industries, Inc. 

6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc. 

7. Piping Technology & Products, Inc. 

8. Rilco Manufacturing Co., Inc. 

9. Value Engineered Products, Inc. 

C. Insulation-Insert Material for Cold Piping: ASTM C 552, Type II cellular glass with 100-psig  

or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive 

strength and vapor barrier. 

D. Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type I calcium 

silicate with 100-psig or ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, 

Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength. 
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E. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe. 

F. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe. 

G. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air 

temperature. 

2.7 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. 

B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated or stainless steel anchors, for 

use in hardened portland cement concrete; with pull-out, tension, and shear capacities 

appropriate for supported loads and building materials where used. 

2.8 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. Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped 

cradle to support pipe, for roof installation without membrane penetration. 

C. Low-Type, Single-Pipe Stand: One-piece plastic or stainless-steel base unit with plastic roller, 

for roof installation without membrane penetration. 

D. High-Type, Single-Pipe Stand: 

1. Description: Assembly of base, vertical and horizontal members, and pipe support, for 

roof installation without membrane penetration. 

2. Base: Plastic or Stainless steel 

3. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, continuous-

thread rods. 

4. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainless-

steel, roller-type pipe support. 

E. High-Type, Multiple-Pipe Stand: 

1. Description: Assembly of bases, vertical and horizontal members, and pipe supports, for 

roof installation without membrane penetration. 

2. Bases: One or more; plastic. 

3. Vertical Members: Two or more protective-coated-steel channels. 

4. Horizontal Member: Protective-coated-steel channel. 

5. Pipe Supports: Galvanized-steel, clevis-type pipe hangers. 

F. Curb-Mounting-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. 
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2.9 PIPE POSITIONING SYSTEMS 

A. Description: IAPMO PS 42, positioning system of metal brackets, clips, and straps for 

positioning piping in pipe spaces; for plumbing fixtures in commercial applications. 

2.10 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-

steel shapes. 

2.11 MISCELLANEOUS MATERIALS 

A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 

galvanized. 

B. Grout: ASTM C 1107, 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, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. 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-69 and MSS SP-89. 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. 

C. Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-69 and 

MSS SP-89. Install hangers and attachments as required to properly support piping from 

building structure. 

D. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support 

together on field-assembled metal framing systems. 

E. Fiberglass Strut System Installation: Arrange for grouping of parallel runs of piping, and 

support together on field-assembled fiberglass struts. 
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F. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping. 

G. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 

than 4 inches 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. 

H. Pipe Stand Installation: 

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on 

smooth roof surface. Do not penetrate roof membrane. 

2. 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. 

I. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste 

piping connections to each plumbing fixture. 

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 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. 

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 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. 

Q. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature: Clamp may project through 

insulation. 
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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 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 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: 12 inches long and 0.048 inch thick. 

b. NPS 4 : 12 inches  long and 0.06 inch  thick. 

c. NPS 5 and NPS 6 :18 inches long and 0.06 inch thick. 

d. NPS 8 to NPS 14 :24 inches long and 0.075 inch thick. 

e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick. 

5. Pipes NPS 8 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. 

3.2 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. 

3.3 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: 
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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. 

3.4 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. 

3.5 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. 

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas 

of shop paint on miscellaneous metal are specified in Section 099113 "Exterior Painting." And 

Section 099123 "Interior Painting." And Section 099600 "High-Performance Coatings." 

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 

galvanizing-repair paint to comply with ASTM A 780. 

3.6 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 

equipment. 

B. Comply with MSS SP-69 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 or metal trapeze pipe hangers and metal framing 

systems and attachments for general service applications. 

F. Use stainless-steel pipe hangers and fiberglass pipe hangers and fiberglass strut systems and 

stainless-steel or corrosion-resistant attachments for hostile environment applications. 
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G. Use copper-plated pipe hangers and copper or 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. 

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4 

to NPS 24, requiring up to 4 inches of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of 

pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation. 

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to 

NPS 24 if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, 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. 

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, 

stationary pipes NPS 1/2 to NPS 8. 

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary 

pipes NPS 1/2 to NPS 8. 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated, 

stationary pipes NPS 1/2 to NPS 8. 

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of 

noninsulated, stationary pipes NPS 3/8 to NPS 8. 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of 

noninsulated, stationary pipes NPS 3/8 to NPS 3. 

12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 

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, 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, 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 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, 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, from single rod if horizontal movement caused by expansion and contraction 

might occur. 

19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if 

longitudinal movement caused by expansion and contraction might occur but vertical 

adjustment is not necessary. 
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20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24  if small 

horizontal movement caused by expansion and contraction might occur and vertical 

adjustment is not necessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to 

NPS 30  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. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 

to NPS 24 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 for heavy loads. 

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F 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 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: 

a. Light (MSS Type 31): 750 lb. 
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b. Medium (MSS Type 32): 1500 lb. 

c. Heavy (MSS Type 33): 3000 lb. 

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. 

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. 

c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member. 

P. Comply with MSS SP-69 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. 
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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 
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SECTION 22 0553 

IDENTIFICATION 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. Equipment labels. 

2. Warning signs and labels. 

3. Pipe labels. 

4. Stencils. 

5. Valve tags. 

6. Warning tags. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Samples: For color, letter style, and graphic representation required for each identification 

material and device. 

C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed 

content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules: For each piping system to include in maintenance manuals. 

1.4 COORDINATION 

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. 
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PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness: Brass, 0.032-inch or Stainless steel, 0.025-inch or Aluminum, 

0.032-inch or anodized aluminum, 0.032-inch minimum thickness, and having predrilled 

or stamped holes for attachment hardware. 

2. Minimum Label Size: Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch  

3. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 

for greater viewing distances. Include secondary lettering two-thirds to three-fourths the 

size of principal lettering. 

4. Fasteners: Stainless-steel rivets or self-tapping screws. 

5. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

B. Plastic Labels for Equipment: 

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 

1/16 inch or 1/8 inch thick, and having predrilled holes for attachment hardware. 

2. Letter Color: Black. 

3. Background Color: Yellow. 

4. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 

5. Minimum Label Size: Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 

6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, 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), plus the 

Specification Section number and title where equipment is specified. 

D. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond 

paper. Tabulate equipment identification number and identify Drawing numbers where 

equipment is indicated (plans, details, and schedules), plus the Specification Section number 

and title where equipment is specified. Equipment schedule shall be included in operation and 

maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 

inch or 1/8 inch thick, and having predrilled holes for attachment hardware. 
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B. Letter Color: Black 

C. Background Color: Yellow 

D. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 

by 3/4 inch. 

F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 

inch for viewing distances up to 72 inches , 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. Label Content: Include caution and warning information, plus emergency notification 

instructions. 

2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering 

indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover or cover full 

circumference of pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents: Include identification of piping service using same designations or 

abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate 

both directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size: At least 1-1/2 inches high. 

2.4 STENCILS 

A. Stencils: Prepared with letter sizes according to ASME A13.1 for piping; and minimum letter 

height of 3/4 inch for access panel and door labels, equipment labels, and similar operational 

instructions. 

1. Stencil Material: Fiberboard or metal. 

2. Stencil Paint: Exterior, gloss, alkyd enamel or acrylic enamel black unless otherwise 

indicated. Paint may be in pressurized spray-can form. 

3. Identification Paint: Exterior, alkyd enamel or acrylic enamel in colors according to 

ASME A13.1 unless otherwise indicated. 
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2.5 VALVE TAGS 

A. Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-

inch numbers. 

1. Tag Material: Brass, 0.032-inch or Stainless steel, 0.025-inch or Aluminum, 0.032-inch 

or anodized aluminum, 0.032-inc minimum thickness, and having predrilled or stamped 

holes for attachment hardware. 

2. Fasteners: Brass wire-link or beaded chain; or S-hook. 

B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch 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. Valve-tag schedule shall be included in operation and maintenance data. 

2.6 WARNING TAGS 

A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card 

stock with matte finish suitable for writing. 

1. Size: 3 by 5-1/4 inches minimum or Approximately 4 by 7 inches. 

2. Fasteners: Brass grommet and wire or Reinforced grommet and wire or string. 

3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO 

NOT OPERATE." 

4. Color: Yellow background with black lettering. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 

devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 

encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. Piping Color-Coding: Painting of piping is specified in Section 099123 "Interior Painting." And 

Section 099600 "High-Performance Coatings." 
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B. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured pipe 

labels, at Installer's option. Install stenciled pipe labels with painted, color-coded bands or 

rectangles, complying with ASME A13.1, on each piping system. 

1. Identification Paint: Use for contrasting background. 

2. Stencil Paint: Use for pipe marking. 

C. 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. Near each valve and control device. 

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. 

Where flow pattern is not obvious, mark each pipe at branch. 

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 

4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 

5. Near major equipment items and other points of origination and termination. 

6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet  in 

areas of congested piping and equipment. 

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels. 

D. Pipe Label Color Schedule: 

1. Low-Pressure, Compressed-Air Piping: 

a. Background Color: Yellow 

b. Letter Color: Black 

2. Medium-Pressure, Compressed-Air Piping: 

a. Background Color: Yellow 

b. Letter Color: Black. 

3. Domestic Water Piping: 

a. Background Color: Yellow 

b. Letter Color: Black 

4. Sanitary Waste and Storm Drainage] Piping: 

a. Background Color: Yellow 

b. Letter Color: Black 

3.4 VALVE-TAG INSTALLATION 

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. 
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B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and 

with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 

a. Cold Water: 1-1/2 inches or 2 inches, round or square. 

b. Hot Water: 1-1/2 inches or 2 inches, round or square. 

c. Low-Pressure Compressed Air: 1-1/2 inches or 2 inches, round or square. 

d. High-Pressure Compressed Air: 1-1/2 inches or 2 inches, round or square. 

2. Valve-Tag Color: 

a. Cold Water: Natural or Green. 

b. Hot Water: Natural or Green. 

c. Low-Pressure Compressed Air: Natural, Green. 

d. High-Pressure Compressed Air: Natural or Green. 

3. Letter Color: 

a. Cold Water: Black or White. 

b. Hot Water: Black or White. 

c. Low-Pressure Compressed Air: Black or White. 

d. High-Pressure Compressed Air: Black or White. 

3.5 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 

required. 

END OF SECTION  
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SECTION 22 0719  

PLUMBING PIPING INSULATION 

1. GENERAL 

1.1 WORK INCLUDES 

A. Base Bid: 

 

1. Plumbing Contractor: 

 

a. Section includes insulating the following plumbing piping services:  

1) Domestic cold-water piping. 

2) Domestic hot-water piping. 

3) Domestic chilled-water piping for drinking fountains. 

4) Roof drains and rainwater leaders. 

5) Supplies and drains for handicap-accessible lavatories and sinks. 

1.2 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. 

D. DELIVERY, STORAGE, AND HANDLING 

 

1. Packaging: Insulation material containers shall be marked by manufacturer with 

appropriate ASTM standard designation, type and grade, and maximum use 

temperature. 

E. COORDINATION 
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1. 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. 

2. Coordinate installation and testing of heat tracing. 

F. SCHEDULING 

 

1. 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. 

2. Complete installation and concealment of plastic materials as rapidly as possible in 

each area of construction. 

1.3 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 insulation application at pipe expansion joints for each type of insulation. 

4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for 

each type of insulation. 

5. Detail removable insulation at piping specialties, equipment connections, and access 

panels. 

6. Detail application of field-applied jackets. 

7. Detail application at linkages of control devices. 

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. 
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E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process. 

F. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, 

hermetically sealed cells. Factory-applied jacket requirements are specified in "Factory-

Applied Jackets" Article. 

1. Block Insulation: ASTM C 552, Type I. 

2. Special-Shaped Insulation: ASTM C 552, Type III. 

3. Preformed Pipe Insulation without Jacket: Comply with ASTM C 552, Type II, 

Class 1. 

4. Preformed Pipe Insulation with Factory-Applied ASJ ASJ-SSL: Comply with 

ASTM C 552, Type II, Class 2. 

5. Factory fabricate shapes according to ASTM C 450 and ASTM C 585. 

G. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. 

Comply with ASTM C 534, Type I for tubular materials. 

H. 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. 

I. Mineral-Fiber, Preformed Pipe Insulation: 

1. Type I, 850 Deg F Materials: Mineral or glass fibers bonded with a thermosetting 

resin. Comply with ASTM C 547, Type I, Grade A, without factory-applied jacket 

with factory-applied ASJ with factory-applied ASJ-SSL. Factory-applied jacket 

requirements are specified in "Factory-Applied Jackets" Article. 

J. Phenolic: 

1. Preformed pipe insulation of rigid, expanded, closed-cell structure. Comply with 

ASTM C 1126, Type III, Grade 1. 

2. Block insulation of rigid, expanded, closed-cell structure. Comply with 

ASTM C 1126, Type II, Grade 1. 

3. Factory fabricate shapes according to ASTM C 450 and ASTM C 585. 

4. Factory-Applied Jacket: None ASJ. Requirements are specified in "Factory-Applied 

Jackets" Article. 

K. Polyolefin: Unicellular, polyethylene thermal plastic insulation. Comply with 

ASTM C 534 or ASTM C 1427, Type I, Grade 1 for tubular materials. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195. 

B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C 196. 

C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with 

ASTM C 449. 
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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. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no 

flammable solvents, with a service temperature range of minus 100 to plus 200 deg F. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, 

Class I. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

E. Phenolic Adhesive: Solvent-based resin adhesive, with a service temperature range of 

minus 75 to plus 300 deg F. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

F. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A 

for bonding insulation jacket lap seams and joints. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

G. PVC Jacket Adhesive: Compatible with PVC jacket. 
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1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply 

with MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services. 

1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry 

film thickness. 

2. Service Temperature Range: Minus 20 to plus 180 deg F. 

3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight. 

4. Color: White. 

C. Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below-ambient services. 

1. Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 35-mil dry film thickness. 

2. Service Temperature Range: 0 to 180 deg F. 

3. Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by weight. 

4. Color: White. 

D. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below-ambient services. 

1. Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 30-mil dry film thickness. 

2. Service Temperature Range: Minus 50 to plus 220 deg F. 

3. Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by weight. 

4. Color: White. 

E. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient 

services. 

1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness. 

2. Service Temperature Range: Minus 20 to plus 180 deg F. 

3. Solids Content: 60 percent by volume and 66 percent by weight. 

4. 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. 
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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). 

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. 

4. Color: White. 

2.6 SEALANTS 

A. Joint Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 

2. Permanently flexible, elastomeric sealant. 

3. Service Temperature Range: Minus 100 to plus 300 deg F. 

4. Color: White or gray. 

5. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

6. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

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 SECUREMENTS 

A. Bands: 

1. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 

inch thick, 1/2 inch, 3/4 inch wide with wing seal or closed seal. 

2. Aluminum: ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005; 

Temper H-14, 0.020 inch thick, 1/2 inch, 3/4 inch wide with wing seal or closed seal. 

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch wide, stainless steel or 

Monel. 

C. Wire: 0.080-inch nickel-copper alloy 0.062-inch soft-annealed, stainless steel 0.062-inch 

soft-annealed, galvanized steel. 
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2.9 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers, : 

1. Description: Manufactured plastic wraps for covering plumbing fixture hot-water 

supply hot- and cold-water supplies and trap and drain piping. Comply with 

Americans with Disabilities Act (ADA) requirements. 

B. Protective Shielding Piping Enclosures, : 

1. Description: Manufactured plastic enclosure for covering plumbing fixture hot- and 

cold-water supplies and trap and drain piping. Comply with ADA requirements. 

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. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that 

will adversely affect insulation application. 

B. Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a 

corrosion coating to insulated surfaces as follows: 

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and 

an epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 

deg F. Consult coating manufacturer for appropriate coating materials and application 

methods for operating temperature range. 

2. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 

300 deg F with an epoxy coating. Consult coating manufacturer for appropriate 

coating materials and application methods for operating temperature range. 

C. Coordinate insulation installation with the trade installing heat tracing. Comply with 

requirements for heat tracing that apply to insulation. 

D. Mix insulating cements with clean potable water; if insulating cements are to be in contact 

with stainless-steel surfaces, use demineralized water. 
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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 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 wide strips, of same material as insulation 

jacket. Secure strips with adhesive and outward clinching staples along both edges of 

strip, spaced 4 inches o.c. 
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3. Overlap jacket longitudinal seams at least 1-1/2 inches. 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 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 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. 

3.4 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, 
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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. 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. 

9. Stencil or label the outside insulation jacket of each union with the word "union." 

Match size and color of pipe labels. 

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. 
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3.5 INSTALLATION OF CELLULAR-GLASS INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of 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 services, secure laps 

with outward clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient services, 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 cut sections of cellular-glass block insulation 

of same thickness as pipe insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at 

least 1 inch, 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. Secure according to manufacturer's written instructions. 

2. When preformed sections of insulation are not available, install mitered sections of 

cellular-glass insulation. Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of cellular-glass insulation to valve body. 

2. 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. 

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. 
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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. 

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 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. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at 

least 1 inch (25 mm), and seal joints with flashing sealant. 
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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 INSTALLATION OF PHENOLIC INSULATION 

A. General Installation Requirements: 

1. Secure single-layer insulation with stainless-steel bands at 12-inch intervals and 

tighten bands without deforming insulation materials. 

2. Install 2-layer insulation with joints tightly butted and staggered at least 3 inches. 

Secure inner layer with 0.062-inch wire spaced at 12-inch intervals. Secure outer layer 

with stainless-steel bands at 12-inch intervals. 

B. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of 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 services, secure laps 

with outward clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets with vapor retarders on below-ambient 

services, 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. 

C. 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 cut sections of block insulation of same 

material and thickness as pipe insulation. 
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D. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed insulation sections of same material as straight segments of pipe 

insulation. Secure according to manufacturer's written instructions. 

E. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed insulation sections of same material as straight segments of pipe 

insulation. Secure according to manufacturer's written instructions. 

2. 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. 

3.9 INSTALLATION OF POLYOLEFIN INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Seal split-tube 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 polyolefin sheet insulation of 

same thickness as 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 polyolefin 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 cut sections of polyolefin pipe and sheet insulation to valve body. 

2. 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. 
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3.10 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 overlap at seams and joints. 

2. Embed glass cloth between two 0.062-inch 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 laps at longitudinal seams and 3-inch 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 PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end 

joints. Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and 

the finish bead along seam and joint edge. 

D. Where metal jackets are indicated, install with 2-inch 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 o.c. and at end joints. 

3.11 FINISHES 

A. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 

insulation manufacturer's recommended protective coating. 

B. Do not field paint aluminum or stainless-steel jackets. 

3.12 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. 

3.13 INDOOR PIPING INSULATION SCHEDULE 

a. Refer to plans for insulation schedule. All insulation shall be in compliance with 

2018 IECC. 

END OF SECTION 
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SECTION 22 1116 

 DOMESTIC WATER PIPING 

1. GENERAL 

1.1 WORK INCLUDES 

A. Base Bid: 

 

1. Plumbing Contractor: 

 

a. Aboveground domestic water pipes, tubes, and fittings inside buildings. 

1.2 QUALITY ASSURANCE 

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. 

1.3 SUBMITTALS 

A. Product Data: For transition fittings and dielectric fittings. 

B. INFORMATIONAL SUBMITTALS 

 

1. System purging and disinfecting activities report. 

2. Field quality-control reports. 

2. PRODUCTS 

2.1 PIPING MATERIALS 

A. 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. 

B. Potable-water piping and components shall comply with NSF 14 and NSF 61. Plastic 

piping components shall be marked with "NSF-pw." 
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2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube: ASTM B 88, Type L (ASTM B 88M, Type B) and ASTM B 88, 

Type M (ASTM B 88M, Type C) water tube, drawn temper. 

B. Soft Copper Tube: ASTM B 88, Type K (ASTM B 88M, Type A) and ASTM B 88, 

Type L (ASTM B 88M, Type B) water tube, annealed temper. 

C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. 

D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings. 

E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. 

F. 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. 

G. Copper Pressure-Seal-Joint Fittings: 

1. Fittings for NPS 2 and Smaller: Wrought-copper fitting with EPDM-rubber, O-ring 

seal in each end. 

2. Fittings for NPS 2-1/2 to NPS 4: Cast-bronze or wrought-copper fitting with EPDM-

rubber, O-ring seal in each end. 

H. Copper Push-on-Joint Fittings: 

1. Description: 

a. Cast-copper fitting complying with ASME B16.18 or wrought-copper fitting 

complying with ASME B 16.22. 

b. Stainless-steel teeth and EPDM-rubber, O-ring seal in each end instead of solder-

joint ends. 

I. Copper-Tube, Extruded-Tee Connections: 

1. Description: Tee formed in copper tube according to ASTM F 2014. 

J. Appurtenances for Grooved-End Copper Tubing: 

1. Bronze Fittings for Grooved-End, Copper Tubing: ASTM B 75 (ASTM B 75M) 

copper tube or ASTM B 584 bronze castings. 

2. Mechanical Couplings for Grooved-End Copper Tubing: 

a. Copper-tube dimensions and design similar to AWWA C606. 

b. Ferrous housing sections. 

c. EPDM-rubber gaskets suitable for hot and cold water. 

d. Bolts and nuts. 

e. Minimum Pressure Rating: 300 psig. 
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2.3 PEX TUBE AND FITTINGS 

A. PEX-a Distribution System: ASTM F876, ASTM F 877, ASTM F1960. 

B. Fittings for PEX-a Tube: All fitting connections to the PEX piping shall be made to the 

requirements of ASTM F1960   

C. Manifold: Manifolds shall be manufactured of Engineered Polymers (EP). Manifold 

connections shall be made to the requirements of ASTM F1960.. 

2.4 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: 

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch 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 B 32, lead-free alloys. 

D. Flux: ASTM B 813, water flushable. 

E. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for 

general-duty brazing unless otherwise indicated. 

F. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material recommended by piping 

system manufacturer unless otherwise indicated. 

2.5 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. 

2.6 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. Standard: ASSE 1079. 

2. Pressure Rating: 125 psig minimum at 180 deg F. 

3. End Connections: Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 

1. Standard: ASSE 1079. 

2. Factory-fabricated, bolted, companion-flange assembly. 

3. Pressure Rating: 125 psig minimum at 180 deg F. 

4. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint 

copper alloy and threaded ferrous. 

D. Dielectric-Flange Insulating Kits: 

1. Nonconducting materials for field assembly of companion flanges. 

2. Pressure Rating: 150 psig. 

3. Gasket: Neoprene or phenolic. 

4. Bolt Sleeves: Phenolic or polyethylene. 

5. Washers: Phenolic with steel backing washers. 

E. Dielectric Nipples: 

1. Standard: IAPMO PS 66. 

2. Electroplated steel nipple complying with ASTM F 1545. 

3. Pressure Rating and Temperature: 300 psig at 225 deg F. 

4. End Connections: Male threaded or grooved. 

5. Lining: Inert and noncorrosive, propylene. 

3. EXECUTION 

3.1 PIPING INSTALLATION 

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 shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve 

inside the building at each domestic water-service entrance. Comply with requirements for 

pressure gages in Section 220519 "Meters and Gages for Plumbing Piping" and with 

requirements for drain valves and strainers in Section 221119 "Domestic Water Piping 

Specialties." 

C. Install shutoff valve immediately upstream of each dielectric fitting. 
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D. Install water-pressure-reducing valves downstream from shutoff valves. Comply with 

requirements for pressure-reducing valves in Section 221119 "Domestic Water Piping 

Specialties." 

E. Install domestic water piping level with 0.25 percent slope downward toward drain without 

pitch and plumb. 

F. Rough-in domestic water piping for water-meter installation according to utility company's 

requirements. 

G. Install piping concealed from view and protected from physical contact by building 

occupants unless otherwise indicated and except in equipment rooms and service areas. 

H. 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. 

I. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, 

and coordinate with other services occupying that space. 

J. Install piping to permit valve servicing. 

K. 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. 

L. Install piping free of sags and bends. 

M. Install fittings for changes in direction and branch connections. 

N. Install PEX piping with loop at each change of direction of more than 90 degrees. 

O. Install unions in copper tubing at final connection to each piece of equipment, machine, 

and specialty. 

P. Install pressure gages on suction and discharge piping for each plumbing pump and 

packaged booster pump. Comply with requirements for pressure gages in Section 220519 

"Meters and Gages for Plumbing Piping." 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors. 

R. Install sleeve seals for piping penetrations of concrete walls and slabs. 

S. Install escutcheons for piping penetrations of walls, ceilings, and floors. 

3.2 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. 
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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 B 813, water-flushable flux to end of 

tube. Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube 

Handbook." 

F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with 

tools recommended by fitting manufacturer. 

G. Push-on Joints for Copper Tubing: Clean end of tube. Measure insertion depth with 

manufacturer's depth gage. Join copper tube and push-on-joint fittings by inserting tube to 

measured depth. 

H. Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014. 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. 

I. Joint Construction for Grooved-End Copper Tubing: Make joints according to 

AWWA C606. Roll groove ends of tubes. Lubricate and install gasket over ends of tubes 

or tube and fitting. Install coupling housing sections over gasket with keys seated in tubing 

grooves. Install and tighten housing bolts. 

J. 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. 

K. Joints for PEX Piping: Join according to ASTM F 1960. 

L. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with 

materials of both piping systems. 

3.3 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Underground Domestic Water Piping: 

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling. 

2. Fittings for NPS 2 and Larger: Sleeve-type coupling. 

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-

metal transition fittings or unions. 
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3.4 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric couplings couplings or nipples 

nipples unions. 

C. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges flange kits nipples. 

D. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch. 

B. Install hangers for copper tubing with the following maximum horizontal spacing and 

minimum rod diameters: 

1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod. 

2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod. 

3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod. 

4. NPS 2-1/2: 108 inches with 1/2-inch rod. 

5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod. 

6. NPS 6: 10 feet with 5/8-inch rod. 

7. NPS 8: 10 feet with 3/4-inch rod. 

C. Install supports for vertical copper tubing every 10 feet. 

D. Install  PEX-a piping per the manufacturer’s requirements with the manufacturer’s 

supports & hangers 

E. listed in this article according to MSS SP-69 and manufacturer's written instructions. 

3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

3.7 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: 
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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. 

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 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. 

3.8 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 

2. Open shutoff valves to fully open position. 

3. Open throttling valves to proper setting. 

4. Remove plugs used during testing of piping and for temporary sealing of piping 

during installation. 

5. Remove and clean strainer screens. Close drain valves and replace drain plugs. 

6. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use. 

7. Check plumbing specialties and verify proper settings, adjustments, and operation. 
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3.9 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. 

B. Clean non-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 procedures prescribed by authorities having jurisdiction or; if methods 

are not prescribed, follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 

outlets. 

b. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat 

procedures if biological examination shows contamination. 

C. Prepare and submit reports of purging and disinfecting activities. Include copies of water-

sample approvals from authorities having jurisdiction. 

D. Clean interior of domestic water piping system. Remove dirt and debris as work 

progresses. 

3.10 PIPING SCHEDULE 

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. 
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C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground 

copper tubing. 

D. Aboveground domestic water piping, NPS 2 and smaller, shall be one of the following: 

1. Hard copper tube, ASTM B 88, Type K or L (ASTM B 88M, Type A or B); cast- or 

wrought-copper, solder-joint fittings; and brazed soldered joints. 

2. Hard copper tube, ASTM B 88, Type K or L (ASTM B 88M, Type A or B); copper 

pressure-seal-joint fittings; and pressure-sealed joints. 

3. Hard copper tube, ASTM B 88, Type K or L (ASTM B 88M, Type A or B); copper 

push-on-joint fittings; and push-on joints. 

E. Aboveground domestic water piping, NPS 2-1/2 to NPS 4, shall be one of the following: 

1. Hard copper tube, ASTM B 88, Type K (ASTM B 88M, Type A) or ASTM B 88, 

Type L (ASTM B 88M, Type B); cast- or wrought-copper, solder-joint fittings; and 

brazed soldered joints. 

2. Hard copper tube, ASTM B 88, Type K (ASTM B 88M, Type A) or ASTM B 88, 

Type L (ASTM B 88M, Type B); copper pressure-seal-joint fittings; and pressure-

sealed joints. 

3. Hard copper tube, ASTM B 88, Type K (ASTM B 88M, Type A) or ASTM B 88, 

Type L (ASTM B 88M, Type B); grooved-joint, copper-tube appurtenances; and 

grooved joints. 

3.11 VALVE SCHEDULE 

A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the 

following requirements apply: 

1. Shutoff Duty: Use ball or gate valves for piping NPS 2 and smaller. Use butterfly, 

ball, or gate valves with flanged ends for piping NPS 2-1/2 and larger. 

2. Throttling Duty: Use ball or globe valves for piping NPS 2 and smaller. Use butterfly 

or ball valves with flanged ends for piping NPS 2-1/2 and larger. 

3. Hot-Water Circulation Piping, Balancing Duty: Calibrated Memory-stop balancing 

valves. 

4. Drain Duty: Hose-end drain valves. 

 

B. Use check valves to maintain correct direction of domestic water flow to and from 

equipment. 

C. Iron grooved-end valves may be used with grooved-end piping. 

END OF SECTION 



22 1119 - 1 DOMESTIC WATER PIPING SPECIALTIES 

 

SECTION 22 1119 

DOMESTIC WATER PIPING SPECIALTIES 

1. GENERAL 

1.1 WORK INCLUDES  

A. Base Bid: 

 

1. Plumbing Contractor: 

 

a. Vacuum breakers. 

b. Backflow preventers. 

c. Water pressure-reducing valves. 

d. Balancing valves. 

e. Temperature-actuated, water mixing valves. 

f. Outlet boxes. 

g. Wall hydrants. 

h. Water-hammer arresters. 

i. Air vents. 

j. Trap-seal primer valves. 

k. Flexible connectors. 

1.2 RELATED WORK  

A. Section 221116 "Domestic Water Piping" for water meters. 

B. Section 224713 "Drinking Fountains" for water filters for water coolers. 

1.3 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. 

C. INFORMATIONAL SUBMITTALS 

 

1. Field quality-control reports. 

D. CLOSEOUT SUBMITTALS 

 

1. Operation and Maintenance Data: For domestic water piping specialties to include in 

emergency, operation, and maintenance manuals. 
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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. 

2.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless 

otherwise indicated. 

2.3 VACUUM BREAKERS 

A. Pipe-Applied, Atmospheric-Type Vacuum Breakers : 

1. Standard: ASSE 1001. 

2. Size: NPS 1/4 to NPS 3, as required to match connected piping. 

3. Body: Bronze. 

4. Inlet and Outlet Connections: Threaded. 

5. Finish: Rough bronze Chrome plated. 

B. Hose-Connection Vacuum Breakers : 

1. Standard: ASSE 1011. 

2. Body: Bronze, nonremovable, with manual drain. 

3. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7. 

4. Finish: Chrome or nickel plated Rough bronze. 

C. Pressure Vacuum Breakers : 

1. Standard: ASSE 1020. 

2. Operation: Continuous-pressure applications. 

3. Pressure Loss: 5 psig maximum, through middle third of flow range. 

4. Accessories: 

a. Valves: Ball type, on inlet and outlet. 

2.4 BACKFLOW PREVENTERS 

A. Intermediate Atmospheric-Vent Backflow Preventers : 

1. Standard: ASSE 1012. 

2. Operation: Continuous-pressure applications. 

3. Size: NPS 1/2 and NPS 3/4. 

4. Body: Bronze. 

5. End Connections: Union, solder joint. 

6. Finish: Chrome plated Rough bronze. 
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B. Reduced-Pressure-Principle Backflow Preventers : 

1. Standard: ASSE 1013. 

2. Operation: Continuous-pressure applications. 

3. Pressure Loss: 12 psig maximum, through middle third of flow range. 

4. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with 

AWWA C550 or that is FDA approved steel with interior lining that complies with 

AWWA C550 or that is FDA approved stainless steel for NPS 2-1/2 and larger. 

5. End Connections: Threaded for NPS 2 and smaller; flanged  for NPS 2-1/2 and larger. 

6. Configuration: Designed for horizontal, straight-through vertical-inlet, horizontal-

center-section, and vertical-outlet vertical <Insert configuration> flow. 

7. Accessories: 

a. Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet. 

b. Valves NPS 2-1/2 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. 

C. Double-Check, Backflow-Prevention Assemblies : 

1. Standard: ASSE 1015. 

2. Operation: Continuous-pressure applications unless otherwise indicated. 

3. Pressure Loss: 5 psig maximum, through middle third of flow range. 

4. Selected Unit Flow Range Limits:  

5. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with 

AWWA C550 or that is FDA approved steel with interior lining that complies with 

AWWA C550 or that is FDA approved stainless steel for NPS 2-1/2 and larger. 

6. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger. 

7. Configuration: Designed for horizontal, straight-through flow. 

8. Accessories: 

a. Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet. 

b. Valves NPS 2-1/2 and Larger: Outside-screw and yoke-gate type with flanged ends 

on inlet and outlet. 

D. Beverage-Dispensing-Equipment Backflow Preventers : 

1. Standard: ASSE 1022. 

2. Operation: Continuous-pressure applications. 

3. Size: NPS 1/4 or NPS 3/8. 

4. Body: Stainless steel. 

5. End Connections: Threaded. 

E. Dual-Check-Valve Backflow Preventers : 

1. Standard: ASSE 1024. 

2. Operation: Continuous-pressure applications. 

3. Size: NPS 1/2, NPS 3/4, NPS 1 and NPS 1-1/4. 

4. Body: Bronze with union inlet. 

F. Hose-Connection Backflow Preventers : 
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1. Standard: ASSE 1052. 

2. Operation: Up to 10-foot head of water back pressure. 

3. Inlet Size: NPS 1/2 or NPS 3/4. 

4. Outlet Size: Garden-hose thread complying with ASME B1.20.7. 

5. Capacity: At least 3-gpm flow. 

G. Backflow-Preventer Test Kits : 

1. Description: Factory calibrated, with gages, fittings, hoses, and carrying case with 

test-procedure instructions. 

2.5 TEMPERATURE-ACTUATED, WATER MIXING VALVES 

A. Individual-Fixture, Water Tempering Valves : 

1. Standard: ASSE 1016, thermostatically controlled, water tempering valve. 

2. Pressure Rating: 125 psig minimum unless otherwise indicated. 

3. Body: Bronze body with corrosion-resistant interior components. 

4. Temperature Control: Adjustable. 

5. Inlets and Outlet: Threaded. 

6. Finish: Rough or chrome-plated bronze. 

2.6 OUTLET BOXES 

A. Icemaker Outlet Boxes : 

1. Mounting: Recessed. 

2. Material and Finish: Enameled-steel or epoxy-painted-steel Enameled-steel, epoxy-

painted-steel, or plastic Plastic Stainless-steel box and faceplate. 

3. Faucet: Valved fitting complying with ASME A112.18.1. Include NPS 1/2 or smaller 

copper tube outlet. 

4. Supply Shutoff Fitting: NPS 1/2 gate, globe, or ball valve and NPS 1/2 copper, water 

tubing. 

2.7 WALL HYDRANTS 

A. Nonfreeze Wall Hydrants : 

1. Standard: ASME A112.21.3M for concealed exposed-outlet, self-draining wall 

hydrants. 

2. Pressure Rating: 125 psig. 

3. Operation: Loose key. 

4. Casing and Operating Rod: Of length required to match wall thickness. Include wall 

clamp. 

5. Inlet: NPS 3/4 or NPS 1. 

6. Outlet: Concealed, with integral vacuum breaker and garden-hose thread complying 

with ASME B1.20.7. 

7. Box: Deep, flush mounted with cover. 



22 1119 - 5 DOMESTIC WATER PIPING SPECIALTIES 

 

8. Box and Cover Finish: Polished nickel bronze. 

9. Outlet: Exposed, with integral vacuum breaker and garden-hose thread complying 

with ASME B1.20.7. 

10. Nozzle and Wall-Plate Finish: Polished nickel bronze. 

11. Operating Keys(s): One Two with each wall hydrant. 

B. Vacuum Breaker Wall Hydrants : 

1. Standard: ASSE 1019, Type A or Type B. 

2. Type: Freeze-resistant, automatic draining with integral air-inlet valve. 

3. Classification: Type A, for automatic draining with hose removed or Type B, for 

automatic draining with hose removed or with hose attached and nozzle closed. 

4. Pressure Rating: 125 psig. 

5. Operation: Loose key or wheel handle. 

6. Casing and Operating Rod: Of length required to match wall thickness. Include wall 

clamp. 

7. Inlet: NPS 1/2 or NPS 3/4. 

8. Outlet: Exposed with garden-hose thread complying with ASME B1.20.7. 

2.8 WATER-HAMMER ARRESTERS 

A. Water-Hammer Arresters : 

1. Standard: ASSE 1010 or PDI-WH 201. 

2. Type: Metal bellows Copper tube with piston. 

3. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F. 

2.9 AIR VENTS 

A. Bolted-Construction Automatic Air Vents : 

1. Body: Bronze. 

2. Pressure Rating and Temperature: 125-psig minimum pressure rating at 140 deg F. 

3. Float: Replaceable, corrosion-resistant metal. 

4. Mechanism and Seat: Stainless steel. 

5. Size: NPS 3/8 minimum inlet. 

6. Inlet and Vent Outlet End Connections: Threaded. 

B. Welded-Construction Automatic Air Vents : 

1. Body: Stainless steel. 

2. Pressure Rating: 150-psig minimum pressure rating. 

3. Float: Replaceable, corrosion-resistant metal. 

4. Mechanism and Seat: Stainless steel. 

5. Size: NPS 3/8 minimum inlet. 

6. Inlet and Vent Outlet End Connections: Threaded. 
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2.10 TRAP-SEAL PRIMER DEVICE 

A. Supply-Type, Trap-Seal Primer Device : 

1. Standard: ASSE 1018. 

2. Pressure Rating: 125 psig minimum. 

3. Body: Bronze. 

4. Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint. 

5. Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint. 

6. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not 

chrome finished. 

B. Drainage-Type, Trap-Seal Primer Device : 

1. Standard: ASSE 1044, lavatory P-trap with NPS 3/8 minimum, trap makeup 

connection. 

2. Size: NPS 1-1/4 minimum. 

3. Material: Chrome-plated, cast brass. 

2.11 FLEXIBLE CONNECTORS 

A. 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. 

2. End Connections NPS 2 and Smaller: Threaded copper pipe or plain-end copper tube. 

3. End Connections NPS 2-1/2 and Larger: Flanged copper alloy. 

B. 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. 

2. End Connections NPS 2 and Smaller: Threaded steel-pipe nipple. 

3. End Connections NPS 2-1/2 and Larger: Flanged steel nipple. 

3. EXECUTION 

3.1 INSTALLATION 

A. 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. 



22 1119 - 7 DOMESTIC WATER PIPING SPECIALTIES 

 

3. Do not install bypass piping around backflow preventers. 

B. Install temperature-actuated, water mixing valves 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. 

C. Install water-hammer arresters in water piping according to PDI-WH 201. 

D. Install air vents at high points of water piping. Install drain piping and discharge onto floor 

drain. 

E. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain 

trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust 

valve for proper flow. 

F. Install drainage-type, trap-seal primer valves as lavatory trap with outlet piping pitched 

down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or 

inlet fitting. 

3.2 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate 

or sign on or near each of the following: 

1. Pressure vacuum breakers. 

2. Intermediate atmospheric-vent backflow preventers. 

3. Reduced-pressure-principle backflow preventers. 

4. Double-check, backflow-prevention assemblies. 

5. Dual-check-valve backflow preventers. 

6. Water pressure-reducing valves. 

7. Calibrated balancing valves. 

8. Primary, thermostatic, water mixing valves. 

9. Primary water tempering valves. 

10. Outlet boxes. 

11. Supply-type, trap-seal primer valves. 

3.3 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test each pressure vacuum breaker reduced-pressure-principle backflow preventer 

double-check, backflow-prevention assembly and double-check, detector-assembly 

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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3.4 ADJUSTING 

A. Set field-adjustable pressure set points of water pressure-reducing valves. 

B. Set field-adjustable flow set points of balancing valves. 

C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves. 

END OF SECTION 
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SECTION 22 1316 

SANITARY WASTE AND VENT PIPING 

1. GENERAL 

1.1 WORK INCLUDES  

A. Base Bid: 

 

1. Plumbing Contractor: 

 

a. Pipe, tube, and fittings. 

b. Specialty pipe fittings. 

1.2 SYSTEM DESCRIPTION 

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. 

1.3 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF/ANSI 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. 

C. PROJECT CONDITIONS 

 

1. 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: 

2. Notify Architect Construction Manager Owner no fewer than two  days in advance of 

proposed interruption of sanitary waste service. 

3. Do not proceed with interruption of sanitary waste service without Architect's 

Construction Manager's Owner's written permission. 

1.4 SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: For solvent drainage system. Include plans, elevations, sections, and 

details. 
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2. PRODUCTS 

2.1 PIPING MATERIALS 

A. 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. 

2.2 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM A 74, Service and Extra Heavy class(es). 

B. Gaskets: ASTM C 564, rubber. 

C. Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber. 

2.3 COPPER TUBE AND FITTINGS 

A. Copper 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. 

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. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux. 

2.4 PVC PIPE AND FITTINGS 

A. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent. 

B. Cellular-Core PVC Pipe: ASTM F 891, Schedule 40. 

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. 
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1. Adhesive primer shall have a VOC content of 550 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive primer shall comply with the testing and product requirements of the 

California Department of Health Services' "Standard Practice for the Testing of 

Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

E. Solvent Cement: ASTM D 2564. 

1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Solvent cement shall comply with the testing and product requirements of the 

California Department of Health Services' "Standard Practice for the Testing of 

Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

2.5 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 

1. General Requirements: Fitting or device for joining piping with small differences in 

OD's or of different materials. Include end connections same size as and compatible 

with pipes to be joined. 

2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping 

system fitting. 

3. Unshielded, Nonpressure Transition Couplings: 

a. Standard: ASTM C 1173. 

b. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear 

ring and corrosion-resistant-metal tension band and tightening mechanism on 

each end. 

c. 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. 

4. Shielded, Nonpressure Transition Couplings: 

a. Standard: ASTM C 1460. 

b. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant 

outer shield and corrosion-resistant-metal tension band and tightening 

mechanism on each end. 

5. Pressure Transition Couplings: 

a. Standard: AWWA C219. 

b. Description: Metal, sleeve-type same size as, with pressure rating at least equal to, 

and ends compatible with, pipes to be joined. 
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c. Center-Sleeve Material: Manufacturer's standard Carbon steel Stainless steel 

Ductile iron Malleable iron. 

d. Gasket Material: Natural or synthetic rubber. 

e. Metal Component Finish: Corrosion-resistant coating or material. 

B. 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: 125 psig minimum at 180 deg F. 

3) End Connections: Solder-joint copper alloy and threaded ferrous. 

3. Dielectric Flanges: 

a. Description: 

1) Standard: ASSE 1079. 

2) Factory-fabricated, bolted, companion-flange assembly. 

3) Pressure Rating: 125 psig minimum at 180 deg F. 

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. 

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. 

3) Pressure Rating: 300 psig at 225 deg F. 

4) End Connections: Male threaded or grooved. 

5) Lining: Inert and noncorrosive, propylene. 



 

 

22 1316 - 5 SANITARY WASTE AND VENT PIPING 

 

3. EXECUTION 

3.1 PIPING INSTALLATION 

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 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. 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. 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. Straight tees, elbows, and crosses may be used on 

vent lines. Do not change direction of flow more than 90 degrees. Use proper size of 

standard increasers and reducers if pipes of different sizes are connected. Reducing size of 

drainage piping in direction of flow is prohibited. 

K. Lay buried building drainage piping beginning at low point of each system. Install true to 

grades and alignment indicated, with unbroken continuity of invert. Place hub ends of 

piping upstream. Install required gaskets according to manufacturer's written instructions 

for use of lubricants, cements, and other installation requirements. Maintain swab in piping 

and pull past each joint as completed. 

L. Install soil and waste drainage and vent piping at the following minimum slopes unless 

otherwise indicated: 

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3 

and smaller; 1 percent 2 percent  downward in direction of flow for piping NPS 4 and 

larger. 

2. Horizontal Sanitary Drainage Piping: 2 percent  downward in direction of flow. 



 

 

22 1316 - 6 SANITARY WASTE AND VENT PIPING 

 

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." 

1. Install encasement on underground piping according to ASTM A 674 or 

AWWA C105/A 21.5. 

N. Install steel piping according to applicable plumbing code. 

O. Install aboveground copper tubing according to CDA's "Copper Tube Handbook." 

P. Install aboveground ABS piping according to ASTM D 2661. 

Q. Install aboveground PVC piping according to ASTM D 2665. 

R. Do not enclose, cover, or put piping into operation until it is inspected and approved by 

authorities having jurisdiction. 

S. Install sleeves for piping penetrations of walls, ceilings, and floors. 

T. Install sleeve seals for piping penetrations of concrete walls and slabs. 

U. Install escutcheons for piping penetrations of walls, ceilings, and floors. 

3.2 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 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. 

D. Grooved Joints: Cut groove ends of pipe according to AWWA C606. 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. 

E. 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. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 Appendixes. 

3. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes. 
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3.3 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in OD's. 

2. In Drainage Piping: Unshielded 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 and Smaller: Use dielectric nipples unions. 

3. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges flange kits nipples. 

4. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits. 

3.4 VALVE INSTALLATION 

A. General valve installation requirements are specified in Section 220523.12 "Ball Valves for 

Plumbing Piping,"  

B. Shutoff Valves: 

1. Install gate or full-port ball valve for piping NPS 2 and smaller. 

2. Install gate valve for piping NPS 2-1/2 and larger. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger and support devices and installation specified in 

appropriate Sections of this specification. 

1. Install carbon-steel  pipe hangers for horizontal piping in noncorrosive environments. 

2. Install carbon-steel  pipe support clamps for vertical piping in noncorrosive 

environments. 

3. Vertical Piping: MSS Type 8 or Type 42, clamps. 

4. Install individual, straight, horizontal piping runs: 

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers. 

b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers. 

5. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe 

rolls. Support pipe rolls on trapeze. 

6. Base of Vertical Piping: MSS Type 52, spring hangers. 

B. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling. 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum 

rods. 

E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing 

and minimum rod diameters: 
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1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod. 

2. NPS 3 (DN 80): 60 inches with 1/2-inch rod. 

3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod. 

4. NPS 6 and NPS 8: 60 inches with 3/4-inch rod. 

5. NPS 10 and NPS 12: 60 inches with 7/8-inch rod. 

6. Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited 

to 60 inches. 

F. Install supports for vertical cast-iron soil piping every 15 feet. 

G. Install hangers for steel piping with the following maximum horizontal spacing and 

minimum rod diameters: 

1. NPS 1-1/4: 84 inches with 3/8-inch rod. 

2. NPS 1-1/2: 108 inches with 3/8-inch rod. 

3. NPS 2: 10 feet with 3/8-inch rod. 

4. NPS 2-1/2: 11 feet with 1/2-inch rod. 

5. NPS 3: 12 feet with 1/2-inch rod. 

6. NPS 4 and NPS 5: 12 feet with 5/8-inch rod. 

7. NPS 6 and NPS 8: 12 feet with 3/4-inch rod. 

8. NPS 10 and NPS 12: 12 feet with 7/8-inch rod. 

H. Install supports for vertical steel piping every 15 feet. 

I. Install hangers for copper tubing with the following maximum horizontal spacing and 

minimum rod diameters: 

1. NPS 1-1/4: 72 inches with 3/8-inch rod. 

2. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod. 

3. NPS 2-1/2: 108 inches with 1/2-inch rod. 

4. NPS 3 and NPS 5: 10 feet with 1/2-inch rod. 

5. NPS 6: 10 feet with 5/8-inch rod. 

6. NPS 8: 10 feet with 3/4-inch rod. 

J. Install supports for vertical copper tubing every 10 feet. 

K. Install hangers for ABS and PVC piping with the following maximum horizontal spacing 

and minimum rod diameters: 

1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod. 

2. NPS 3: 48 inches with 1/2-inch rod. 

3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod. 

4. NPS 6 and NPS 8: 48 inches with 3/4-inch rod. 

5. NPS 10 and NPS 12: 48 inches with 7/8-inch rod. 

L. Install supports for vertical ABS and PVC piping every 48 inches. 

M. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's 

written instructions. 
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3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures: Connect drainage 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 drainage 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. Equipment: Connect drainage piping as indicated. Provide shutoff valve if indicated 

and union for each connection. Use flanges instead of unions for connections NPS 2 

and larger. 

C. Where installing piping adjacent to equipment, allow space for service and maintenance of 

equipment. 

D. Make connections according to the following unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final 

connection to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 

connection to each piece of equipment. 

3.7 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 drainage 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. If testing is performed in segments, submit separate 

report for each test, complete with diagram of portion of piping tested. 
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2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and 

vent piping until it has been tested and approved. Expose work that was covered or 

concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping except outside 

leaders on completion of roughing-in. Close openings in piping system and fill with 

water to point of overflow, but not less than 10-foot head of water (30 kPa). From 15 

minutes before inspection starts to completion of inspection, water level must not 

drop. 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. 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). Use U-tube or 

manometer inserted in trap of water closet to measure this pressure. Air pressure must 

remain constant without introducing additional air throughout period of inspection. 

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. 

3.8 CLEANING AND PROTECTION 

A. Clean interior of piping. Remove dirt and debris as work progresses. 

B. Protect drains 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 ABS and PVC Piping: Protect plumbing vents exposed to sunlight with two coats 

of water-based latex paint. 

3.9 PIPING SCHEDULE 

A. Aboveground, soil and waste piping NPS 4 and smaller  shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 

2. Copper DWV tube, copper drainage fittings, and soldered joints. 

3. Solid-wall Cellular-core ABS pipe, ABS socket fittings, and solvent-cemented joints. 

4. Solid-wall Cellular-core PVC pipe, PVC socket fittings, and solvent-cemented joints. 

5. Dissimilar Pipe-Material Couplings: Unshielded Shielded, nonpressure transition 

couplings. 

B. Aboveground, vent piping NPS 4 and smaller shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 

2. Copper DWV tube, copper drainage fittings, and soldered joints. 

a. Option for Vent Piping, NPS 2-1/2 and NPS 3-1/2: Hard copper tube, Type M; 

copper pressure fittings; and soldered joints. 
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3. Solid-wall Cellular-core ABS pipe, ABS socket fittings, and solvent-cemented joints. 

4. Solid-wall Cellular-core PVC pipe, PVC socket fittings, and solvent-cemented joints. 

5. Dissimilar Pipe-Material Couplings: Unshielded Shielded, nonpressure transition 

couplings. 

C. Aboveground, vent piping NPS 5 and larger  shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 

2. Solid-wall Cellular-core PVC pipe, PVC socket fittings, and solvent-cemented joints. 

3. Dissimilar Pipe-Material Couplings: Unshielded Shielded, nonpressure transition 

couplings. 

D. Underground, soil, waste, and vent piping NPS 4 and smaller  shall be any of the 

following: 

1. Extra Heavy Service class, cast-iron soil piping; gaskets; and gasketed calking 

materials; and calked joints. 

2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints 

3. Dissimilar Pipe-Material Couplings: Unshielded Shielded, nonpressure transition 

couplings. 

END OF SECTION 
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SECTION 22 1319 

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. Floor drains. 

3. Roof flashing assemblies. 

4. Through-penetration firestop assemblies. 

5. Miscellaneous sanitary drainage piping specialties. 

6. Flashing materials. 

1.3 DEFINITIONS 

A. ABS: Acrylonitrile-butadiene-styrene plastic. 

B. FRP: Fiberglass-reinforced plastic. 

C. HDPE: High-density polyethylene plastic. 

D. PE: Polyethylene plastic. 

E. PP: Polypropylene plastic. 

F. PVC: Polyvinyl chloride plastic. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For drainage piping specialties to include in emergency, 

operation, and maintenance manuals. 
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1.6 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 

agency. 

B. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary 

piping specialty components. 

1.7 COORDINATION 

A. Coordinate size and location of roof penetrations. 

PART 2 - PRODUCTS 

2.1 CLEANOUTS 

A. Exposed Metal Cleanouts: 

1. ASME A112.36.2M, Cast-Iron Cleanouts: 

2. Standard: ASME A112.36.2M for cast iron for cleanout test tee. 

3. Size: Same as connected drainage piping 

4. Body Material: Hub-and-spigot, cast-iron soil pipe T-branch. Hubless, cast-iron soil pipe 

test tee as required to match connected piping. 

5. Closure: Countersunk with brass or cast-iron plug. 

6. Closure Plug Size: Same as or not more than one size smaller than cleanout size. 

B. Metal Floor Cleanouts: 

1. ASME A112.36.2M, Cast-Iron Cleanouts: 

2. Standard: ASME A112.36.2M for cast-iron soil pipe with cast-iron ferrule threaded, 

adjustable housing cleanout. 

3. Size: Same as connected branch. 

4. Type: Threaded, adjustable housing. 

5. Body or Ferrule: Cast iron 

6. Clamping Device: Not required 

7. Outlet Connection: Threaded 

8. Closure: Brass plug with straight threads and gasket 

9. Adjustable Housing Material: Cast iron with threads 

10. Frame and Cover Material and Finish: Rough bronze 

11. Frame and Cover Shape: Round 

12. Top Loading Classification: Light or Medium Duty. 

13. Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout. 

14. Standard: ASME A112.3.1. 

15. Size: Same as connected branch. 

16. Housing: Stainless steel. 

17. Closure: Stainless steel with seal. 

18. Riser: Stainless-steel drainage pipe fitting to cleanout. 
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C. Cast-Iron Wall Cleanouts: 

 

1. Standard: ASME A112.36.2M. Include wall access. 

2. Size: Same as connected drainage piping. 

3. Body: Hub-and-spigot, cast-iron soil pipe T-branch or Hubless, cast-iron soil pipe test tee 

as required to match connected piping. 

4. Closure: Countersunk, drilled-and-threaded brass plug. 

5. Closure Plug Size: Same as or not more than one size smaller than cleanout size. 

6. Wall Access: Round, flat, chrome-plated brass or stainless-steel cover plate with screw. 

7. Wall Access: Round, nickel-bronze or stainless-steel wall-installation frame and cover. 

2.2 FLOOR DRAINS 

A. Cast-Iron Floor Drains: 

 

1. Standard: ASME A112.6.3 

2. Pattern: Floor drain. 

3. Body Material: Gray iron 

4. Seepage Flange: Not required 

5. Anchor Flange: Not required 

6. Clamping Device: Not required 

7. Outlet: Bottom 

8. Coating on Interior and Exposed Exterior Surfaces: Not required 

9. Sediment Bucket: Not required 

10. Top or Strainer Material: Bronze 

11. Top of Body and Strainer Finish: Rough bronze 

12. Top Shape: Round 

13. Top Loading Classification: Light Duty 

14. Funnel: Not required 

15. Inlet Fitting: Not required 

16. Trap Material: Bronze or Cast iron 

17. Trap Pattern: Standard P-trap 

2.3 ROOF FLASHING ASSEMBLIES 

A. Roof Flashing Assemblies: 

 

1. Description: Manufactured assembly made of 4.0-lb/sq. ft. thick, lead flashing collar and 

skirt extending at least 6 inches from pipe, with galvanized-steel boot reinforcement and 

counterflashing fitting. 

a. Open-Top Vent Cap: Without cap. 

2.4 THROUGH-PENETRATION FIRESTOP ASSEMBLIES 

A. Through-Penetration Firestop Assemblies: 

 

1. Standard: UL 1479 assembly of sleeve and stack fitting with firestopping plug. 
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2. Size: Same as connected soil, waste, or vent stack. 

3. Sleeve: Molded PVC plastic, of length to match slab thickness and with integral nailing 

flange on one end for installation in cast-in-place concrete slabs. 

4. Stack Fitting: ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene 

O-ring at base and gray-iron plug in thermal-release harness. Include PVC protective cap 

for plug. 

5. Special Coating: Corrosion resistant on interior of fittings. 

2.5 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. Floor-Drain, Trap-Seal Primer Fittings: 

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 side inlet. 

B. 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. 

C. Expansion Joints 

1. Standard: ASME A112.21.2M. 

2. Body: Cast iron with bronze sleeve, packing, and gland. 

3. End Connections: Matching connected piping. 

4. Size: Same as connected soil, waste, or vent piping. 

2.6 FLASHING MATERIALS 

A. Lead Sheet: ASTM B 749, Type L51121, copper bearing, with the following minimum weights 

and thicknesses, unless otherwise indicated: 

1. General Use: 4.0-lb/sq. ft. thickness. 

2. Vent Pipe Flashing: 3.0-lb/sq. ft. thickness. 

B. Zinc-Coated Steel Sheet: ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-

inch minimum thickness, unless otherwise indicated. Include G90 hot-dip galvanized, mill-

phosphatized finish for painting if indicated. 

C. Elastic Membrane Sheet: ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum 

thickness. 

D. Fasteners: Metal compatible with material and substrate being fastened. 
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E. Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units 

required for installation; matching or compatible with material being installed. 

F. Solder: ASTM B 32, lead-free alloy. 

G. Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic. 

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. Use NPS 4 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 for piping NPS 4 and smaller and 100 feet 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. 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. Set 

with grates depressed according to the following drainage area radii: 

a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-inch 

total depression. 

b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope. 

c. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater than 1-

inch total depression. 

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and 

adjoining flooring. Maintain integrity of waterproof membranes where penetrated. 

4. Install individual traps for floor drains connected to sanitary building drain, unless 

otherwise indicated. 

E. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof. 

F. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof. 

G. Assemble open drain fittings and install with top of hub 1 inch above floor. 
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H. 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. 

I. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping 

discharge into sanitary drainage system. 

J. Install sleeve flashing device with each riser and stack passing through floors with waterproof 

membrane. 

K. Install vent caps on each vent pipe passing through roof. 

L. Install expansion joints on vertical stacks and conductors. Position expansion joints for easy 

access and maintenance. 

M. Install wood-blocking reinforcement for wall-mounting-type specialties. 

N. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is 

indicated. 

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. Install piping adjacent to equipment to allow service and maintenance. 

3.3 FLASHING INSTALLATION 

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are 

required. Join flashing according to the following if required: 

1. Lead Sheets: Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness or thicker. 

Solder joints of lead sheets 4.0-lb/sq. ft., 0.0625-inch thickness or thinner. 

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors 

and roofs with waterproof membrane. 

1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches, and 

skirt or flange extending at least 8 inches around pipe. 

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around sleeve. 

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches 

around specialty. 

C. Set flashing on floors and roofs in solid coating of bituminous cement. 

D. Secure flashing into sleeve and specialty clamping ring or device. 
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E. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing 

into cast-iron sleeve having calking recess. 

3.4 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 

until no leaks exist. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

3.5 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 221319 
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

 

PART 1) GENERAL 

 

a) SECTION INCLUDES 

 

A. Hangers and supports for HVAC equipment. 

 

b) SUBMITTALS FOR REVIEW 

 

 i) Product Data:  Provide data on roof curbs, roof rails, pipe supports: 

 

c) QUALITY ASSURANCE 

 

 i) Installer:  Company specializing in performing the work of this section and approved by 

manufacturer. 

 

d) REGULATORY REQUIREMENTS 

 

 i) Conform to applicable building code for manufacture, product, and installation of system. 

 

PART 2) PRODUCTS 

a) EQUIPMENT ROOF RAILS 

A. Manufacturers:  Custom Curb, Pate, Roof Products and Systems, ThyCurb or Vent 

Products Co. Inc 

B. Constructed of not less than 18-gauge galvanized steel reinforced so it is structurally 

capable of supporting the intended load with no penetrations through the curb flash-

ing, inside and outside corner sections that are mitered and continuously welded, 

filled with 3 pound density insulation, integral deck mounting flange, nominal two 

inch wood nailer, and galvanized steel counterflashing with attached galvanized steel 

channel track for securing pipe or duct roller and roller support.  Do not use built-in 

metal base flashings or cants.  Cant strips shall be provided for the application when 

required. 

b) EQUIPMENT ROOF CURBS 

A. Manufacturers:  Custom Curb, Pate, Roof Products and Systems, ThyCurb, Vent 

Products 

B. Equipment manufacturer's curbs that match their equipment are acceptable if they are 

approved by the National Roofing Contractors Association. 

C. Prefabricated Metal Curb 
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a. Minimum 12-inch clear height from above roof insulation thickness.  Roof 

curbs shall be constructed of not less than 18-gauge galvanized steel rein-

forced so it is structurally capable of supporting the intended load with no 

penetrations through the curb flashing, inside and outside corner sections 

that are mitered and continuously welded, filled with 3 pound density rigid 

insulation, integral deck mounting flange, nominal two inch wood nailer, 

and galvanized steel counterflashing.  Do not use built-in metal base flash-

ings or cants. Cant strips shall be provided for the application when re-

quired. 

c) EQUIPMENT FILTER CURB ADAPTER 

A. Manufacturers:  MicroMetl, Pate, or ThyCurb 

B. Filter curb adapter manufacturer shall match the standard roof curb manufacturer. 

C. Filter curbs shall be constructed of not less than 18 gauge galvanized steel reinforced 

so it is structurally capable of supporting the intended load, inside and outside corner 

sections that are mitered and continuously welded, filled with 3 pound density insula-

tion, integral mounting flange, nominal two inch wood nailer. 

D. Filter curb shall have an exterior access door/tray to allow for filter removal without 

the use of special tools or disassembling the unit or curb. Door/tray shall contain a 

latching system that will keep the door/tray closed when filter plenum is pressurized. 

E. Supply and return air chambers shall be air and watertight. 

F. Filter curb shall be capable of accepting a 4” deep filter. 

d) ROOF PIPE PORTALS 

A. Manufacturers: Custom Curb, Pate, Roof Products and Systems, ThyCurb, Vent 

Products. 

1. Minimum 12-inch clear height from above roof insulation thickness.  Roof curbs 

for portal assembly shall be constructed of not less than 18 gauge galvanized steel 

reinforced so it is structurally capable of supporting the intended load, inside and 

outside corner sections that are mitered and continuously welded, filled with 3 

pound density insulation, integral deck mounting flange, nominal two inch wood 

nailer, laminated acrylic clad thermoplastic or ABS cover with EPDM graduated 

step boots to accommodate various size pipes, fastening screws for cover, and 

stainless steel clamps for securing boots around the pipe.  Do not use built-in met-

al base flashings or cants. Cant strips shall be provided for the application when 

required. 

e) PIPE HANGERS AND SUPPORTS 
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A. Manufacturers:  Grinnell, Anvil, B-Line, Fee and Mason, Kindorf, Erico, Unistrut, or 

approved equal.  Grinnell figure numbers are listed below; equivalent material by 

other manufacturers is acceptable. 

B. INSULATED COPPER PIPE SUPPORT 

1. Hangers for Pipe sizes 4" and less:  Carbon steel, adjustable clevis, black finish. 

a. Grinnell Figure 65 with Grinnell Figure 167 insulation protection 

shield for each hanger. 

2. Multiple or Trapeze Hangers:  Steel channels with welded spacers, or unistrut 

with hanger rods. 

a. Grinnell Figure 46 with Figure 167 insulation protection shield at each 

hanger location 

f) BEAM CLAMPS 

A. MSS SP-58 Type 23 malleable black iron clamp for attachment to beam flange to 

0.62 inches thick for single threaded rods of 3/8, 1/2, and 5/8 inch diameter, for use 

with pipe sizes 4 inch and less.  Furnish with a hardened steel cup point set screw.  

Anvil figure 86. 

B. MSS SP-58 Type 28 or Type 29 forged steel jaw type clamp with a tie rod to lock 

clamp in place, suitable for rod sizes to 1-1/2-inch diameter but limited in application 

to pipe sizes 8 inch and less without prior approval.  Anvil figure 228. 

g) VIBRATION ISOLATION DEVICES 

C. Manufacturers:  Amber Booth, Korfund, Mason Industries, Kinetics Noise Control, 

Inc., Vibration Eliminator Co., or Vibro Acoustics. 

1. TYPE 1: NEOPRENE PAD 

Neoprene waffle pad, 40 durometer with 16 gauge shims between layers.  

2. TYPE 2: NEOPRENE PAD 

Double deflection neoprene mount, having a minimum static deflection of 0.35 

inches. Metal surfaces shall be covered with neoprene to resist corrosion. Include 

friction pads on both top and bottom surfaces so mounts need not be bolted to the 

floor but include bolt holes for those areas where bolting is required. For small 

fans, close-coupled pumps and similar small equipment, include steel rails for use 

between the isolator and the equipment to accommodate equipment overhang. 

3. TYPE 3: SPRING HANGER WITH NEOPRENE 
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Vibration hanger with a steel spring and 0.3" deflection neoprene element in se-

ries. Use neoprene element molded with a rod isolation bushing that passes 

through the hanger box. Select spring diameters and size hanger box lower holes 

large enough to permit the hanger rod to swing through a 30 degree arc before 

contacting the hole and short circuiting the spring. Select springs so they have a 

minimum additional travel to solid equal to 50% of the rated deflection. 

 

PART 3) EXECUTION 

 

a) EXAMINATION 

 

A. Verify that area of Work is ready for work of this section. 
 

b) INSTALLATION 

 

A. Install in accordance with manufacturer recommendations. 

 

B. Set steel and inertia bases for a 1” clearance between the concrete floor or housekeep-

ing pad and the base. 

 

C. Provide concrete fill for all inertia bases in accordance with the inertia base manufac-

turer’s recommendations. 

 

D. Do not allow installation practices to short circuit isolation devices.  

 

E. Install flexible piping connections on the equipment side of shut-off valves. 

 
c) HANGER AND SUPPORT SPACING 

 

A. Rigid round, rectangular and flat oval metal ducts shall be installed with support sys-

tems in accordance with SMACNA “HVAC Duct Construction Standards - Metal and 

Flexible” unless noted otherwise on the drawings or in the specifications.  Additional-

ly, horizontal ducts shall be supported within two feet of each elbow and within four 

feet of each branch intersection.  Vertical ducts shall be supported at each floor and at 

a maximum interval of sixteen feet. 

 

B. Wire hangers shall only be used for round ducts 12 inches or less in diameter. Rec-

tangular ducts and larger diameter round ducts shall be supported with strap hangers 

or steel shapes or uni-strut supports in accordance with SMACNA standards. 

 

C. Place a hanger within 12 inches of each horizontal elbow, valve, strainer, or similar 

piping specialty item. 

 

D. Where several pipes can be installed in parallel and at the same elevation, provide 

multiple or trapeze hangers. 

 

E. Support riser piping independently of connected horizontal piping. 
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F. Adjust hangers to obtain the slope specified in the piping section of this specification. 

 

G. SPACE HANGERS FOR PIPE AS FOLLOWS 

  Max. Horizontal Max Vertical 

Pipe Material Pipe Size Spacing Spacing 

     Steel ½" through 1¼" 6' - 0" 15‘ – 0” 

     Steel 1½" 8' - 0" 15’ – 0” 

     Steel 2" through 4" 10' - 0" 15’ – 0” 

    Copper ½" through 1" 6' - 0" 10’ – 0” 

    Copper 1¼" and larger 10' - 0" 10’ - 0” 

 
d) ISOLATION DEVICES OUTDOORS OR IN HIGH HUMIDITY AREAS 

 

A. Use only hot dip galvanized, stainless steel, or neoprene coated steel parts. 
 

e) EQUIPMENT ROOF RAILS 

PRODUCT DATA SHEET 0 - Use for piping, ductwork and equipment on roof.  Secure 

bottom of support flat on roof deck.  Secure equipment to curb in accordance with 

equipment manufacturer's instructions.  Apply two coats of zinc rich paint to cut 

edges of all galvanized steel elements.   

PRODUCT DATA SHEET 1 -  Flashing and counterflashing shall be the responsibility 

of the mechanical Contractor. Contractor shall utilize roofing warranty contractor as 

to not void warranty for all roofing work. 
A.  

f) EQUIPMENT ROOF CURBS 

 

A. Contractor shall verify roof type, construction, and pitch prior to ordering roof curbs.  

 

B. Contractor is responsible for providing a curb that is compatible with roof while maintaining 

a level surface for mounting unit. 

 

C. Secure bottom of support flat on roof deck.  Secure equipment to curb in accordance with 

equipment manufacturer's instructions.   

 

D. Flashing and counterflashing shall be the responsibility of the mechanical Contractor. Con-

tractor shall utilize roofing warranty contractor as to not void warranty for all roofing work. 

 

END OF SECTION 

 

END OF SECTION 230529 
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

 

PART 1) GENERAL 

 

a) SECTION INCLUDES 

 

A. Testing, Adjusting, Balancing, and Start Up of mechanical systems. 

 

1. Air condition equipment, including air distribution devices, supply ducts, air handling units, 

condensing units, fans, coils, and related equipment. 

 

2. Hydronic systems, including pumps, water distribution systems, heat exchangers, coils, and 

related equipment. 

 

b) SUBMITTAL FOR PROJECT CLOSEOUT 

 

A. Reports:  Submit three (3) copies of Testing, Adjusting, Balancing, and Start Up reports after 

work has been completed. 

 

1. All data obtained during testing, adjusting and balancing shall be recorded in accordance 

with, and on the forms recommended by, the referenced standards. 

 

2. Report recommendations for correcting unsatisfactory mechanical performances when sys-

tems cannot be successfully balanced. 

 

3. The reports shall be certified proof that the systems have been tested, adjusted and balanced 

in accordance with the referenced standards, are an accurate representation of how the sys-

tems have been installed; are a true representation of how the systems are operating at the 

completion of the testing, adjusting and balancing procedures; and are an accurate record of 

all final quantities measured, to establish normal operating values of the systems. 

 

1.3 QUALITY ASSURANCE 

 

A. Agency Qualifications:   

The services of an independent testing, adjusting and balancing agency meeting one of the refer-

enced standards specified below shall be employed by Contractor to check installation for con-

formity to design, measure the fluid quantities of the mechanical systems as required to meet de-

sign specifications, and record and report the results. 

 

B. Air balancing work shall be completed by an AABC or NEBB certified air balance contractor. 

Certification number and seal of registration shall be included with each balancing report. 

 

C. References: 

 

1. American Society of Heating, Refrigerating and Air-conditioning Engineers (ASHRAE): 

 

2. Standard111-2008 – Practices for Measurement, Testing, Adjusting and Balancing of Build-

ing Heating, Ventilation, Air-conditioning and Refrigeration Systems. 
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3. Applications Handbook 2011, Chapter 38 - Testing Adjusting and Balancing. 

 

4. Testing, Adjusting and Balancing Bureau (TABB) – International Standards for Environmen-

tal Systems Balance 

 

5. Sheet Metal and Air Conditioning Contractors’ National Standards for Total System Balance 

 

6. Associated Air Balance Council (AABC) – National Standards for Total System Balance 

 

7. National Environmental Balancing Bureau (NEBB) – Procedural Standards for Testing, Ad-

justing and Balancing of Environmental Systems 

 

1.4 COORDINATION 

A. The testing, adjusting and balancing Contractor shall coordinate his work with the mechanical 

system and temperature control system installing Contractors to accomplish coordination and 

verification of system operation and readiness for testing, adjusting and balancing. 

B. Coordinate and assist CxP with all verification activities defined within section (15030) including 

providing all required sampling date necessary for the commissioning process. 

 

1.5 SUBMITTALS 

Qualification Statements 

a. Submit company’s certification documents, including Contractor Certification 

b. Supervisor Certification 

c. Technician Certification 

C. Submit name of testing agency to Owner within thirty (30) days on Notice to Proceed 

D. Company name, address and phone number shall be included on cover of all reports. 

E. Submit list of projects completed by testing agency of similar size, scope and equipment.  

 

F. Submit a certification letter stating that the TAB agency is an independent entity not owned in 

part or in whole by any subcontractor employed on the current project. 

G. Reports  

 

1. Deficiency Report: Following examination of installed system, prior to balancing, submit 

report indicating system deficiencies that would prevent proper testing, adjusting and 

balancing of systems and equipment to meet specified performance. 

2. TAB Report: Submit a copy of the complete testing, adjusting and balancing report to A/E 

Project Manager via email. Report shall include any drawings indicating air outlets, 

thermostats and equipment identified to correspond with data sheets. 
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a. Reports shall be on TABB/SMACNA, (NEBB or AABC), forms that indicate 

information addressing each of the testing methods, readings and adjustments. 

b. Reports shall be submitted to A/E firm at the completion of testing and prior to 

occupancy of building. 

H. Closeout Submittals 

1. Provide complete copy of testing, adjusting and balancing report. Include report in operation 

and maintenance manual.  

 

1.6 QUALITY ASSURANCE 

 

Qualifications 

 

2. Testing and balancing shall be performed by a testing agency who specializes in testing, 

adjusting and balancing of heating, ventilating, air-moving equipment, air-conditioning 

systems and hydronic systems and has a minimum of one (1) year experience. 

 

3. Testing agency shall have successfully completed a minimum of five (5) projects, similar 

in size and scope. 

 
4. Testing agency and technician shall be a certified member of TABB, (AABC, and/or 

NEEB). Certification number and seal of registration shall be included with each 

balancing report. 

5. Maintain a copy of applicable standards at the project site. 

I. Certifications 

 

1. TAB Technician shall be certified by a nationally recognized certifying agency. 

J. Perform total system balance in accordance with Testing, Adjusting and Balancing Bureau 

(TABB) – Quality Assurance Program for Environmental Systems Balance, and (AABC 

National Standards for Field Measurement and Instrumentation and/or NEBB Quality 

Assurance Program – Conformance Certification). 

 

1.7 PROJECT CONDITIONS 

 

Testing, adjusting and balancing shall commence after the HVAC systems installation is complete and 

in working order. Associated areas of general construction shall be in place; including interior 

and exterior doors, windows, walls, ceilings and existing conditions.  

 

1.8 SPECIAL WARRANTY 

Provide warranty for period of ninety (90) days following physical occupancy of building, during 

which time, the Owner may request a re-check of up to 10% of total number of terminals, or 

resetting of any outlet, coil or device listed in the test report. This period of time shall be no 

longer than 180 days after submission of the completed report. 

K. Warranty shall meet the requirements of the following program(s): 
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1. TABB – International Quality Assurance Program 

2. AABC – National Project Performance Guarantee 

3. NEBB – Conformance Certification 

 

PART 3 EXECUTION 

 

3.1 GENERAL 

The supply, return and exhaust air systems shall be tested, adjusted and balanced. 

Vibration testing shall be performed on all rotating equipment. 

Start-up shall be accomplished as specified herein. 

 

3.2 PRELIMINARY PROCEDURES 

Prior to commencing testing, adjusting and balancing of environmental system(s), verify the following 

conditions, if deficiencies are evident, submit Deficiency Report to Architect. Do not begin 

testing, adjusting and balancing of environmental system until deficiencies have been remedied. 

4. Systems are started and operating in a safe and normal condition. 

5. Temperature control systems are installed, complete, and operable. 

6. Automatic and manual dampers are operable and fully open. 

7. Thermal overload protection is in place for fans, pumps, chillers and other equipment. 

8. Start up air filters are removed. 

9. Final filters are clean and properly installed.  

10. Duct and fan systems are clean. 

11. Fans are rotating correctly. 

12. Fire and volume dampers are in place and open.  

13. Air coils fins are cleaned and combed. 

14. Access doors are closed and duct end caps are in place. 

15. Air outlets are installed and connected. 

16. Hydronic systems are pressure tested, flushed, filled and properly vented. 

17. Leak testing on duct system has been performed in accordance with SMACNA 

Standards, or as specified. 

18. Pumps are rotating correctly. 



TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 - 5 

19. (Start-up/construction) strainers have been removed and all permanent strainers are clean 

and in place. 

20. Gauges and/or test parts are properly located for balancing. 

21. Service and balance valves are fully open. 

 

3.3 PERFORMING TESTING, ADJUSTING, AND BALANCING 

Perform testing, adjusting and balancing procedures on each system identified, in accordance with the 

detailed procedures outlined in the referenced standards except as may be modified below. 

Unless specifically instructed in writing, work specified in this section is to be performed during the 

normal workday. 

In areas containing ceilings, remove ceiling tile to accomplish balancing work; replace tile when work 

is complete and provide new tiles for tiles that are damaged by this procedure. If the ceiling 

construction requires the installation of access panels for completion of work under this section, 

provide panels for access as necessary. 

Cut insulation, ductwork and piping for installation of test probes to the minimum extent necessary for 

adequate performance of procedures. Patch using materials identical to those removed, 

maintaining vapor barrier integrity and pressure rating of systems. 

In air systems employing filters, blank off filter area to simulate a pressure drop that is midway 

between that of a clean filter and that of a dirty filter. 

Adjust equipment to yield specified total flow at terminals. Proceed taking measurements in mains and 

branches for final terminal balancing. Perform terminal balancing to specified flows balancing 

branch dampers, deflectors, extractors and valves prior to adjustment of terminals. 

Determine air handling system total supply and return airflow and return and exhaust fan total airflow 

at each piece of equipment utilizing a pitot tube duct traverse. Summation of air terminal 

inlet/outlet CFM’s is not acceptable, unless a pitot tube traverse is impractical. If summation of 

the air inlets/outlets is used in lieu of the traverse method, a valid explanation shall be submitted 

along with the balancing reports. Insufficient back-up information to support use of the 

summation method is cause for rejection of the balancing reports without review. 

Measure and record airflow and static air pressure conditions across fans, coils and filters. Indicate in 

report if cooling coil measurements were made on a wet or dry coil and if filter measurements 

were made on a clean or dirty filter. Spot check static air pressure conditions directly ahead of 

terminal units. Submit a static pressure profile for each air handling unit system. Unit static 

pressure profile shall be done at both minimum outside air CFM and at maximum outside air 

CFM (full economizer cycle) and also with the face and bypass dampers (when provided on air 

handling systems) in full bypass position as well as full face position. Reports submitted 

without air handling system static pressure profiles is cause for rejection of the balancing 

reports without review. 

Adjust outside air, return air and relief air dampers for design conditions at both the minimum and 

maximum settings and record both sets of data. Balance modulating dampers at extreme 
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conditions and record both sets of data. Balance variable air volume systems at maximum air 

flow rate, full cooling, and minimum flow rate, full heating; record all data. 

Provide fan and motor drive sheave adjustments to obtain design performance. If fan and motor drive 

sheaves require replacement to obtain design air volumes, provide sheave replacements at no 

additional cost to the project. Design air volume shall be obtained at all air handling unit 

operating conditions – minimum outside air and 100% outside air (economizer position) for all 

face and bypass damper positions (full face and full bypass).  

Final air system measurements to be within the following range of specified CFM:  

 

Fans -5% to +10% 

 

Grilles/Diffusers -5% to +10% 

 
Final water system measurements to be within the following range of specified GPM: 

 

Pumps -5% to +10% 

 

Coils -5% to +10% 

Cycle controls and verify proper operation and setpoints. Include in report description of temperature 

control operation and any deficiencies found. 

Permanently mark equipment settings, including damper and valve positions, control settings, and 

similar devices allowing settings to be restored. Set and lock memory stops. 

Leave systems in proper working order, replacing belt guards, closing access doors and electrical 

boxes, and restoring temperature controls to normal operating settings. 

L. Recorded data shall represent actual measured or observed conditions. 

M. Provide fan and motor drive sheave adjustments to obtain design performance. If fan and motor 

drive sheaves require replacement to obtain design air volumes, provide sheave replacements at 

no additional cost to the project. 

N. Areas or rooms designed to maintain positive, negative or balanced air pressures with respect to 

adjacent spaces, as indicated by the design air quantities, require special attention.  Adjust fan 

drives, distribution dampers, terminals and controls to maintain indicated pressure relationship. 

 

 

END OF SECTION 
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SECTION 230713 - DUCT INSULATION 

 

PART 1) GENERAL  

 

a) SECTION INCLUDES 

 

A. Duct insulation, vapor barrier, duct liner, jackets, coverings, sealers, mastic, adhesives, and accesso-

ries. 

 

B. Thermal insulation for the HVAC and plumbing systems to include piping, ductwork, fittings, cas-

ings, and equipment. 

 

b) SUBMITTALS FOR REVIEW 

 

A. Product Data:  Provide data on insulation, vapor barrier, duct liner, jackets, and coverings. 

 

B. Submittals that are not project specific and do not clearly identify what product/item is being submit-

ted for review will be rejected. Submittals must include at a minimum but not limited to; insulation 

density, R value and K factor to demonstrate compliance with the specifications. 

 

c) REGULATORY REQUIREMENTS 

 

 i) Conform to applicable building code for manufacture, product, and installation of system. 

 

ii) Fire Rated Assemblies: Refer to drawings for rating and assembly requirements.   

 

1. Provide duct insulation and liner which is identical in materials and construction as to the system 

tested.   

 

2. Acceptable testing agencies include Underwriters Laboratories, Inc. and Warnock Hersey Interna-

tional, Inc.   

 

C. Composite duct insulation (insulation, jackets, coverings, sealers, mastics and adhesives) shall be 

provided with flame-spread index of twenty-five (25) or less, and smoke-developed index of fifty (50) 

or less, as tested by ASTM E 84 (NFPA 255). 

 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation against dirt, water, chemical, and mechanical damage.  No damaged insulation will 

be accepted. 

 

B. Deliver insulation, coverings, cements, adhesives, and coatings to the site in factory fabricated con-

tainers with the manufacturer’s stamp or label affixed showing fire hazard ratings of the products. 

 

C. Store insulation in original wrappings and protect from weather and construction traffic.
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PART 2) PRODUCTS 

 

a) MANUFACTURERS 

 

A. The following manufacturers are acceptable: 

 

1. Insulation: 

a. Certainteed Corp. 

b. Johns Manville Products Co. 

c. Owens-Corning Fiberglass Corp. 

d. Knauf 

 

2. Adhesives 

a. Foster 

b. Chicago Mastic 

c. Armstrong 

d. Johns Manville Products Corp. 

e. Childers Inc. 

 

B. Insulation installers(s) shall have a minimum of five (5) years of successful installation expe-

rience on projects with pipe, duct, and equipment insulation similar to that required under this 

section. 

 

C. Jackets and Covers 

 

1. Childers and Covers 

 

2. Armstrong 

 

2.2 REFERENCES  

 

A. Material thickness; shall be provided to meet ASHRAE Standard 90.1 and all state and local 

codes. 

 

B. Rigid Fiberglass Ductwork Insulation: ASTM C 612, Class I. 

 

C. Flexible Fiberglass Ductwork Insulation: ASTM C 553, Type I, Class B-4. 

 

D. Jackets for Ductwork Insulation: ASTM C 921, Type I. 

 

E. Duct Liner: Fibrous glass, complying with Thermal Insulation Manufacturers Association 

(TIMA) AHC-101. 

 

F. Duct Liner Adhesive: Shall comply with ASTM C 916 “Specifications for Adhesive for Duct 

Thermal Insulation.” 

 

G. Duct Liner Fasteners: Shall comply with SMACNA HVAC Duct Construction Standard, Article 

S2.11. 
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2.3 DUCT INSULATION  

 

A. Flexible Duct Wrap Insulation: (Minimum R6 insulation - installed) 

 

1. Owens-Corning, “SoftR duct wrap insulation” 

 

2. Additional approved equal products shall be considered 

 
3. Insulation shall have a PSK vapor retarder facing with a 2” stapling and taping flange on one 

edge. 

 
4. Minimum density of .75 lb. per cu. ft., thermal conductivity of not more than 0.27 at 75˚F 

mean temperature, and be suitable for an operating temperature up to 250°F. 

 
5.  Vapor retarder facing shall be a foil-scrim-kraft laminate jacket, factory applied to the insula-

tion. Permeance shall not exceed 0.02 perms when tested in accordance with ASTM E96. 

Beach puncture resistance shall be 25 units minimum when tested in accordance with ASTM 

C1136. 

 

6. Stop and point insulation around access doors and damper operators to allow operation with-

out disturbing insulation or jacket material. 

 
B.  Rigid Fiberglass Insulation: (Minimum R6 insulation - installed) 

 

1. Owens-Corning 700 Series, having a thermal conductivity of not more than 0.23 at 75˚F 

mean temperature and a maximum operating temperature of 450°F. 

 

2. Inside applications: Minimum nominal density of 3 lbs. per cu. ft.,  

 

3. Exterior applications: 6 lbs. per cu. ft. nominal density. 

 

4. Jacket: FRK foil reinforced vapor barrier jacket, factory applied to insulation, maximum 

permeance of 0.02 perms (aged) and minimum beach puncture resistance of 25 units. 

 
C. Duct Liner:  

 

1. Owens-Corning, “QuietR”,  Johns Manville, “Permacote Linacoustic” 

or approved equal 

 
2. Glass fiber material, mat faced with an anti-microbial coating, 1” nominal thickness hav-

ing a density of 3 lbs/FT3 with maximum thermal conductivity of 0.25 Btu-inch per 

hour-square foot - degree F at 75°F mean temperature and an acoustical performance rat-

ing of NRC.060. 

 

3. Liner shall be rated in accordance with the following standards: 

 
a. ASTM C 1071 

b. NFPA 90A and 90B 

c. UL181 

d. ASTM C 1104 
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e. ASTM C 665 

f. ASTM G 22 

g. ASTM C 1338 

h. ASTM G 21 

 

4. Air friction correction factor shall not exceed 1.15 at 2000 fpm air velocity. 

 

5. Lining and adhesive shall be rated for air velocities to 6000 fpm and temperatures to 

250°F. 

 
D. Semi-Rigid Insulation with Vapor Barrier (Minimum R6 insulation - installed) 

 

1. Insulation shall be Owens Corning Fiberglass FLEXWRAP ASJ or approved equal. 

 

2. Semi-Rigid duct insulation shall be 2.5 lbs. per cu. ft. density glass fiber with maximum K 

factor of .24 at 75 degrees F. mean temperature. 

 

3. Jacket: White kraft reinforced vapor barrier all service jacket, factory applied to insulation, 

maximum permeance of 0.02 perms and minimum beach puncture resistance of 50 units. 

 

2.4 PIPE INSULATION 

 

A. Rigid Fiberglass 

 

1. Owens-Corning Fiberglas ASJ/SSL-II, Manville, Certainteed or Knauf fiberglass pipe in-

sulation, molded to conform to the pipe and split for application.  

  

2. Complete with flame retardant kraft reinforced foil all service white vapor barrier jacket.  

Jacket shall have a factory applied pressure sensitive double adhesive closure flap.  Cir-

cumferential end joints shall be sealed with 3” wide self-sealing kraft reinforced foil va-

por barrier white butt strips, maximum permeance of 0.01 perms.  

 
3. Concealed interior pipe insulation shall be 4 lbs. per cu. ft. density glass fiber with maxi-

mum K factor of .23 at 75 degrees F. mean temperature. 

 

4. Fiberglass density shall be 5.5 lbs./cu. ft. in equipment rooms and where pipes are ex-

posed. 

 

B.  Elastomeric Insulation 

 

1. Armstrong AP Armaflex or Halstead F/R Insul-Tube closed cell insulation, with mini-

mum nominal density of 5.5 lbs. per cu. ft., thermal conductivity of not more than 0.27 at 

75˚F mean temperature, and maximum water vapor transmission of 0.17 perm inch. The 

material shall have an acceptable application temperature range from 220°F to -40°F.  

 

2. No jacket is required for inside applications unless specified or noted otherwise. 

 
3. Materials shall have a flame-spread index of twenty-five (25) or less, and smoke-

developed index of fifty (50) or less, as tested in accordance with ASTM E 84, latest re-

vision. 
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4. Materials shall have a maximum K factor of .25 at 75 degrees F. mean temperature and a 

maximum water vapor transmission of 0.05 perm-inches. 

 

D. Piping Installed Outside of the Building 

 

1. Cover pipe insulation installed outside of the building with white, semi-gloss, ultraviolet 

inhibited, outdoor grade Venture Clad or Knauf Redi-Clad pipe insulation with self-

bonding, cold weather adhesive backing.  End to end joints must be lapped a minimum of 

2” for a watertight installation. 

 

2.5 ACCESSORIES 

 

A. Products shall be compatible with surfaces and materials on which they are applied 

and be compatible for use at operating temperatures of the systems to which they are 

applied. 

 

B. Adhesives, sealants, and protective finishes shall be as recommended by insulation 

manufacturer for applications specified. 

 

C. Insulation bands to be ¾ inch wide, constructed of aluminum or stainless steel. Min-

imum thickness to be 0.015 inch for aluminum and 0.010 inch for stainless steel. 

 

D. Insulating cement to be ANSI/ASTM C195, hydraulic setting mineral wool. 

 

E. Finishing cement to be ASTM C449. 

 

F. Fibrous glass cloth shall have a minimum untreated weight of 6 oz./sq. yd. 

 

G. Bedding compounds to be non-shrinking and permanently flexible. 

H. Vapor barrier coatings to be non-flammable, fire resistant, polymeric resin. 

 

I. Wire mesh reinforcing shall be corrosion resistant metal with a hexagonal pattern. 
 

PART 3 EXECUTION 

 

3.1 EXAMINATION 

 

 i) Verify that area of Work is ready for work of this section. 

 

3.2 INSTALLATION  

 

A. Install in accordance with manufacturer recommendations.  

 

B. Protect ductwork liner, flexible wrap and rigid boards from rain, weather and the con-

struction activity while the material is storage on site, and after installation.  Do not 

allow water to penetrate liner or insulation.  Remove and replace any damaged liner, 

wrap or boards.  
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C. Do not insulate systems or equipment that is specified to be pressure tested or in-

spected, until testing and inspection have been successfully completed. 

 

D. Ductwork shall not be insulated prior to installation of ductwork. All insulation shall 

be installed only after ductwork has been installed to minimize damage to insulation 

and vapor barrier. 

 

E. Piping, ductwork, and equipment shall be installed with clearances from walls, pip-

ing, ductwork, equipment, and other obstacles to permit the application of the full 

thickness of insulation as specified. 

 

F. Insulation, jackets, or accessories shall only be installed under ambient temperatures 

or conditions recommended by the manufacturer of the material. 

 

G. Insulation and jackets shall be provided as specified in the listings contained within 

this specification section, or as otherwise noted on the plans. Requirements apply to 

both exposed and concealed applications unless noted otherwise. 

 

H. Install insulation with smooth and even surfaces, and on clean and dry surfaces. Poor-

ly fitted joints or use of filler in voids will not be accepted. Provide neatly beveled 

terminations at nameplates, uninsulated fittings, and at other locations where insula-

tion terminates. 

 

I. Use full length material (as delivered from manufacturer) wherever possible. Scrap 

piecing of insulation will not be accepted. 

 

J. Provide removable insulation sections to permit easy access where inspection, ser-

vice, or repair is required. 

 

K. Install jackets with longitudinal joints facing wall or ceiling. 

 

L. Insulation shall be continuous through sleeves and openings except where partitions 

or assemblies are fire rated. Penetrations through rated assemblies shall be sealed 

with fireproofing insulation. 

 

M. Provide a continuous vapor barrier for insulation on the following systems: 
 

1. Refrigerant 

 

2. Insulated duct 

 

N. Glass fabric reinforcing shall be installed in accordance with manufacturer's recom-

mendations, and fitted without unnecessary wrinkles or seams. Seams shall overlap a 

minimum of 2 inches 
 

3.3 DUCTWORK 
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A. GENERAL 

 

1. Install in accordance with manufacturer recommendations.  

 

2. Where ductwork is specified to be pressure tested, do not insulate duct until pressure test 

has been successfully completed. 

 

3. Duct insulation shall be applied evenly over the duct surface, secured with bonding adhe-

sive in accordance with manufacturer's recommendations. 

 
4. Rigid and flexible insulation on sides and bottom of ductwork over 24" wide shall also be 

secured with stick clip or weld pin fasteners spaced 18" on center. Where weld pin fas-

teners are used, they shall be installed without damage to the interior galvanized surface 

of the duct. Pins to be neatly clipped back to each fastener. 

 

5. Insulation boards shall be installed by impaling them on metal pins which are either an-

chored to the duct by a waterproof cement specifically made for attachment to metal and 

in successful use for at least five years and guaranteed to hold at temperatures up to 

200°F or are welded to the metal so as not to distort or burn through the metal.  In either 

case, the pins shall be placed approximately 3” from each corner of the insulation and so 

spaced that no portion of the insulation, 20” x 20” sq., will be without a pin.  Each pin 

shall be able to support a load of 20 pounds. Install pins without damage to the interior 

galvanized surface of the duct. Clip pins back to washer and cover penetrations with tape 

of same material as jacket. 

 
6. Where vapor barrier jackets are specified, pins shall be covered with jacket material 

matching that of the duct insulation, sealed vapor tight, and covered with vapor barrier 

mastic. 

 

7. Insulation without factory jacket shall be cut and mitered to suit the surface on which it is 

being applied. Voids, seams, and joints shall be built up with insulating cement, finished 

to a smooth surface, and covered with glass fabric. 

 

8. For ductwork surfaces insulated with rigid ductboard insulation, apply 2 coats of vapor 

barrier mastic after application of the insulating cement. Vapor barrier and weatherproof 

mastics to be applied with glass fiber reinforcing fabric. 

 

9. Surface of duct must be cleaned before application of adhesives. 

 

10. Stop and point insulation around access doors and damper operators to allow operation 

without disturbing insulation or jacket material. 

 

11. Joints and seams of jackets for rigid fiberglass insulation shall be firmly butted together 

and covered with 6" wide glass cloth set in mastic. After first coat of mastic is dry, apply 

a second coat. 

 

12. Where reinforced kraft jackets are used, joints and seams shall be firmly butted together 

and covered with 3" wide tape furnished by jacket manufacturer, and specifically recom-

mended for the type of jacket being used. 
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13. Duct liner shall be applied with 100 percent adhesive coverage and mechanical fasteners 

located on 12” centers and within 2” of butted joints.  A heavy coat of adhesive shall be 

applied at joints. 

 

14. All dimensions shown on drawings are clear inside dimensions.  Increase ductwork sizes 

to accommodate liner. 

  

15. Seal and tape all flexible duct wrap 

 

16. Secure duct wrap to the bottom of large ducts to prevent sagging. 

 

B. SCHEDULE – DUCTWORK INSULATION 

 

1. Concealed Supply and Return Air Ductwork. 

 

a. Two and two tenths of an inch (2.2”) thick flexible fiberglass 

 

2. Outside Air Intake Ductwork. 

 

a. Two inch (2”) thick rigid fiberglass 

 

3. Exposed Supply and Return Air Ductwork. 

 

b. One and one half inch (1 ½”) thick rigid fiberglass 

 

4. Transfer Air Ductwork. 

 

a. One inch (1”) thick fiberglass liner 

 

5. Rectangular supply air ductwork downstream of VAV boxes (minimum 5 feet) (non 

healthcare applications only) 

 

a. One inch (1”) thick fiberglass liner 

 

6. Supply ductwork for a minimum of 15’-0” downstream from the outlet of the supply fan 

on all rooftop units. (non healthcare applications only) 

 

a. One inch (1”) thick fiberglass liner 

 

7. Exhaust air ductwork between isolation damper and exterior wall louver. 

 

a. One and one half inch (1 ½”) thick flexible fiberglass 

 

8. Ductwork exposed to weather  

 

a. Three inch (3”) rigid fiberglass (2 - 1 ½” layers) 

 
3.4 PIPING 

 

A. GENERAL 
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1. Fittings and valves may be insulated with factory molded "Zeston" type covers, or built 

up insulation. Built up insulation must have the same thickness as adjoining insulation. 

 

2. One-piece, insulated PVC covers may be used for fittings and valves if insulation thick-

ness and thermal performance is the same as adjoining insulation. Seams, joints between 

PVC cover and adjoining pipe insulation, and any staples or tacks used to secure seams in 

PVC covers, must be covered with 2 inch wide, 10 mil PVC tape and one coat of vapor 

barrier mastic. 

 

3. Provide inserts of high density block insulation at hanger or support locations. Block in-

sulation to be preformed for the pipe size and cover the bottom 180 degrees of the pipe. 

Insert must be installed under the finish jacket on piping 2 inches and larger to prevent 

insulation from sagging or compressing at support points. Inserts shall be heavy density 

insulating material acceptable for the operating temperature range of the system being in-

sulated. Wood blocks and block insulation cut into strips will not be accepted. Insulation 

inserts shall not be less than the following lengths: 

Pipe Size Length 
Through 2½"  10" 

3" to 6"  12" 

8" to 10"  16" 

12" and larger  22" 

 

4. Insulation shall be applied to piping with butt joints and longitudinal seams closed tight-

ly. 

 

5. Minimum acceptable lap on factory applied jackets shall be 2 inches, firmly cemented 

with lap adhesive. 

 

6. Joints shall be covered with factory furnished tape (2" minimum width) to match the 

jacket, firmly cemented with lap adhesive. 

 

7. Insulation, except that with vinyl jackets, shall be additionally secured to piping with the 

use of staples. Where staples are used on systems that require a vapor barrier, the lap and 

staples must be covered with a finish coat of vapor barrier mastic. 

8. On systems requiring a vapor barrier, apply 2 coats of vapor barrier mastic with glass fi-

ber reinforcing fabric, after application of the insulating cement. 

 

9. Install insulation with smooth and even surfaces, and on clean and dry surfaces. Provide 

neatly beveled terminations. Poorly fitted terminations or use of filler in voids will not be 

accepted.  

 

10. Where anchors or supports are secured directly to the pipe, extend insulation up the an-

chor or support for a distance of 4 times the insulation thickness. Maintain vapor barrier 

where insulation is terminated. 

 
11. Elastomeric insulation may be used for hot water heating run-outs where piping is not in 

a ventilation plenum. 

 

12. Elastomeric insulation shall be slipped onto the pipe prior to connection wherever possi-

ble. Where the slip-on technique is not possible, the insulation shall be slit, and applied to 
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the pipe. Seams and butt joints shall be sealed with an adhesive recommended by the in-

sulation manufacturer. 

 

13. On insulated piping with vapor barrier, insulate fittings, valves, unions, flanges, strainers, 

flexible connections, and expansion joints. Insulation for valves, unions, strainers, flexi-

ble connections, and expansion joints shall be removable for inspection and repair. 

 
14. At each pipe support location, provide half-round, 6” long, block at the bottom half of the 

piping in place of the fiberglass pipe insulation.  The blocks shall be wood or asbestos 

free calcium silicate pipe insulation of the same thickness as the adjoining fiberglass pipe 

insulation. 

 
15. The vapor barrier jacket shall be continuous through the support location and a 16 gauge 

12” long galvanized sheet steel saddle shall be wrapped around the pipe insulation be-

tween the jacket and the support.   

 

16. Entire installation shall be vaporproof.  Any breaks, rips, tears or omission of vapor bar-

rier shall be repaired prior to acceptance of installation. 

 

B. SCHEDULE – PIPING INSULATION 

 

 

Minimum Pipe Insulation Thickness 

Fluid Design 

Operating 

Temperature 

Range AND 

Usage (°F) 

Insulation Conductivity Nominal Pipe or Tube Size (inches) 

Range 

BTU ● in./ 

(h ● ft² ● °f)  

Mean Rating 

Temperature, °F 
< 1 1 to < 1 1/2 1 1/2 to < 4 

4 to < 

8 
≥ 8 

Heating and Hot Water Systems (Steam, Steam Condensate, Hot Water Heating and Domestic Water 

Systems) 

> 350 0.32 - 0.34 250 4.5 5.0 5.0 5.0 5.0 

251 - 350 0.29 - 0.32 200 3.0 4.0 4.5 4.5 4.5 

201 - 250 0.27 - 0.30 150 2.5 2.5 2.5 3.0 3.0 

141 - 200 0.25 - 0.29 125 1.5 1.5 2.0 2.0 2.0 

105 - 140 0.21 - 0.28 100 1.0 1.0 1.5 1.5 1.5 

Cooling and Cold-Water Systems (Chilled Water, Brine, Refrigerant, Domestic Water Systems) 

40 - 60 0.21 - 0.27 75 0.5 0.5 1.0 1.0 1.0 

< 40 0.20 - 0.26 50 0.5 1.0 1.0 1.0 1.5 

Cooling Coil Condensate Piping 1.0 1.0 1.0 1.0 1.0 

Horizontal Storm Water Piping and Vertical Lead-

ers including Roof Drain Bodies 
0.5 0.5 0.5 0.5 0.5 

Refrigerant Suction and Hot Gas Piping 0.75 0.75 0.75 0.75 0.75 

 

1. Piping systems described shall be insulated as follows; including flanges, fittings, valves, 

and expansion joints.  All piping subject to freezing such as in outdoor air, discharge ple-

nums, or outdoors shall be insulated with a minimum of 2-inch insulation. 
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2. All pipe insulation included in table shall be Rigid Fiberglass Type except for refrigerant 

suction and hot gas piping shall be Elastomeric Type. 

 

END OF SECTION 
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SECTION 23 2300  

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. This Section includes refrigerant piping used for air-conditioning applications. 

1.3 PERFORMANCE REQUIREMENTS 

A. Line Test Pressure for Refrigerant R-410A: 

1. Suction Lines for Air-Conditioning Applications: 300 psig. 

2. Suction Lines for Heat-Pump Applications: 535 psig. 

3. Hot-Gas and Liquid Lines: 535 psig. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of valve and refrigerant piping specialty indicated. Include pressure 

drop, based on manufacturer's test data, for the following: 

1. Thermostatic expansion valves. 

2. Solenoid valves. 

3. Hot-gas bypass valves. 

4. Filter dryers. 

5. Strainers. 

6. Pressure-regulating valves. 

B. Shop Drawings: 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. Show 

interface and spatial relationships between piping and equipment. 

1. Shop Drawing Scale:[1/4 inch equals 1 foot. 

2. Refrigerant piping indicated on Drawings is schematic only. Size piping and design 

actual 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. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Field quality-control test reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For refrigerant valves and piping specialties to include in 

maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Welding: Qualify procedures and personnel according to 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." 

1.8 PRODUCT STORAGE AND HANDLING 

A. Store piping in a clean and protected area with end caps in place to ensure that piping interior 

and exterior are clean when installed. 

1.9 COORDINATION 

A. Coordinate size and location of roof curbs, equipment supports, and roof penetrations. These 

items are specified in Section 077200 "Roof Accessories." 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Copper Tube: ASTM B 280, Type ACR. 

B. Wrought-Copper Fittings: ASME B16.22. 

C. Wrought-Copper Unions: ASME B16.22. 

D. Solder Filler Metals: ASTM B 32. Use 95-5 tin antimony or alloy HB solder to join copper 

socket fittings on copper pipe. 

E. Brazing Filler Metals: AWS A5.8. 

F. Flexible Connectors: 
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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 misalignment in minimum 7-inch- 

long assembly. 

4. Pressure Rating: Factory test at minimum 500 psig. 

5. Maximum Operating Temperature: 250 deg F. 

2.2 STEEL PIPE AND FITTINGS 

A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; Type, Grade, and wall thickness as 

selected in Part 3 piping applications articles. 

B. Wrought-Steel Fittings: ASTM A 234/A 234M, for welded joints. 

C. Steel Flanges and Flanged Fittings: ASME B16.5, steel, including bolts, nuts, and gaskets, 

bevel-welded end connection, and raised face. 

D. 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. 

E. Flanged Unions: 

1. Body: Forged-steel flanges for NPS 1 to NPS 1-1/2  and ductile iron for NPS 2 to NPS 3. 

Apply rust-resistant finish at factory. 

2. Gasket: Fiber asbestos free. 

3. Fasteners: Four plated-steel bolts, with silicon bronze nuts. Apply rust-resistant finish at 

factory. 

4. End Connections: Brass tailpiece adapters for solder-end connections to copper tubing. 

5. Offset Performance: Capable of minimum 3/4-inch  misalignment in minimum 7-inch- 

long assembly. 

6. Pressure Rating: Factory test at minimum 400 psig. 

7. Maximum Operating Temperature: 330 deg F . 

F. Flexible Connectors: 

1. Body: Stainless-steel bellows with woven, flexible, stainless-steel-wire-reinforced 

protective jacket 

2. End Connections: 

a. NPS 2 and Smaller: With threaded-end connections. 

b. NPS 2-1/2 and Larger: With flanged-end connections. 

3. Offset Performance: Capable of minimum 3/4-inch misalignment in minimum 7-inch- 

long assembly. 

4. Pressure Rating: Factory test at minimum 500 psig  

5. Maximum Operating Temperature: 250 deg F. 
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2.3 VALVES AND SPECIALTIES 

A. Diaphragm Packless Valves: 

1. Body and Bonnet: Forged brass or cast bronze; globe design with straight-through or 

angle pattern. 

2. Diaphragm: Phosphor bronze and stainless steel with stainless-steel spring. 

3. Operator: Rising stem and hand wheel. 

4. Seat: Nylon. 

5. End Connections: Socket, union, or flanged. 

6. Working Pressure Rating: 500 psig. 

7. Maximum Operating Temperature: 275 deg F. 

B. Packed-Angle Valves: 

1. Body and Bonnet: Forged brass or cast bronze. 

2. Packing: Molded stem, back seating, and replaceable under pressure. 

3. Operator: Rising stem. 

4. Seat: Nonrotating, self-aligning polytetrafluoroethylene. 

5. Seal Cap: Forged-brass or valox hex cap. 

6. End Connections: Socket, union, threaded, or flanged. 

7. Working Pressure Rating: 500 psig. 

8. Maximum Operating Temperature: 275 deg F. 

C. Check Valves: 

1. Body: Ductile iron, forged brass, or cast bronze; globe pattern. 

2. Bonnet: Bolted ductile iron, forged brass, or cast bronze; or brass hex plug. 

3. Piston: Removable polytetrafluoroethylene seat. 

4. Closing Spring: Stainless steel. 

5. Manual Opening Stem: Seal cap, plated-steel stem, and graphite seal. 

6. End Connections: Socket, union, threaded, or flanged. 

7. Maximum Opening Pressure: 0.50 psig. 

8. Working Pressure Rating: 500 psig. 

9. Maximum Operating Temperature: 275 deg F. 

D. Service Valves: 

1. Body: Forged brass with brass cap including key end to remove core. 

2. Core: Removable ball-type check valve with stainless-steel spring. 

3. Seat: Polytetrafluoroethylene. 

4. End Connections: Copper spring. 

5. Working Pressure Rating: 500 psig. 

E. Solenoid Valves: Comply with ARI 760 and UL 429; listed and labeled by an NRTL. 

1. Body and Bonnet: Plated steel. 

2. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice: Stainless steel. 

3. Seat: Polytetrafluoroethylene. 

4. End Connections: Threaded. 
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5. Electrical: Molded, watertight coil in NEMA 250 enclosure of type required by location 

with 1/2-inch conduit adapter, ac coil. 

6. Working Pressure Rating: 400 psig. 

7. Maximum Operating Temperature: 240 deg F. 

8. Manual operator. 

F. Safety Relief Valves: Comply with ASME Boiler and Pressure Vessel Code; listed and labeled 

by an NRTL. 

1. Body and Bonnet: Ductile iron and steel, with neoprene O-ring seal. 

2. Piston, Closing Spring, and Seat Insert: Stainless steel. 

3. Seat Disc: Polytetrafluoroethylene. 

4. End Connections: Threaded. 

5. Working Pressure Rating: 400 psig. 

6. Maximum Operating Temperature: 240 deg F. 

G. Thermostatic Expansion Valves: Comply with ARI 750. 

1. Body, Bonnet, and Seal Cap: Forged brass or steel. 

2. Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless steel. 

3. Packing and Gaskets: Non-asbestos. 

4. Capillary and Bulb: Copper tubing filled with refrigerant charge. 

5. Suction Temperature: 40 deg F 

6. Superheat: Adjustable or Nonadjustable. 

7. Reverse-flow option (for heat-pump applications). 

8. End Connections: Socket, flare, or threaded union. 

H. Hot-Gas Bypass Valves: Comply with UL 429; listed and labeled by an NRTL. 

1. Body, Bonnet, and Seal Cap: Ductile iron or steel. 

2. Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless steel. 

3. Packing and Gaskets: Non-asbestos. 

4. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice: Stainless steel. 

5. Seat: Polytetrafluoroethylene. 

6. Equalizer: [Internal] [External]. 

7. Electrical: Molded, watertight coil in NEMA 250 enclosure of type required by location 

with conduit adapter, and [24] [115] [208]-V ac coil. 

8. End Connections: Socket. 

9. Throttling Range: Maximum 5 psig. 

10. Working Pressure Rating: 500 psig. 

11. Maximum Operating Temperature: 240 deg F. 

I. Straight-Type Strainers: 

1. Body: Welded steel with corrosion-resistant coating. 

2. Screen: 100-mesh stainless steel. 

3. End Connections: Socket or flare. 

4. Working Pressure Rating: 500 psig. 

5. Maximum Operating Temperature: 275 deg F. 

J. Angle-Type Strainers: 
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1. Body: Forged brass or cast bronze. 

2. Drain Plug: Brass hex plug. 

3. Screen: 100-mesh monel. 

4. End Connections: Socket or flare. 

5. Working Pressure Rating: 500 psig. 

6. Maximum Operating Temperature: 275 deg F. 

K. Moisture/Liquid Indicators: 

1. Body: Forged brass. 

2. Window: Replaceable, clear, fused glass window with indicating element protected by 

filter screen. 

3. Indicator: Color coded to show moisture content in ppm. 

4. Minimum Moisture Indicator Sensitivity: Indicate moisture above 60 ppm. 

5. End Connections: Socket or flare. 

6. Working Pressure Rating: 500 psig. 

7. Maximum Operating Temperature: 240 deg F. 

L. Replaceable-Core Filter Dryers: Comply with ARI 730. 

1. Body and Cover: Painted-steel shell with ductile-iron cover, stainless-steel screws, and 

neoprene gaskets. 

2. Filter Media: 10 micron, pleated with integral end rings; stainless-steel support. 

3. Desiccant Media: Activated alumina or charcoal. 

4. Designed for reverse flow (for heat-pump applications). 

5. End Connections: Socket. 

6. Access Ports: NPS 1/4 connections at entering and leaving sides for pressure differential 

measurement. 

7. Maximum Pressure Loss: 2 psig . 

8. Working Pressure Rating: 500 psig. 

9. Maximum Operating Temperature: 240 deg F  

M. Permanent Filter Dryers: Comply with ARI 730. 

1. Body and Cover: Painted-steel shell. 

2. Filter Media: 10 micron, pleated with integral end rings; stainless-steel support. 

3. Designed for reverse flow (for heat-pump applications). 

4. End Connections: Socket. 

5. Access Ports: NPS 1/4  connections at entering and leaving sides for pressure differential 

measurement. 

6. Maximum Pressure Loss: 2 psig 

7. Working Pressure Rating: 500 psig. 

8. Maximum Operating Temperature: 240 deg F. 

N. Mufflers: 

1. Body: Welded steel with corrosion-resistant coating. 

2. End Connections: Socket or flare. 

3. Working Pressure Rating: 500 psig. 

4. Maximum Operating Temperature: 275 deg F. 
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O. Receivers: Comply with ARI 495. 

1. Comply with ASME Boiler and Pressure Vessel Code; listed and labeled by an NRTL. 

2. Comply with UL 207; listed and labeled by an NRTL. 

3. Body: Welded steel with corrosion-resistant coating. 

4. Tappings: Inlet, outlet, liquid level indicator, and safety relief valve. 

5. End Connections: Socket or threaded. 

6. Working Pressure Rating: 500 psig. 

7. Maximum Operating Temperature: 275 deg F. 

P. Liquid Accumulators: Comply with ARI 495. 

1. Body: Welded steel with corrosion-resistant coating. 

2. End Connections: Socket or threaded. 

3. Working Pressure Rating: 500 psig. 

4. Maximum Operating Temperature: 275 deg F. 

2.4 REFRIGERANTS 

A. 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: 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

1. Atofina Chemicals, Inc. 

2. DuPont Company; Fluorochemicals Div. 

3. Honeywell, Inc.; Genetron Refrigerants. 

4. INEOS Fluor Americas LLC. 

5. Other manufacturer with approval prior to bid 

 

C. ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A 

A. Suction Lines NPS 1-1/2 and Smaller for Conventional Air-Conditioning Applications: Copper, 

Type ACR, annealed-temper tubing and wrought-copper fittings with brazed  or soldered joints. 

B. Suction Lines NPS 3-1/2 and Smaller for Conventional Air-Conditioning Applications: Copper, 

Type ACR or L, drawn-temper tubing and wrought-copper fittings with brazed or soldered 

joints. 

C. Suction Lines NPS 4 and Smaller for Conventional Air-Conditioning Applications: Copper, 

drawn-temper tubing and wrought-copper fittings with soldered joints. 
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D. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications]: Copper, Type ACR 

or L, annealed- or drawn-temper tubing and wrought-copper fittings with brazed or soldered 

joints. 

E. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications:  Copper, Type K, 

annealed- or drawn-temper tubing and wrought-copper fittings with brazed or soldered joints. 

F. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications: Copper, drawn-

temper tubing and wrought-copper fittings with 95-5 tin-antimony soldered joints. 

G. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications: Copper, drawn-

temper tubing and wrought-copper fittings with Alloy HB soldered joints. 

H. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications: 

1. NPS 5/8 and Smaller: Copper, Type ACR or L, annealed- or drawn-temper tubing and 

wrought-copper fittings with brazed or soldered joints. 

2. NPS 3/4 to NPS 1  and Smaller: Copper, Type K , annealed- or drawn-temper tubing and 

wrought-copper fittings with brazed or soldered joints. 

3. NPS 1-1/4 and Smaller: Copper, drawn-temper tubing and wrought-copper fittings with 

95-5 tin-antimony soldered joints. 

4. NPS 1-1/2 to NPS 2: Copper, drawn-temper tubing and wrought-copper fittings with 

Alloy HB soldered joints. 

I. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications or NPS 2 to NPS 4: 

Schedule 40, black-steel and wrought-steel fittings with welded joints. 

J. Safety-Relief-Valve Discharge Piping: Copper, Type ACR or L, annealed- or drawn-temper 

tubing and wrought-copper fittings with brazed  or soldered joints. 

K. Safety-Relief-Valve Discharge Piping: Copper, Type K, annealed- or drawn-temper tubing and 

wrought-copper fittings with brazed or soldered joints. 

L. Safety-Relief-Valve Discharge Piping: Copper, drawn-temper tubing and wrought-copper 

fittings with 95-5 tin-antimony soldered joints. 

M. Safety-Relief-Valve Discharge Piping: Copper, drawn-temper tubing and wrought-copper 

fittings with Alloy HB soldered joints. 

N. Safety-Relief-Valve Discharge Piping: 

1. NPS 5/8  and Smaller: Copper, Type ACR or L, annealed- or drawn-temper tubing and 

wrought-copper fittings with brazed or soldered joints. 

2. NPS 3/4 to NPS 1  and Smaller: Copper, Type K, annealed- or drawn-temper tubing and 

wrought-copper fittings with brazed or soldered joints. 

3. NPS 1-1/4 and Smaller: Copper, drawn-temper tubing and wrought-copper fittings with 

95-5 tin-antimony soldered joints. 

4. NPS 1-1/2 to NPS 2: Copper, drawn-temper tubing and wrought-copper fittings with 

Alloy HB soldered joints. 
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O. Safety-Relief-Valve Discharge Piping NPS 2 to NPS 4: Schedule 40, black-steel and wrought-

steel fittings with welded joints. 

3.2 VALVE AND SPECIALTY APPLICATIONS 

A. Install diaphragm packless or packed-angle valves in suction and discharge lines of compressor. 

B. Install service valves for gage taps at inlet and outlet of hot-gas bypass valves and strainers if 

they are not an integral part of valves and strainers. 

C. Install a check valve at the compressor discharge and a liquid accumulator at the compressor 

suction connection. 

D. Except as otherwise indicated, install diaphragm packless or packed-angle valves on inlet and 

outlet side of filter dryers. 

E. Install a full-sized, three-valve bypass around filter dryers. 

F. Install solenoid valves upstream from each expansion valve and hot-gas bypass valve. Install 

solenoid valves in horizontal lines with coil at top. 

G. Install thermostatic expansion valves as close as possible to distributors on evaporators. 

1. Install valve so diaphragm case is warmer than bulb. 

2. Secure bulb to clean, straight, horizontal section of suction line using two bulb straps. Do 

not mount bulb in a trap or at bottom of the line. 

3. If external equalizer lines are required, make connection where it will reflect suction-line 

pressure at bulb location. 

H. Install safety relief valves where required by ASME Boiler and Pressure Vessel Code. Pipe 

safety-relief-valve discharge line to outside according to ASHRAE 15. 

I. 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. 

J. Install strainers upstream from and adjacent to the following unless they are furnished as an 

integral assembly for device being protected: 

1. Solenoid valves. 

2. Thermostatic expansion valves. 

3. Hot-gas bypass valves. 

4. Compressor. 

K. Install filter dryers in liquid line between compressor and thermostatic expansion valve, and in 

the suction line at the compressor. 

L. Install receivers sized to accommodate pump-down charge. 

M. Install flexible connectors at compressors. 
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3.3 PIPING INSTALLATION 

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. Refer to Section 230900 "Instrumentation and Control for HVAC" and Section 230993 

"Sequence of Operations for HVAC Controls" for solenoid valve controllers, control wiring, 

and sequence of operation. 

K. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 

fittings. 

L. 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. 

M. Install refrigerant piping in protective conduit where installed belowground. 

N. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical 

injury. 

O. Slope refrigerant piping as follows: 

1. Install horizontal hot-gas discharge piping with a uniform slope downward away from 

compressor. 

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. 



 

 

23 2300 - 11 REFRIGERANT PIPING 

P. 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. 

Q. Before installation of steel refrigerant piping, clean pipe and fittings using the following 

procedures: 

1. Shot blast the interior of piping. 

2. Remove coarse particles of dirt and dust by drawing a clean, lintless cloth through tubing 

by means of a wire or electrician's tape. 

3. Draw a clean, lintless cloth saturated with trichloroethylene through the tube or pipe. 

Continue this procedure until cloth is not discolored by dirt. 

4. Draw a clean, lintless cloth, saturated with compressor oil, squeezed dry, through the tube 

or pipe to remove remaining lint. Inspect tube or pipe visually for remaining dirt and lint. 

5. Finally, draw a clean, dry, lintless cloth through the tube or pipe. 

6. Safety-relief-valve discharge piping is not required to be cleaned but is required to be 

open to allow unrestricted flow. 

R. Install piping with adequate clearance between pipe and adjacent walls and hangers or between 

pipes for insulation installation. 

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. 

F. Threaded Joints: Thread steel 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. 



 

 

23 2300 - 12 REFRIGERANT PIPING 

G. Steel pipe can be threaded, but threaded joints must be seal brazed or seal welded. 

H. Welded Joints: Construct joints according to AWS D10.12/D10.12M. 

I. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service 

application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads. 

3.5 HANGERS AND SUPPORTS 

A. Hanger, support, and anchor products are specified in Section 230529 "Hangers and Supports 

for HVAC Piping and Equipment." 

B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet long. 

2. Roller hangers and spring hangers for individual horizontal runs 20 feet  or longer. 

3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet 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. 

C. Install hangers for copper tubing with the following maximum spacing and minimum rod sizes: 

1. NPS 1/2: Maximum span, 60 inches; minimum rod size, 1/4 inch. 

2. NPS 5/8 : Maximum span, 60 inches; minimum rod size, 1/4 inch. 

3. NPS 1: Maximum span, 72 inches; minimum rod size, 1/4 inch. 

4. NPS 1-1/4: Maximum span, 96 inches; minimum rod size, 3/8 inch. 

5. NPS 1-1/2: Maximum span, 96 inches; minimum rod size, 3/8 inch. 

6. NPS 2: Maximum span, 96 inches; minimum rod size, 3/8 inch. 

7. NPS 2-1/2: Maximum span, 108 inches; minimum rod size, 3/8 inch. 

8. NPS 3: Maximum span, 10 feet; minimum rod size, 3/8 inch. 

9. NPS 4: Maximum span, 12 feet; minimum rod size, 1/2 inch. 

D. Install hangers for steel piping with the following maximum spacing and minimum rod sizes: 

1. NPS 2: Maximum span, 10 feet; minimum rod size, 3/8 inch. 

2. NPS 2-1/2: Maximum span, 11 feet; minimum rod size, 3/8 inch. 

3. NPS 3: Maximum span, 12 feet; minimum rod size, 3/8 inch. 

4. NPS 4: Maximum span, 14 feet; minimum rod size, 1/2 inch. 

E. Support multifloor vertical runs at least at each floor. 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. Comply with ASME B31.5, Chapter VI. 
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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 Part 1 "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. 

d. Remake leaking joints using new materials, and retest until satisfactory results are 

achieved. 

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 . 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. 

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. Open shutoff valves in condenser water circuit. 

2. Verify that compressor oil level is correct. 

3. Open compressor suction and discharge valves. 

4. Open refrigerant valves except bypass valves that are used for other purposes. 

5. Check open compressor-motor alignment and verify lubrication for motors and bearings. 

E. Replace core of replaceable filter dryer after system has been adjusted and after design flow 

rates and pressures are established. 

END OF SECTION 
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SECTION 233113 - METAL DUCTS 

 

PART 1) GENERAL 

 

a) SECTION INCLUDES 

 

A. Ductwork, lining, flexible ductwork 

 

1.2 SUBMITTALS FOR REVIEW 

 

 i) Shop Drawings:  Indicate the following information: 

 

 ii) Product Data:  Provide data on the following items: 

 

1. Flexible ductwork 

 

2. Duct liner 

 

1.3 REFERENCE STANDARDS 

 

 A. Comply with the following standards: 

 

1. SMACNA “HVAC Duct Construction Standards, Metal and Flexible.” 

 

2. ASTM A90 Test Method for Weight of Coating on Zinc-Coated (Galvanized) Iron or 

Steel Articles 

 
3. NFPA 90A Standard for the Installation of Air Conditioning and Ventilating Systems 

 
4. SMACNA “HVAC Air Duct Leakage Test Manual” 

 
5. SMACNA “HVAC Systems - Duct Design” 

 

1.3 QUALITY ASSURANCE 

 

A. Construct ductwork to be free from vibration, chatter, objectionable pulsations and leakage 

under specified operating conditions. 

 

B. Ductwork, tapes and sealant shall have a flame spread rating no greater than 25 and a 

smoke developed rating no greater than 50 when tested in accordance with ASTM E 84, 

UL 723 or NFPA 255. 

 

C. Use material, weight, thickness, gauge, construction and installation methods as outlined in 

the latest editions of the following SMACNA 

 

1.4 REGULATORY REQUIREMENTS 

 

 i) Conform to applicable building code for manufacture, product, and installation of system. 



METAL DUCTS 233113 - 2 

 

PART 2) PRODUCTS 

 

2.1 GENERAL 

 

A. Duct sizes indicated  on plans are net inside dimensions; where duct liner is specified, dimen-

sions are net, inside of liner. 

 

2.2 DUCTWORK 

  

A. Metal Ductwork:  

 

1. Use ASTM A 653 galvanized steel sheet of lock forming quality.  Galvanized coating to 

be 1.25 ounces per square foot, both sides of sheet, G90 in accordance with ASTM A90.  

Provide “Paint Grip” finish or galvanneal sheetmetal for ductwork that will be painted. 
 

2. Aluminum Sheet: 

 

a. Use ANSI/ASTM B209 aluminum sheet, alloy 3003H-14, capable of double seaming 

without fracture. 
 

3. Stainless Steel Sheet: 

 

a. Use ASTM A167, Type 304 or 316 stainless steel sheet as specified, 316L if welded 

ductwork, with No. 2B finish for concealed work and No. 3 finish for exposed work. 
 

B. Flexible Ductwork:   

 

1. Factory fabricated, UL 181 listed as a class 1 duct, and having a flame spread of 25 or 

less and a smoke developed rating of 50 or under in accordance with NFPA 90A. Flexible 

Air Connectors are not allowed. 

 

2. Rated for pressures and temperatures involved but not less than a 180°F service tempera-

ture and ±2 inch pressure class. 

 

3. Duct to be composed of polyester film, aluminum laminate or woven and coated fiber-

glass fabric bonded permanently to corrosion resistant coated steel wire helix. Two-ply, 

laminated, and corrugated aluminum construction may also be used. 

 

4. Where duct is specified to be insulated, provide a minimum 1-inch fiberglass insulation 

blanket with maximum thermal conductance of 0.23 K (75 degrees F.) and vapor barrier 

jacket of polyethylene or metalized reinforced film laminate. Maximum perm rating of 

vapor barrier jacket to be 0.1 perm. 

 
5. Flexible duct elbow supports shall be provided when flexible duct is used on 90-degree 

elbows. 

 
6. One of the following approved manufacturers may be used: 

 

a. Thermaflex 

b. Clevaflex 
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c. Flexmaster 

d. Additional approved equal products shall be considered.  

 

2.3 DUCTWORK PRESSURE CLASSIFICATION 

 

A. Supply ductwork upstream of VAV terminal units shall be constructed for a minimum of 3" 

working pressure.   

 

B. Supply ductwork downstream of VAV terminal units shall be constructed for 1/2" working 

pressure. 

 
C. Supply ductwork on constant volume units shall be constructed for 2" working pressure.   

 

D. Transfer air ductwork shall be constructed for 1/2" working pressure. 

 
E. Return and exhaust ducts shall be constructed for 1" working pressure. 

 

2.4 LOW PRESSURE DUCTWORK (Maximum 3-inch pressure class) 

 

A. Fabricate and install ductwork in sizes indicated on the drawings and in accordance with 

SMACNA recommendations, except as modified below.   
 

B. Construct so that all interior surfaces are smooth.  Use slip and drive or flanged and bolted 

construction when fabricating rectangular ductwork.   Use spiral lock seam construction when 

fabricating round spiral ductwork.  Sheet metal screws may be used on duct hangers, trans-

verse joints and other SMACNA approved locations if the screw does not extend more than 

1/2 inch into the duct.   
 

C. Use elbows and tees with a center line radius to width or diameter ratio of 1.5 wherever space 

permits.  When a shorter radius must be used due to limited space, install single wall sheet 

metal splitter vanes in accordance with SMACNA publications, Type RE 3.  Where space 

will not allow and the C value of the radius elbow, as given in SMACNA publications, ex-

ceeds 0.31, use rectangular elbows with turning vanes as specified in Section 233300.  

Square throat-radius heel elbows are not acceptable unless provided with turning vanes. 

Straight taps or bullhead tees are not acceptable. 
 

D. Where rectangular elbows are used, provide turning vanes in accordance with Section 15910. 
 

E. Provide expanded take-offs or 45-degree entry fittings for branch duct connections with 

branch ductwork airflow velocities greater than 700 fpm. Square edge 90-degree take-off 

fittings or straight taps will not be accepted. 
 

F. Button punch snaplock construction will not be accepted on aluminum ductwork. 
 

G. Round ducts may be substituted for rectangular ducts if sized in accordance with ASHRAE 

table of equivalent rectangular and round ducts.  No variation of duct configuration or sizes 

permitted except by written permission of the Architect/Engineer. 
 

H. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible.  Di-

vergence upstream of equipment shall not exceed 30 degrees; convergence downstream shall 

not exceed 45 degrees. 
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2.5 FITTINGS, SEAMS, AND ACCESSORIES 

  

A. All butt joints shall be of the standing seam type with a continuous application of duct sealant 

mastic applied along the entire length of the joint. 

 

B. Longitudinal joints shall be “Pittsburgh lock” or grooved seam type with a full continuous 

mastic seal provided prior to the final closure. 

 

C. Large Duct Seams:  Rectangular ductwork with a side dimension of 42" or greater shall be 

joined using the Ductmate system.  These ducts shall be flanged, gasketed and sealed, with 

bolted construction. 

 

D. Round Ductwork Fittings; shall be factory prefabricated, 20 gauge. 

 

E. Round Ductwork Seams:  All round ductwork shall be joined and sealed with the United Duct 

Sealer and plastic backed tape as recommended by the manufacturer. 

 

PART 3) EXECUTION 

 

a) EXAMINATION 

 

A. Verify that area of Work is ready for work of this section.  

 

B. Verify dimensions at the site, making field measurements and drawings necessary for fabrica-

tion and erection.  Check plans showing work of other trades and consult with A/E in the 

event of any interference.  

 

C. Make allowances for beams, pipes or other obstructions in building construction and for work 

of other contractors.  Transform, divide or offset ducts as required, in accordance with 

SMACNA HVAC Duct Construction Standards, except do not reduce duct to less than six 

inches in any dimension and do not exceed an 8:1 aspect ratio.  Where it is necessary to take 

pipes or similar obstructions through ducts, construct easement as indicated in SMACNA 

HVAC Duct Construction Standards.  In all cases, seal to prevent air leakage. 

 
b) INSTALLATION 

 

A. Install in accordance with manufacturer recommendations. 

 

B. Ductwork shall be assembled and installed to achieve air-tight (5 percent leakage) 

systems.  Ducts shall be rigidly supported with suitable ties, braces, hangers and an-

chors of type which will hold ducts true-to-shape and prevent buckling and satisfy 

seismic support requirements. 

 

C. Use elbows and tees with a center line radius to width or diameter ratio of 1.5 wher-

ever space permits. When a short radius (less than 1.5 ratio) elbow must be used due 

to limited space, install single wall sheet metal turning vanes.  Where space does not 

allow, and the C value of the radius elbow, as given in SMACNA publications, ex-

ceeds 0.31, use rectangular elbows with turning vanes as specified in Section 23 33 
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00. Square throat-radius heel elbows are not acceptable. 

 

D. Rectangular transitions shall be constructed with a maximum convergence of 15 de-

grees on the transition edge. 

E. Where ducts pass through fire-rated floors, walls, or partitions, firestopping shall be 

provided between duct and structure, in accordance with requirements of ASTM E 48 

and UL-1479. 

 

F. Where ducts pass through smoke partitions, caulking shall be provided between duct 

and structure to prevent the free passage of smoke. 

 

G. Branch connections shall comply with the figures shown in the latest edition of 

SMACNA “HVAC Duct Construction Standards - Metal and Flexible”. 

 

H. Offsets and transitions shall comply with the figures shown in the latest edition of 

SMACNA “HVAC Duct Construction Standards - Metal and Flexible”. 

 

I. Provide expanded take-offs for branch duct connections or 45-degree entry fittings. 

Square edge 90-degree take-off fittings or straight taps are not acceptable. Spin 

in and straight taps are not allowed. 

 

J. Round ducts may be substituted for rectangular ducts if sized in accordance with 

ASHRAE table of equivalent rectangular and round ducts. No variation of duct con-

figuration or sizes permitted except by written permission of the Architect/Engineer. 

 

K. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possi-

ble. Divergence upstream of equipment shall not exceed 30 degrees; convergence 

downstream shall not exceed 45 degrees. 

 

L. Where ducts pass through fire-rated floors, walls or partitions, firestopping shall be 

provided between duct and structure, in accordance with requirements of ASTM E 48 

and UL-1479. 

 

M. Angle iron braces or stiffeners shall be provided as necessary for rigidity. All ducts 

not internally lined shall be cross-broken. 
 
N. Where ducts pass through fire-rated floors, walls or partitions, firestopping shall be 

provided between duct and structure, in accordance with requirements of ASTM E 48 

and UL-1479. 

 

O. Ductwork shall be installed as high above floors as possible to allow for maximum 

finished ceiling heights. 

 

P. Ducts shall be flanged for attachment of registers, grilles and diffusers. 

 

Q. Inlet and discharge connections on rooftop units and power roof ventilators shall be 
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made with Ventfabrics’ “Ventglas” extra wide Metaledge fire retardant material.  The 

flex connection shall be 4-3/4” long including 1” slack.  The Metaledge strips shall be 

sealed to the duct and secured with bolts spaced on 3” centers. 

 

R. Install ducts communicating to the outdoors to pitch toward outside air intakes and 

drain to outside of building.  Solder or seal seams to form watertight joints.   

 

S. Where two different metal ducts meet, the joint shall be installed in such a manner 

that metal ducts do not contact each other by using proper seal or compound. 

 

T. Install all motor operated dampers and connect to or install all equipment furnished 

by others.  

 

U. Do not install ductwork through dedicated electrical rooms or spaces unless the duct-

work is serving this room or space. 

 

V. Locate ducts with sufficient space around equipment to allow normal operating and 

maintenance activities. 

 

W. Provide adequate access to ductwork for cleaning purposes. 

 

X. During construction provide temporary closures of metal or taped polyethylene on 

open ductwork to prevent construction dust from entering ductwork system. Protect 

diffusers, registers and grilles with plastic wrap or some other approved form of pro-

tection to maintain dirt and dust free and to prevent entry of dirt, dust and foreign ma-

terial into the ductwork. 

 

Y. Except where serving a VAV box, install a manual balancing damper in each branch 

duct and for each diffuser or grille.  The use of splitter dampers, extractors, or grille 

face dampers will not be accepted for balancing dampers. 

 

Z. Ductwork on roof exposed to weather 18” wide or larger shall be crossbroken or 

beaded. Ductwork shall have slight lateral pitch to prevent water from ponding on top 

of ductwork. Top and sides of ductwork shall be provided with lateral supports at 

maximum 5 foot spacing. 
 

c) FLEXIBLE DUCTWORK 

 

A. Flexible duct may be used for final connection of air outlets, diffusers and grilles. 

Where flexible duct branch run-out is perpendicular to the air outlet connection, pro-

vide a sheetmetal elbow at the connection to the air outlet to facilitate connection of 

the flexible duct. Where flexible duct is used, it shall be the minimum length required 

to make the final connections, but no greater than 5’-0” in length. 

 

B. Secure flexible ducts to the rigid branch duct with stainless steel draw bands. The use 

of sheet metal screws or duct tape to attached flexible ducts to hard ducts is not ac-

ceptable. 
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C. Flexible duct used to compensate for misalignment of main duct or branch duct is not 

acceptable. 

 

D. Flexible ductwork is not acceptable in mechanical chases or in exposed locations. 

 

E. Individual sections of flexible ductwork shall be of one-piece construction. Splicing 

of short sections is not acceptable. 

 

F. Penetration of partitions, walls, or floors with flexible duct is not acceptable. 

 

G. Flexible ducts shall be supported at all elbows.  
 

d) SEAMS AND JOINT SEALING 

 

A. Seal all duct, with the exception of transfer ducts, in accordance with SMACNA seal 

class "A"; all seams, joints, and penetrations shall be sealed. 

 

B. Externally insulated ducts shall be sealed prior to insulation installation 
 

e) HANGING AND SUPPORTING 

 

A. Rigid round, rectangular and flat oval metal ducts shall be installed with support sys-

tems in accordance with tables located in the latest edition of SMACNA “HVAC 

Duct Construction Standards - Metal and Flexible”.  Additionally, horizontal ducts 

shall be supported within two feet of each elbow and within four feet of each branch 

intersection.  Vertical ducts shall be supported at each floor and at a maximum inter-

val of sixteen feet. 

 

B. Stainless steel cable hanging systems are allowed for rounds ducts 12 inches or less in 

diameter. Support with stainless steel cable, with matching serrated spring loaded 

wedge mechanism fasteners rated for actual load.  Comply with the manufacturer’s 

installation instructions. 

 

C. Rectangular ducts and larger diameter round ducts shall be supported with strap 

hangers or steel shapes or uni-strut supports in accordance with SMACNA standards. 

 

D. Strap hangers must be wrapped around bottom edge of duct and securely fastened to 

duct with sheet metal screws or pop rivets.   

 

E. Ductwork and other materials shall be supported from building structure and not from 

pipes, conduit, ceiling systems or other non-structural members. 

 

F. Vertical supply ductwork shall be supported by galvanized angle iron riveted to duct 

sides supported from floor construction. 
 

f) ADJUSTING AND CLEANING 
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A. If system is used during construction of the project, it shall be protected from damage.   

 

1. All damaged parts or equipment shall be replaced prior to Substantial Completion and 

acceptance. 

 

2. System shall be maintained and left in like new operation prior to Substantial Completion 

and acceptance. 

 

 

END OF SECTION 
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SECTION 233300 - AIR DUCT ACCESSORIES 

 

PART 1) GENERAL 

 

a) SECTION INCLUDES 

 

A. Dampers, access panels, turning vanes, and louvers. 

 

b) SUBMITTALS FOR REVIEW 

 

i) Product Data: Provide data on dampers, louvers and access panels. 

 

c) QUALITY ASSURANCE 

 

i) Installer:  Company specializing in performing the work of this section. 

 

B. Perform Work in accordance with the following requirements; 

 

a. Applicable portions of SMACNA "HVAC Duct Construction Standards, Metal and Flex-

ible" 

 

b. ASHRAE recommendations pertaining to construction of ductwork accessories. 

 

c. NFPA 90A "Air Conditioning and Ventilating Systems". 

 

C. Fire and smoke dampers shall comply with U.L. Standard 555 and 555S. 

 

d) REGULATORY REQUIREMENTS 

 

i) Conform to applicable building code for manufacture, product, and installation of system. 

 

PART 2) PRODUCTS 

 

a) DAMPERS 

  

A. Volume Dampers:  

 

1. General 

 

a. Volume dampers shall have positive locking mechanism and operating handle. 

b. Damper handles shall be lever type. Round knob type handles with incremental ad-

justment are not acceptable. 

 

c. Dampers installed in ductwork that is externally insulated shall be provided 

with standoffs to allow for full operation of damper without damaging the insu-

lation. 
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2. Single or multi-blade type volume dampers shall be provided in all supply, return or ex-

haust branch ducts.  Volume dampers shall have positive locking mechanism and operating 

handle. Dampers installed on ductwork that is externally insulated shall be provided with 

standoffs to allow for full operation without damaging the insulation.   

 

3. Where neither dimension of a damper exceeds 12", a single blade type volume damper 

constructed of twenty (20) gauge galvanized steel securely fastened with U bolts or welded 

to a 1/2" square cold rolled steel operating rod shall be provided. All damper edges shall be 

hemmed. 

 

4. Where either duct dimension exceeds 12", a multi-louver type damper controlled from a 

single point by connecting linkage shall be provided. 

 

Dampers shall incorporate a steel channel frame, angle stops, three-eighths inch diameter 

shafts, 18-gauge neoprene gasketed blades, nylon or bronze bushings, and connecting 

linkage.  Provide shaft extension on installations where the damper is inaccessible. 

 

5. Where round or oval supply ducts occur upstream of air terminal devices, a round volume 

damper shall be provided at each flexible duct connection to the sheet metal conical take 

off fitting upstream of each terminal unit. 

 

6. One of the following equal manufacturers and products may be used: 

 

a. Greenheck 

b. Ruskin  

c. Louvers and Dampers, Inc. 

d. Additional approved equal products shall be considered 

 

B. Fire Dampers: 

 

1. Fire dampers shall be rated as indicated on the contract documents. 

 

2. Fire dampers shall be equal to a Greenheck Model DFD-150 dynamic, curtain style with 

integral frame/sleeve or a Greenheck Model CRD-60 Ceiling Radiation damper where re-

quired. 

 

3. Model DFD-150 Fire dampers shall be listed to meet U.L. Standard 555, “Standard for Fire 

Dampers” current edition and labeled for dynamic applications and meet requirements of 

NFPA 90A. 

 
4. Model CRD-60 Ceiling Radiation dampers shall be listed to meet U.L. Standard 555C 

“Standard for Ceiling Dampers” current edition. 

 

5. Damper rating shall be 1½ or 3 hour as required to maintain the associated wall rating. 

Penetrations through barriers with a fire resistance rating less than 3 hours shall be provid-

ed with a 1½ hour damper. Penetrations through barriers with a fire resistance rating of 3 

hours or more shall be provided with a 3-hour damper. 

 

6. Fire dampers shall provide 100% free-area of the nominal duct dimensions in which it is 

installed.  Dampers shall be curtain-type with blades constructed of 22-gauge minimum 
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galvanized steel.  Frame shall be type “B”, one-piece roll formed 22-gauge galvanized 

steel. 

 

7. Damper shall have a U.L. listed, replaceable fused link with a 165°F rating unless noted 

otherwise.  Damper shall include a factory made and installed sleeve of two sheet metal 

gauges larger than the duct it is installed in but not less than 20 gauge.  Sleeve shall not ex-

tend over six inches beyond the rated opening.  Dampers installed in the horizontal position 

shall have a constant force, coiled negator type 301 stainless steel springs. 

 

C. Smoke and Combination Fire / Smoke Dampers:   

 

1. Smoke dampers shall be equal to a Greenheck Model SMD-201. 

 

2. Combination dampers shall be equal to a Greenheck Model FSD-211. 

 

3. Fire/Smoke dampers shall be listed to meet U.L. Standard 555 “Standard for Fire Damp-

ers,” current edition and U.L. Standard 555S “Standard for Leakage Rated Dampers for 

use in Smoke Control Systems” current edition. 

 

4. Damper rating shall be 1½ or 3 hour as required to maintain the associated wall rating. 

Penetrations through barriers with a fire resistance rating less than 3 hours shall be pro-

vided with a 1½ hour damper. Penetrations through barriers with a fire resistance rating 

of 3 hours or more shall be provided with a 3 hour damper. 

 

5. Fire/Smoke dampers shall be constructed as follows: 

 

a. Frame: 16-gauge minimum galvanized steel hat channel. 

b. Blades: 16-gauge minimum galvanized steel, eight inches maximum width, parallel 

action. 

c. Axles: one-half inch square solid steel. 

d. Bearings: oil impregnated bronze. 

e. Linkage: on-blade fixed type, located within the airstream, galvanized steel angle in-

terconnect with plated steel brackets and pivots. 

f. Stops: 18-gauge minimum steel. 

g. Blade Seals: elastomer material. 

h. Side Jamb Seals: stainless steel. 

i. Sleeve: 20 gauge minimum or two gauges larger than the duct, whichever is greater. 

j. Caulking: Hardcast Irongrip 601or U.L. listed equivalent. 

k. Finish: mill galvanized steel. 

l. Actuator: electric with 165°F thermal disc or pneumatic with 165°F fusible link.  Se-

lect actuator type compatible with building control system. 

 

6. Fire/Smoke damper sleeves shall be sized so the sleeve does not extend more than six 

inches beyond the rationed opening except on the actuator side where the sleeve may ex-

tend to a maximum of sixteen inches beyond the rated opening. 

 

7. Minimum smoke damper size allowed is 12” X 12”. Air pressure drop of damper shall 

not exceed 0.15” W.G. at design duct velocity. Damper free area shall be a minimum of 

90% of the duct in which it is installed, for all size dampers, taking the damper internal 

framing into account. 
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8. Smoke dampers to be leakage rated at no higher than Class II under UL 555S. Leakage 

shall not exceed 10 CFM/square foot at 1" water gauge, and 20 CFM/square foot at 4" 

water gauge. 

 

9. Combination fire/smoke dampers to be UL 555 listed, have a fire rating compatible with 

the rating of the building surface in which the damper is used, and be leakage rated at no 

higher than Class II under UL 555S. Leakage shall not exceed 10 CFM/square foot at 1" 

water gauge, and 20 CFM/square foot at 4" water gauge. 

 

10. Combination Fire/Smoke Dampers shall be provided with the following: 

 

a. Resettable Link 

b. Open Closed Indicator 

c. Factory supplied sleeve and retaining angles.  Sleeve shall be minimum 16 gauge. 

d. Factory mounted actuator, UL listed 

 

1. 24 Volt power supply 

2. Spring return operation 

3. Closed fail direction 

4. Externally mounted 

5. NEMA 1 enclosure 

 

2. One of the following equal manufacturers and products may be used: 

 

a. Greenheck 

b. Ruskin 

c. Louvers & Dampers, Inc. or  

d. Additional approved equal products shall be considered 

 

C. Smoke Dampers: shall be UL labeled and a rating as scheduled on the Drawings, per UL 

555S.  The minimum free open area of dampers shall be the duct clear area. 

 

1. Smoke dampers shall be provided with the following: 

 

a. Momentary Test Switch 

b. Open Closed Indicator 

c. Factory mounted actuator, UL listed 

 

1. 24 Volt power supply 

2. Spring return operation 

3. Closed fail direction 

4. Externally mounted 

5. NEMA 1 enclosure 

 

2. One of the following equal manufacturers and products may be used: 

 

a. Greenheck 

b. Ruskin  

c. Louvers and Dampers, Inc. 

d. Additional approved equal products shall be considered 
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2.2 ACCESSORIES 

 

A. Access Panels and Doors:  

  

1. Double cam gasketed access doors shall be provided in ductwork at all fire and smoke 

dampers.  Doors shall be at least 18" wide, unless duct size is less and shall be at least 75 

percent of the damper height.  Access panels shall be provided at all concealed fire and 

smoke/fire dampers not otherwise accessible from ceiling space. 

 

2. SMACNA Standard access doors as manufactured by Greenheck, Ruskin, Air Balance, 

Advanced Air, American Warming and Ventilating, Vent Products Company Inc., or Ar-

row. 

 

3. Access doors shall be constructed in accordance with SMACNA, except as modified be-

low. 

 

4. Construction to be rated for the pressure class of the duct in which the door is to be in-

stalled. Materials of construction to be identical to adjacent ductwork. Doors in exposed 

areas shall be hinged type with sash lock. Doors in concealed spaces may be secured in 

place with cam latches. Gasket all access doors. Use insulated doors when installed in in-

sulated ductwork. Access doors constructed with sheet metal screw fasteners will not be 

accepted. 

 
B. Turning Vanes:   

 

1. Small Vanes shall have a radius of two inches, one and one half inch spacing and be con-

structed of 24 gauge minimum galvanized sheet steel where the vane runner length is 18” 

or greater and air velocity less than 2000 fpm. 

 

2. Large vanes shall have a radius of four and one half, three and one quarter inch spacing 

and be constructed out of 22-gauge minimum galvanized sheet steel where the vane run-

ner is 18” or greater and air velocity 2000 fpm or greater 

 

3. One of the following equal manufacturers and products may be used: 

 

a. Ductmate Industries Inc. 

b. Airsan Corp. 

c. Dura Dyne Corp. 

 

C. Weatherproof Louvers:   

 

1. American Warming, Cesco, Dowco, Industrial Louvers, Inc., Louvers & Damp-

ers, Inc., Shipman Industries, Greenheck and Vent Products. 

2. Furnish drainable blade louvers with .081” extruded aluminum alloy blades, 

frame and supports, horizontal “J” style drainable blades with maximum of 4’-0” 

unsupported length in a fixed 6” core, 6” minimum blade depth, 3-1/2” blade 

spacing and 35 deg. blade angle, 50% free area and mullions invisible from exte-

rior face. 
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3. Furnish louvers with channel type frame for installation in new construction and 

flange type frame for installation in existing construction with 1/2” mesh .063” 

aluminum bird screen in extruded U frame mounted behind blades.  All screws, 

bolts, hardware, etc., shall be stainless steel. 

4. Units to have baked enamel finish of color as selected by the Architect. 

 

PART 3 EXECUTION 

 

3.1 EXAMINATION 

 

i) Verify that area of Work is ready for work of this section. 

 

3.2 INSTALLATION 

 

A. Flexible Connectors: 

 

1. Install in accordance with the manufacturers instructions. 

 

2. The flexible connector, in the final installed state shall not have any tensile or compres-

sive forces imposed on the connector. 

 

B. Duct Mounted Access Doors: 

 

1. Install access doors where specified, indicated on the drawings, and in locations where 

maintenance, service, cleaning, or inspection is required.  Examples include, but are not 

limited to motorized dampers, fire and smoke dampers, smoke detectors, fan bearings, 

heating and cooling coils, filters, valves, and control devices needing periodic mainte-

nance. 

 

2. Secure access doors as recommended by the manufacturer. 

 

3. Size and numbers of duct access doors to be sufficient to perform the intended service.  

Minimum access door size shall be 8 x 8-inch size for hand access, 18 x 18 inch size for 

shoulder access, or other size as indicated.  Install access doors on both inlet and outlet 

sides of reheat coils as well as other duct mounted coils. 

 

4. Label fire, smoke and combination fire smoke dampers on the exterior surface of duct-

work directly adjacent to access doors using a minimum of 0.5-inch height lettering read-

ing, “SMOKE DAMPER” or “FIRE DAMPER”. 

 

C. Volume Control Dampers: 

 

1. Install dampers as close as possible to the branch take-off from the duct main. 

 

2. Install dampers in all supply and exhaust air branch ducts where integral dampers in the 

grilles/diffusers are not provided.  Each diffuser, register, grille or open-ended duct shall 

be served by a manual volume damper regardless of whether or not it is indicated on the 

plans. 
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3. Where manual balancing dampers are installed above inaccessible ceilings without ac-

cess panels, provide a remote operator similar to the Bowden Cable Control System as 

manufactured by Young Regulator Co.  Cleveland, OH.   

 

D. Fire Dampers 

 

1. Install as detailed on the contract documents and as recommended by the manufacturer.  

Installation shall comply with U.L. Standard 555 current edition. 

 

2. Install dampers square and free from racking. Do not compress or stretch the damper 

frame into the duct opening. 

 
3. Install an access door at each fire damper, sized and located to permit resetting the 

damper and replacing the fusible link. 

 

4. Manually test each fire damper for proper operation by removing the fusible link. Repair 

or replace all fire dampers that do not close completely. Re-install fusible link after test. 

 

E. Smoke and Fire/Smoke Dampers 

 

1. Install Fire/Smoke dampers as detailed on the contract documents and as recommended 

by the manufacturer.  Installation shall comply with U.L. Standard 555S current edition. 

 

2. Provide ductwork transitions as required between duct sizes shown and damper sleeve. 

 

3. F/S dampers shall be controlled by the fire alarm panel. 

 

4. Install an access door at each smoke and combination damper for inspection and clean-

ing. 

 

5. Smoke Detectors: Supplying, installing and wiring of detectors will be by the Electrical 

Contractor.  Mechanical Contractor is responsible for installing an access door at each de-

tector location.  The Mechanical Contractor is responsible for installing the detector air 

sampling tube in the ductwork. 

 

6. Damper shall be tested after installation to verify proper operation by temporarily re-

moving the power source from the actuator to ensure the damper fully closes and then 

fully opens once power is restored. Mechanical or gravity operated dampers utilizing a 

fusible link shall be tested by removing the fusible link and allowing the damper to fully 

close. Repair or replace all fire dampers that do not close completely. After damper clos-

es open damper and re-install fusible link. 

 
F. Isolation Dampers 

 

1. Install an access door at each damper for inspection and maintenance. 

 

G. Install turning vanes where shown on the contract documents.  Secure vane assemblies by 

means of sheet-metal screws or spot welds not more than 6 inches on center. 

 

H. Grilles, Registers and Diffusers 
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1. Grilles and Diffusers shall be securely and neatly attached to the building construction or 

sheet metal duct flanges. 

 

2. Adjust diffusers for a draft free air pattern. 

 
I. Louvers: 

  

1. Furnish louvers to the General Contractor for mounting in exterior walls.  Connect out-

side air intake duct to the louver, sealing all connections air and watertight. 

 

2. Install insulated metal panel on unused portion of louver.  Panels must be sealed weath-

ertight to louver assembly with flashing as required for proper drainage to outside of 

building.  Paint outside surface of panel to match louver prior to installation.  Where 

ductwork is visible through louver when viewed from outside the building, paint inside of 

duct to match louver color. 

 

3. Provide bird screen on inside of active louver area where none is provided with louvers.  

Where louvers are equipped with inside birdscreen, remove screen at all locations where 

duct connections are not made. 

 

 

END OF SECTION 
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SECTION 260150 - ELECTRICAL DEMOLITION 

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. Demolition and removal of selected electrical portions of a building. 

2. Demolition and removal of selected site elements. 

3. Repair procedures for selective demolition operations. 

B. Related Sections: 

1. Division 01 Section "Summary" for use of the premises and phasing requirements. 

2. Division 01 Section "Work Restrictions" for restrictions on use of the premises due to 

Owner or tenant occupancy. 

3. Division 01 Section "Construction Progress Documentation" for preconstruction 

photographs taken before selective demolition. 

1.3 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site, unless 

indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage:  Detach items from existing construction and deliver them to Owner. 

C. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, and 

reinstall them where indicated. 

D. Existing to Remain:  Existing items of construction that are not to be removed and that are not 

otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 

E. IEPA: Illinois Environmental Protection Agency. 

F. RCRA: Resource Conservation and Recovery Act. 

G. HID: High Intensity Discharge lamps, mercury vapor, metal halide, high pressure sodium and 

low pressure sodium. 

1.4 MATERIALS OWNERSHIP 
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A. Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise 

indicated to remain Owner's property, demolished materials shall become Contractor's property 

and shall be removed from Project site. 

1.5 SUBMITTALS 

A. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to 

demonstrate their capabilities and experience.  Include lists of completed projects with project 

names and addresses, names and addresses of architects and owners, and other information 

specified. 

B. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility 

licensed to accept hazardous wastes. 

C. Waste Destruction Records: Indicate receipt, acceptance and the destruction of wastes. 

Destruction of wastes shall be done by a federally approved manner. 

D. Certificate of Recycling: A certificate of recycling shall verify that recycling was completed in 

an environmentally and government approved manner. 

1.6 QUALITY ASSURANCE 

A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition work 

similar in material and extent to that indicated for this Project. 

B. Regulatory Requirements:  Comply with governing EPA and IEPA notification regulations 

before beginning selective demolition.  Comply with hauling and disposal regulations of 

authorities having jurisdiction. 

C. Standards:  Comply with ANSI A10.6 and NFPA 241. 

1.7 PROJECT CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area.  

Conduct selective demolition so Owner's operations will not be disrupted.  Provide not less than 

72 hours' notice to Owner of activities that will affect Owner's operations. 

B. Utility Service:  Maintain existing utilities indicated to remain in service and protect them 

against damage during selective demolition operations. 

PART 2 - PRODUCTS 

2.1 REPAIR MATERIALS 

A. Use repair materials identical to existing materials. 
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1. If identical materials are unavailable or cannot be used for exposed surfaces, use 

materials that visually match existing adjacent surfaces to the fullest extent possible. 

2. Use materials whose installed performance equals or surpasses that of existing materials. 

B. Comply with material and installation requirements specified in individual Specification 

Sections. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped. 

B. Survey existing conditions and correlate with requirements indicated to determine extent of 

selective demolition required. 

3.2 UTILITY SERVICES 

A. Existing Utilities:  Maintain services indicated to remain and protect them against damage 

during selective demolition operations. 

B. Do not interrupt existing utilities serving occupied or operating facilities unless authorized in 

writing by Owner and authorities having jurisdiction.  Provide temporary services during 

interruptions to existing utilities, as acceptable to Owner and to authorities having jurisdiction. 

1. Provide at least 72 hours' notice to Owner if shutdown of service is required during 

changeover. 

3.3 SELECTIVE DEMOLITION 

A. General:  Demolish and remove existing construction only to the extent required by new 

construction and as indicated.  Use methods required to complete the Work within limitations of 

governing regulations and as follows: 

1. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use 

cutting methods least likely to damage construction to remain or adjoining construction. 

2. Dispose of demolished items and materials promptly. 

3. Return elements of construction and surfaces that are to remain to condition existing 

before selective demolition operations began. 

B. Existing Facilities:  Comply with building manager's requirements for using and protecting 

elevators, stairs, walkways, loading docks, building entries, and other building facilities during 

selective demolition operations. 

C. Removed and Salvaged Items:  Comply with the following: 

1. Store items in a secure area until delivery to Owner. 

2. Transport items to Owner's storage area designated by Owner. 
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3. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items:  Comply with the following: 

1. Clean and repair items to functional condition adequate for intended reuse. 

2. Protect items from damage during transport and storage. 

3. Reinstall items in locations indicated.  Comply with installation requirements for new 

materials and equipment.  Provide connections, supports, and miscellaneous materials 

necessary to make item functional for use indicated. 

E. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling 

during selective demolition. 

F. Fluorescent, Mercury Vapor, Metal Halide, High Pressure Sodium and Low Pressure Sodium 

Lamps: All fluorescent and HID lamps being removed as part of this project shall be recycled. 

The contractor shall make arrangements with a certified waste handler and/or a recycling 

company as part of their bid. Documentation on recycling and/or waste disposal shall be turned 

over to the owner. Waste disposal and recycling shall comply with the IEPA, RCRA and  

authorities having jurisdiction on the project. 

G. Fluorescent, Mercury Vapor, Metal Halide, High Pressure Sodium and Low Pressure Sodium 

Ballasts: All ballasts in light fixtures being removed as part of this project shall have recyclable 

components recycled. All ballasts containing PCBs and DEHPs shall be disposed of legally. 

The contractor shall make arrangements with a certified waste handler and/or recycling 

company as part of their bid. Documentation on recycling and/or waste destruction records shall 

be turned over to the owner. Waste disposal, destruction and recycling shall comply with the 

IEPA, RCRA and authorities having jurisdiction on hazardous materials. 

H. Protect existing electrical equipment and installations indicated to remain.  If damaged or 

disturbed in the course of the Work, remove damaged portions and install new products of equal 

capacity, quality, and functionality. 

I. Accessible Work:  Remove exposed electrical equipment and installations, indicated to be 

demolished, in their entirety. 

3.4 PATCHING AND REPAIRS 

A. General:  Promptly repair damage to adjacent construction caused by selective demolition 

operations. 

B. Patching:  Comply with Division 1 Section "Cutting and Patching." Coordinate all patching 

with the general contractor or the owner’s representative. 

3.5 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Promptly dispose of demolished materials.  Do not allow demolished materials to 

accumulate on-site. 

B. Burning:  Do not burn demolished materials. 
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C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them. 

END OF SECTION 260150 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

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. Building wires and cables rated 600 V and less. 

2. Connectors, splices, and terminations rated 600 V and less. 

B. Related Requirements: 

1. Section 260513 "Medium-Voltage Cables" for single-conductor and multiconductor 

cables, cable splices, and terminations for electrical distribution systems with 2001 to 

35,000 V. 

2. Section 260523 "Control-Voltage Electrical Power Cables" for control systems 

communications cables and Classes 1, 2 and 3 control cables. 

3. Section 271500 "Communications Horizontal Cabling" for cabling used for voice and 

data circuits. 

1.3 DEFINITIONS 

A. VFC: Variable frequency controller. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Member company of NETA or an NRTL. 
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1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658. 

B. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN/THWN  

2.2 CONNECTORS AND SPLICES 

A. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, 

and class for application and service indicated. 

2.3 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 NFPA 70. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Branch Circuits: Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and 

larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 

WIRING METHODS 

A. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN, single 

conductors in raceway. 

B. 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 OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 
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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 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 6 inches of slack. 

3.5 IDENTIFICATION 

A. Identify and color-code conductors and cables according to specification sheet E400 

B. Identify each spare conductor at each end with identity number and location of other end of 

conductor, and identify as spare conductor. 

3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 

with requirements. 
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3.7 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 

original fire-resistance rating of assembly according to Section 078413 "Penetration 

Firestopping." 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 

inspect components, assemblies, and equipment installations, including connections. 

C. Perform the following tests and inspections with the assistance of a factory-authorized 

service representative: 

1. After installing conductors and cables and before electrical circuitry has been energized, 

test conductor for compliance with requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification. Certify compliance with test parameters. 

D. Cables will be considered defective if they do not pass tests and inspections. 

END OF SECTION 260519 
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SECTION 260526 - 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. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product to be use. 

B. Qualification Data: For testing agency and testing agency's field supervisor. 

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. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

2.2 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. 

2.3 CONDUCTORS 

A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by 

applicable Code or authorities having jurisdiction. 
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2.4 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. Bolted Connectors for Conductors and Pipes: Copper or copper alloy. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install solid conductor for No. 12 AWG and smaller, and stranded conductors for 

No. 10 AWG and larger unless otherwise indicated. 

B. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 

3.2 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to those 

required by NFPA 70: 

1. Feeders and branch circuits. 

2. Lighting circuits. 

3. Receptacle circuits. 

4. Single-phase motor and appliance branch circuits. 

5. Three-phase motor and appliance branch circuits. 

6. Flexible raceway runs. 

3.3 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 

energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 

electrical connections with a calibrated torque wrench according to manufacturer's 

written instructions. 

3. Test completed grounding. Tests at ground rods before any conductors are connected. 

a. Perform tests by fall-of-potential method according to IEEE 81. 

B. Grounding system will be considered defective if it does reads more than 5 Ohms. 

C. Report measured ground resistances that exceed the following values: 
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1. Power and Lighting Equipment or System: 5 ohms Maximum. 

D. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect 

promptly and include recommendations to reduce ground resistance. 

END OF SECTION 260526 
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SECTION 260529 - 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. Hangers and supports for electrical equipment and systems. 

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 the following: 

a. Hangers. 

b. Clamps. 

c. Sockets. 

d. Eye nuts. 

e. Saddles. 

f. Brackets. 

 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Comply with MFMA-4 factory-fabricated components for field 

assembly. 

1. Material: Galvanized steel  

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-

4. 

3. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4. 

4. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-

4. 

5. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping. 
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6. Channel Dimensions: Selected for applicable load criteria. 

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. 

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their 

supports to building surfaces include the following: 

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 

concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 

supported loads and building materials where used. 

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 A 325. 

6. Toggle Bolts: All-steel 

7. Hanger Rods: Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions 

of supported equipment. 

B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes 

and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 

equipment and systems unless requirements in this Section are stricter. 
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B. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and 

Boxes for Electrical Systems." 

C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for 

EMTs, IMCs, and RMCs as required by NFPA 70. Minimum rod size shall be 1/4 inch (6 mm) 

in diameter. 

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, EMTs 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. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) 

thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs 

less than 4 inches (100 mm) thick. 

6. To Steel: Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with 

MSS SP-69. 

7. To Light Steel: Sheet metal screws. 

8. 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[ by means 

that comply with seismic-restraint strength and anchorage requirements]. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 

reinforcing bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-

fabricated metal supports. 
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B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 

to support and anchor electrical materials and equipment. 

C. Field Welding: Comply with AWS D1.1/D1.1M. 

3.4 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 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. 

END OF SECTION 260529 
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SECTION 260533 - RACEWAYS AND BOXES 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. Metal conduits, tubing, and fittings. 

2. Surface raceways. 

3. Boxes, enclosures, and cabinets. 

1.3 DEFINITIONS 

A. EMT: Electrical Metallic Tubing 

1.4 ACTION SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 

enclosures, and cabinets. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS, TUBING, AND FITTINGS 

A. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined 

in NFPA 70, by a qualified testing agency, and marked for intended location and application. 

B. EMT: Comply with ANSI C80.3 and UL 797. 

C. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 

D. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. 

1. Fittings for EMT: 

a. Material: Steel 

b. compression. 
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2. Expansion Fittings: steel to match conduit type, complying with UL 651, rated for 

environmental conditions where installed, and including flexible external bonding 

jumper. 

2.2 SURFACE RACEWAYS (only if permitted by the Architect and Owner) 

A. Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5. Color to 

match surrounding area, 

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 

installed in wet locations shall be listed for use in wet locations. 

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, [ferrous alloy] [aluminum], 

Type FD, with gasketed cover. 

E. Metal Floor Boxes: 

1. Material: [Cast metal] [or] [sheet metal]. 

2. Type: [Fully adjustable] [Semi-adjustable]. 

3. Shape: Rectangular. 

4. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

F. Nonmetallic Floor Boxes: Nonadjustable, [round] [rectangular]. 

1. Listing and Labeling: Nonmetallic floor boxes shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

G. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb 

(23 kg). Outlet boxes designed for attachment of luminaires weighing more than 50 lb (23 kg) 

shall be listed and marked for the maximum allowable weight. 

H. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing 70 lb 

(32 kg). 

1. Listing and Labeling: Paddle fan outlet boxes shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

I. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

J. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, 

galvanized, cast iron with gasketed cover. 

K. Box extensions used to accommodate new building finishes shall be of same material as 

recessed box. 
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L. Device Box Dimensions: [4 inches square by 2-1/8 inches deep (100 mm square by 60 mm 

deep)]  

M. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, [Type 1] [Type 3R] with 

continuous-hinge cover with flush latch unless otherwise indicated. 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel. 

2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

N. Cabinets: 

1. NEMA 250, [Type 1] [Type 3R] galvanized-steel box with removable interior panel and 

removable front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 

3. Key latch to match panelboards. 

4. Metal barriers to separate wiring of different systems and voltage. 

5. Accessory feet where required for freestanding equipment. 

6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Indoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage: [EMT]  

2. Exposed, Not Subject to Severe Physical Damage: [EMT]  

3. Exposed and Subject to Severe Physical Damage: [IMC]. Raceway locations include the 

following: 

4. Concealed in Ceilings and Interior Walls and Partitions: [EMT]  

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): LFMC. 

6. Damp or Wet Locations: [IMC]. 

7. Boxes and Enclosures: NEMA 250, Type 1,  

B. Minimum Raceway Size:  [3/4-inch (21-mm)] trade size. 

C. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. EMT: Use [compression] fittings. Comply with NEMA FB 2.10. 

2. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20. 

D. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum 

raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve. 

E. Install surface raceways only where indicated on Drawings. 
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3.2 INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 

on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. 

Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and 

number of floors. 

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-

water pipes. Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 

for hangers and supports. 

E. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 

control wiring conduits, for which fewer bends are allowed. Support within 12 inches (300 mm) 

of changes in direction. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. 

Install conduits parallel or perpendicular to building lines. 

H. Support conduit within 12 inches (300 mm)of enclosures to which attached. 

I. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main 

reinforcement. Where at right angles to reinforcement, place conduit close to slab 

support. Secure raceways to reinforcement at maximum 10-foot (3-m)intervals. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 

fittings. 

3. Arrange raceways to keep a minimum of [1 inch (25 mm)] [2 inches (50 mm)] <Insert 

dimension> of concrete cover in all directions. 

4. Do not embed threadless fittings in concrete unless specifically approved by Architect for 

each specific location. 

J. Stub-ups to Above Recessed Ceilings: 

1. Use EMT  for raceways. 

2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure. 

K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply 

listed compound to threads of raceway and fittings before making up joints. Follow compound 

manufacturer's written instructions. 

L. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings 

to protect conductors including conductors smaller than No. 4 AWG. 
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M. 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 (35mm) 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. 

N. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install 

locknuts hand tight plus 1/4 turn more. 

O. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in 

the locknut area prior to assembling conduit to enclosure to assure a continuous ground path. 

P. 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. 

Q. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not 

less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end 

of pull wire. Cap underground raceways designated as spare above grade alongside raceways in 

use. 

R. Surface Raceways: 

1. Install surface raceway with a minimum 2-inch (50-mm)radius control at bend points. 

2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches (1200 mm) and with no less than two supports per straight raceway 

section. Support surface raceway according to manufacturer's written instructions. Tape 

and glue are not acceptable support methods. 

S. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with 

listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a 

blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway 

sealing fittings according to NFPA 70. 

T. 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 the interior of all 

raceways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 

spaces. 

2. Where an underground service raceway enters a building or structure. 

3. Where otherwise required by NFPA 70. 

U. Comply with manufacturer's written instructions for solvent welding RNC and fittings. 

V. Expansion-Joint Fittings: 

1. Install in each run of aboveground RNC that is located where environmental temperature 

change may exceed 30 deg F (17 deg C) and that has straight-run length that exceeds 25 

feet (7.6 m). Install in each run of aboveground RMC[ and EMT] conduit that is located 

where environmental temperature change may exceed 100 deg F (55 deg C) and that has 

straight-run length that exceeds 100 feet (30 m). 
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2. Install type and quantity of fittings that accommodate temperature change listed for each 

of the following locations: 

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 all locations where conduits cross building or structure 

expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston setting selected 

according to manufacturer's written instructions for conditions at specific location at time 

of installation. Install conduit supports to allow for expansion movement. 

W. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches (1830 

mm) of flexible conduit for [recessed and semirecessed luminaires] equipment subject to 

vibration, noise transmission, or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 

2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 

X. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 

individually indicated, give priority to ADA requirements. Install boxes with height measured to 

center of box unless otherwise indicated. 

Y. 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. 

Z. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 

vertical channel. 

AA. Locate boxes so that cover or plate will not span different building finishes. 

BB. Support boxes of three gangs or more from more than one side by spanning two framing 

members or mounting on brackets specifically designed for the purpose. 

CC. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 

conduits. 

DD. Set metal floor boxes level and flush with finished floor surface. 

EE. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface. 

3.3 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 

requirements in Section 078413 "Penetration Firestopping." 
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3.4 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 

END OF SECTION 260533 
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SECTION 262726 - 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. Receptacles, receptacles with integral GFCI, and associated device plates. 

2. Weather-resistant receptacles. 

3. Snap switches and wall-box dimmers. 

4. Fan speed controls. 

5. Wall-switch. 

1.3 DEFINITIONS 

A. EMI: Electromagnetic interference. 

B. GFCI: Ground-fault circuit interrupter. 

C. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 

D. RFI: Radio-frequency interference. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Receptacles for Owner-Furnished Equipment: Match plug configurations. 

2. Cord and Plug Sets: Match equipment requirements. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: List of legends and description of materials and process used for premarking 

wall plates. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-

label warnings and instruction manuals that include labeling conditions. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain each type of wiring device and associated wall plate from single 

source from single manufacturer. 

2.2 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 application. 

B. Comply with NFPA 70. 

C. 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 the requirements in this Section. 

2.3 STRAIGHT-BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 

Configuration 5-20R, UL 498, and FS W-C-596. 

B. Tamper-Resistant Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, 

NEMA WD 6 Configuration 5-20R, UL 498 Supplement sd, and FS W-C-596. 

2.4 GFCI RECEPTACLES 

A. General Description: 

1. Straight blade,  type. 

2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596. 

3. Include indicator light that shows when the GFCI has malfunctioned and no longer 

provides proper GFCI protection. 
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B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 

C. Tamper-Resistant GFCI Convenience Receptacles, 125 V, 20 A: 

2.5 TOGGLE SWITCHES 

A. Comply with NEMA WD 1, UL 20, and FS W-S-896. 

B. Switches, 120/277 V, 20 A: 

C. Pilot-Light Switches, 20 A: 

1. Description: Single pole, with neon-lighted handle, illuminated when switch is "off." 

D. Key-Operated Switches, 120/277 V, 20 A: 

1. Description: Single pole, with factory-supplied key in lieu of switch handle. 

2.6 WALL-BOX DIMMERS 

A. Dimmer Switches: Modular, full-wave, solid-state units with integral, quiet on-off switches, 

with audible frequency and EMI/RFI suppression filters. 

B. Control: Continuously adjustable slider with single-pole or three-way switching. Comply with 

UL 1472. 

2.7 WALL PLATES 

A. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws: Metal with head color to match plate finish. 

2. Material for Finished Spaces: 0.035-inch- (1-mm-) thick, satin-finished, Type 302 

stainless steel. 

3. Material for Unfinished Spaces: Galvanized steel 

4. Material for Damp Locations: Thermoplastic. 

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-

resistant[, die-cast aluminum] [thermoplastic] with lockable cover. 

2.8 FLOOR SERVICE FITTINGS 

A. Type: Modular, [flush-type] [flap-type] [above-floor], dual-service units suitable for wiring 

method used. 

B. Compartments: Barrier separates power from voice and data communication cabling. 

C. Service Plate: [Rectangular] [Round], [die-cast aluminum] [solid brass] with satin finish. 

D. Power Receptacle: NEMA WD 6 Configuration 5-20R, gray finish, unless otherwise indicated. 
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E. Voice and Data Communication Outlet: [Blank cover with bushed cable opening] [Two 

modular, keyed, color-coded, RJ-45 jacks for UTP cable complying with requirements in 

Section 271500 "Communications Horizontal Cabling."] 

F. Device Color: 

1. Wiring Devices Connected to Normal Power System: White or As selected by Architect 

or Owner  unless otherwise indicated or required by NFPA 70 or device listing. 

2. Wiring Devices Connected to Emergency Power System: Red 

3. TVSS Devices: Blue. 

4. Isolated-Ground Receptacles: Orange  

G. Wall Plate Color: For plastic covers, match device color. 

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 meet provisions of 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: 
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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. 

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 down, and on horizontally mounted 

receptacles to the left. 

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. Dimmers: 

1. Install dimmers within terms of their listing. 

2. Verify that dimmers used for fan speed control are listed for that application. 

3. Install unshared neutral conductors on line and load side of dimmers according to 

manufacturers' device listing conditions in the written instructions. 

H. 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. 

I. 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-type GFCI receptacles where protection of downstream receptacles is 

not required. 

3.3 IDENTIFICATION 

A. Comply with Section 260553 "Identification for Electrical Systems." 
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B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or 

engraved machine printing with white filled lettering on face of plate, and durable wire markers 

or tags inside outlet boxes. 

3.4 FIELD QUALITY CONTROL 

A. Tests for Convenience Receptacles: 

1. Line Voltage: Acceptable range is 105 to 132 V. 

2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable. 

3. Ground Impedance: Values of up to 2 ohms are acceptable. 

4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943. 

5. Using the test plug, verify that the device and its outlet box are securely mounted. 

6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 

problems. Correct circuit conditions, remove malfunctioning units and replace with new 

ones, and retest as specified above. 

B. Wiring device will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

END OF SECTION 262726 
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SECTION 262813 - 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. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product.  

1. Dimensions and manufacturer's technical data on features, performance, electrical 

characteristics, and ratings. 

2. Current-limitation curves for fuses with current-limiting characteristics. 

3. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse. Submit in PDF 

format. 

4. Coordination charts and tables and related data. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. 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: [250] [600]-V, zero- to 600-A rating, 200 kAIC[, time delay]. 

2. Type RK-5: [250] [600]-V, zero- to 600-A rating, 200 kAIC[, time delay]. 

3. Type CC: 600-V, zero- to 30-A rating, 200 kAIC[, fast acting] [, time delay]. 
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4. Type CD: 600-V, 31- to 60-A rating, 200 kAIC[, fast acting] [, time delay]. 

5. Type J: 600-V, zero- to 600-A rating, 200 kAIC[, time delay]. 

6. Type L: 600-V, 601- to 6000-A rating, 200 kAIC[, time delay]. 

7. Type T: [250-V, zero- to 1200-A] [600-V, zero- to 800-A] rating, 200 kAIC[, very fast 

acting] [, time delay]. 

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. 

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. 

3.2 FUSE APPLICATIONS 

A. Cartridge Fuses: 

1. Motor Branch Circuits: [Class RK1] [Class RK5] [Class CC, motor duty], time delay. 

2. Power Electronics Circuits: [Class J, high speed] [Class T, fast acting]. 

3. Other Branch Circuits: [Class RK1, time delay] [Class RK5, time delay] [Class J, fast 

acting] [Class J, time delay] [Class CC, fast acting]. 

4. Control Transformer Circuits: Class CC, time delay, control transformer duty. 

5. 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. 
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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 262813 
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SECTION 262816 - 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. Molded-case circuit breakers (MCCBs). 

1.3 DEFINITIONS 

A. NC: Normally closed. 

B. NO: Normally open. 

C. SPDT: Single pole, double throw. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component 

indicated.  

1.5 QUALITY ASSURANCE 

A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective 

devices, components, and accessories, within same product category, from single source from 

single manufacturer. 

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 

a qualified testing agency, and marked for intended location and application. 

D. Comply with NFPA 70. 
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1.6 COORDINATION 

A. Coordinate layout of circuit breakers, and components with equipment served and adjacent 

surfaces. Maintain required workspace clearances and required clearances for equipment access 

doors and panels. 

PART 2 - PRODUCTS 

2.1 FUSIBLE SWITCHES 

A. Type HD, Heavy Duty 

B. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 

conductors. 

2. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified. 

3. Hookstick Handle: Allows use of a hookstick to operate the handle. 

4. Lugs: [Mechanical] type, suitable for number, size, and conductor material. 

2.2 NONFUSIBLE SWITCHES 

A. Type HD, Heavy Duty. 

B. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 

conductors. 

2. Hookstick Handle: Allows use of a hookstick to operate the handle. 

3. Lugs: [Mechanical] type, suitable for number, size, and conductor material. 

2.3 MOLDED-CASE CIRCUIT BREAKERS 

A. General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with 

interrupting capacity to comply with available fault currents. 

B. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and 

instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for 

circuit-breaker frame sizes 250 A and larger. 

C. Ground-Fault, Circuit-Interrupter (GFCI) Circuit Breakers: Single- and two-pole configurations 

with Class A ground-fault protection (6-mA trip). 

D. Ground-Fault, Equipment-Protection (GFEP) Circuit Breakers: With Class B ground-fault 

protection (30-mA trip). 

E. Features and Accessories: 
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1. Standard frame sizes, trip ratings, and number of poles. 

2. Lugs: [Mechanical] type, suitable for number, size, trip ratings, and conductor material. 

3. Application Listing: Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting 

circuits. 

2.4 MOLDED-CASE SWITCHES 

A. General Requirements: MCCB with fixed, high-set instantaneous trip only, and short-circuit 

withstand rating equal to equivalent breaker frame size interrupting rating. 

B. Features and Accessories: 

1. Standard frame sizes and number of poles. 

2. Lugs: [Mechanical] type, suitable for number, size, trip ratings, and conductor material. 

2.5 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, 

to comply with environmental conditions at installed location. 

1. Indoor, Dry and Clean Locations: NEMA 250, [Type 1]  

2. Outdoor Locations: NEMA 250, [Type 3R]  

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. 

3.2 INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 

otherwise indicated. 

B. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic 

Controls for Electrical Systems." 

C. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and 

temporary blocking of moving parts from enclosures and components. 

D. Install fuses in fusible devices. 

E. Comply with NECA 1. 
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3.3 IDENTIFICATION 

A. Comply with requirements in Section 260553 "Identification for Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; provide 

warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency: a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 

to assist in testing. 

C. Acceptance Testing Preparation: 

1. Test insulation resistance for each enclosed switch and circuit breaker, component, 

connecting supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

D. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification. Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 

3. Perform the following infrared scan tests and inspections and prepare reports: 

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days 

after Final Acceptance, perform an infrared scan of each enclosed switch and 

circuit breaker. Remove front panels so joints and connections are accessible to 

portable scanner. 

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of 

each enclosed switch and circuit breaker 11 months after date of Substantial 

Completion. 

c. Instruments and Equipment: Use an infrared scanning device designed to measure 

temperature or to detect significant deviations from normal values. Provide 

calibration record for device. 

4. Test and adjust controls, remote monitoring, and safety. Replace damaged and 

malfunctioning controls and equipment. 

E. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 

inspections. 
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F. Prepare test and inspection reports, including a certified report that identifies enclosed switches 

and circuit breakers and that describes scanning results. Include notation of deficiencies 

detected, remedial action taken, and observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 

recommended by manufacturer. 

 

 

END OF SECTION 262816 
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