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NOTICE TO BIDDERS   NTB - 1  
 

N O T I C E   TO   B I D D E R S 
 
Sealed proposals will be received by Jones County at 110 S. Market Street, Trenton NC 28585, in the 
Board of Commissioner’s Room (Shipping address: Attn. Kyle Smith 110 S. Market Street, Trenton NC 
28585), up to 3:00 pm March 26, 2026 and immediately thereafter publicly opened and read for the 
furnishing of labor, material and equipment entering into the New Construction of the  Jones County 
Public Works Building located at 1539 NC HWY 58 Trenton, NC. 
 
The work includes but is not limited to the Construction of a new Public Works Building with Additive 
Alternates for Site Improvements and Mechanical Systems Upgrades. 
 
Bids will be received for a Single Prime contract.  All proposals shall be lump sum.   

 
Pre-Bid Meeting 
A pre-bid meeting will be held for all interested bidders on March 12, 2026 at 3:00 pm at the Board of 
Commissioners Room,110 S. Market Street, Trenton, NC.  The meeting will address project specific 
questions, issues, bidding procedures and bid forms.   
 
Complete plans, specifications and contract documents will be open for inspection at the Kyle Smith’s 
Office, 110 S. Market Street, Trenton NC during normal business hours, and in the offices of The Walker 
Group Architecture, Inc., 409-C Broad Street, New Bern, NC 28560, or may be obtained by those qualified 
as prime bidders electronically upon request from The Walker Group Architecture, Inc at 
admin@wgarc.com. 

All contractors are hereby notified that they must have proper license as required under the state laws 
governing their respective trades. 

Each proposal shall be accompanied by a cash deposit or a certified check drawn on some bank or trust 
company, insured by the Federal Deposit Insurance Corporation, of an amount equal to not less than five 
percent (5%) of the proposal, or in lieu thereof a bidder may offer a bid bond of five percent (5%) of the bid 
executed by a surety company licensed under the laws of North Carolina to execute the contract in 
accordance with the bid bond.  Said deposit shall be retained by the owner as liquidated damages in event 
of failure of the successful bidder to execute the contract within ten days after the award or to give 
satisfactory surety as required by law. 
 
A performance bond and a payment bond will be required for one hundred percent (100%) of the contract 
price. 
 
Payment will be made based on ninety-five percent (95%) of monthly estimates and final payment made 
upon completion and acceptance of work. 
 
No bid may be withdrawn after the scheduled closing time for the receipt of bids for a period of 30 days. 
 
The owner reserves the right to reject any or all bids and to waive informalities. 
 
Designer:      Owner: 
The Walker Group Architecture, Inc.   Jones County 
409 C Broad Street, New Bern, NC 28560  110 S. Market Street, Trenton NC 28585 
 
 
 

mailto:admin@wgarc.com
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Proposals must be in accordance with the following instructions, requirements and procedures to be 
eligible for consideration: 

 
1. LICENSE 

 
A. All bidders are hereby notified that they must be in possession of a current and proper North 

Carolina Contractor License according to applicable state and local laws at the time of the bid 
submittal.  Bidders are further notified that applicable provisions of Chapter 87, Article 1, North 
Carolina General Statutes, shall be observed in receiving bids and awarding contracts. 

 
2. SINGLE CONTRACT PROPOSALS 

 
A. Proposals for the project work shall be submitted under a single general contract proposal for the 

work described in the Scope of Work.   
 

3. EXAMINATION OF PLANS, SPECIFICATIONS, AND SITE OF WORK 
A. Each bidder shall carefully examine the site of the proposed work, the Form of Proposal, the plans, 

specifications and any special provisions of the contract documents before submitting a bid. The 
submittal of a bid shall be considered full evidence that the bidder has made such necessary 
examinations, that they know and understand the conditions relating to the performance of the work 
required by the contract documents, and that the bidder has made every provision to operate under 
existing and stipulated conditions and has included all necessary items for the proper execution of 
work required by the contract documents. 

 
4. CLARIFICATIONS AND INTERPRETATION OF DOCUMENTS 

 
A. Should any bidder be in doubt about the precise meaning or intent of any part of the plans, 

specifications or other contract documents, or find discrepancies or omissions therein, they shall 
immediately notify the Architect in writing and request a clarification.  The Architect shall issue a 
clarification or correction by written addendum to all known bidders and to the office where bid 
documents are exhibited for inspection.  The bidder in the spaces provided on the Form of Proposal 
shall acknowledge receipt of such addenda. 

 
• The Owner shall not be responsible for any oral instructions. 

 
 6.  PROPOSAL FORMS/ PREPARATION OF PROPOSALS 
 

A. Proposals shall be made in strict accordance with the Form of Proposal bound in these documents, 
and shall be submitted on the supplied form.   

 
B. Bids shall be submitted on an exact copy of the Form of Proposal.  Fill in all appropriate blank 

spaces provided for amounts, contract time, alternates, unit prices and addenda as applicable.  
Failure to furnish any requested itemized prices may disqualify the proposal.  State the total amount 
bid in figures and in narrative in the proper spaces on the proposal form. 
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C. No lineation, erasures, adjustments or alterations shall be made to the printed Form of Proposal. In 
receiving the bids, the Owner will assume that no such alterations have been made. If any such 
modifications become apparent after acceptance of the bid, they shall not be binding upon the 
Owner. 

 
D. Changes in any entry shall be made by marking through the initial entry and by inserting the 

corrected entry adjacent thereto.  An authorized representative of the bidder shall initial each such 
correction in ink. 

 
7.  MANNER OF EXECUTION 
 

A. If by Sole Proprietor, state by adding "Owner" after the name of the person executing the 
documents. 

 
B. If by a Partnership, state by adding "Partner" after the name of the person executing the documents. 
 
C. If by a Corporation, indicate if by the President or by Vice-President and attest by the Secretary.  

Identify the title of office of the executing entities and impress the corporate seal on each signature 
page of the documents. 

 
D. If the proposal is made by a Joint Venture, each member of the Joint Venture shall execute the 

document in the above format for Sole Owner, Partner or Corporation, as applicable. 
 
E. If the Contractor License is held by a person other than an Owner, Partner or Officer of the Firm, 

then the Licensee shall also sign and be a party to the proposal.  The title "Licensee" shall be 
indicated under such signature. 
 

F. Signature on Form of Proposal Page FOP-3 shall be properly witnessed and sealed. 
 
 

8. SUBMITTAL OF PROPOSALS 
 

A. Enclose bid documents in an opaque, sealed envelope of sufficient size to accommodate the unfolded 
bid documents.  Identify the envelope in the upper left hand corner as follows: 

 
PROPOSAL FOR:  JONES COUNTY PUBLIC WORKS BUILDING 
Name of Bidder: ______________________________________________ 
Address: ____________________________________________________ 
Bidder License No.  _________________________________________ 
Bidder Phone No. _________________________________________ 
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B. Address proposals to:  
 

Attn: Kyle Smith 
110 S. Market Street 
Trenton, NC 28585  

 
C. Proposals can be received as follows: 

 
a. Submit Bid prior to the bid opening date and time at the following location: 

 
Attn: Kyle Smith 
110 S. Market Street 
Trenton, NC 28585  
 

b. Submit Bid at or immediately prior to the bid opening date and time at the following location (late 
arrivals will not be accepted): 

 
Board Of Commissioners Room 
110 S. Market Street 
Trenton, NC 28585  

 
D. Label the envelope on both sides "SEALED BID ENCLOSED- DO NOT OPEN!" 
 
E. Deliver or mail proposals to the Town Manager at the address specified above and before the stated 

time for bid opening as specified in the Notice to Bidders. 
 

9. MODIFICATION / WITHDRAWAL OF BID PROPOSAL 
 
A. Submitted bids may be withdrawn or modified only by written request authorized by the bidder, 

delivered to the specified address for submittal of bids before the time established for bid opening. 
 

B. Modifications shall be made as follows: 
 

Changes in any entry shall be made by marking through the initial entry and by inserting 
the corrected entry adjacent thereto.  An authorized representative of the bidder shall initial 
and date each such correction in ink. 
 
No proposal may be withdrawn or modified after the scheduled time for opening of bids for 
a period of 30 days, except at the discretion of the Owner or as provided by General 
Statute G.S. 143-129.1. 

 
C. Negligence, omissions or errors on the part of the bidder in preparing his bid shall not entitle them to 

withdraw or modify their bid after bids have been opened, except as provided by State Statutes, G.S. 
143-129.1.   
 

D. Should the successful bidder fail to execute an agreement, the contract may be offered to the 
responsible bidder submitting the next lowest bid proposal, at the discretion of the Owner. 

10. RECEIPT / OPENING OF PROPOSALS 
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A. At the time and place established for the receipt of bids in the Notice to Bidders, every proposal for the 
specified work received by the Owner within the time specified shall be opened, acknowledged and 
read, regardless of any irregularities therein.  Applicable North Carolina General Statutes shall be 
observed in receiving, opening and evaluating bids, and awarding contracts, if award is made. 

 
• The Owner reserves the right to reject any or all proposals and to waive informalities. 

 
11. AWARD OF CONTRACT 

 
A. If the Owner elects to award a contract on the basis of bids received, the contract will be awarded to 

the responsible bidder submitting the lowest proposal, taking into consideration standards of quality, 
performance and the contract time specified in the proposal documents.  The award shall be made as 
soon as practicable after the receipt of proposals as provided elsewhere in these instructions. 

 
B. Before awarding a contract, the Owner reserves the right to require the apparent low bidder to qualify 

as a responsible bidder by furnishing such additional relevant information as necessary, which may 
include any of the following: 

 
1. Permanent name, address and telephone number of place of business. 
 
2. Present name and trade, and the number of regular employees with proper qualifications for the 

required work. 
 
3. Financial statement indicating assets and liabilities of the organization, current to within thirty 

days of the date of bid receipt or other financial information satisfactory to the Owner. 
 
4. Proof of satisfactory performance of projects of similar scope, requiring specialized skills, 

experience and workmanship standards required for the work specified. 
 
5. List of names and license numbers of organization members or employees who hold trade or 

professional licenses or credentials. 
 
6. The name and home office address of the proposed Surety and identification of its authorized 

agent licensed in North Carolina. 
 

C. Should the Owner adjudge that the apparent low bidder is not the lowest responsible bidder by virtue 
of the above qualifications that bidder will be so notified. 

 
12. NOTIFICATION OF AWARD 

 
D. The Owner will notify the successful bidder, in writing, that their bid has been accepted and that the 

Owner intends to award them the contract, which shall constitute the Notice to Proceed.  The Owner 
reserves the right to request an extension of the decision to award the contract from the successful 
bidder for such reasonable time beyond the stated forty-five (45) days as may be mutually agreeable 
to both parties. 
 

END OF INSTRUCTIONS TO BIDDERS 
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PROPOSAL FOR:  SINGLE PRIME GENERAL CONTRACT 

PROJECT:  Jones County Public Works Building 
Trenton, North Carolina 

SUBMITTED TO: Attn:  Kyle Smith 
Jones County 
110.S. Market Street
Trenton, NC 28585

SUBMITTED BY: Bidder's Name:  ________________________________________ 

Address: ________________________________________ 

License Classification: ___________________________________ 

License Number: _______________________________________ 

In compliance with your request for proposals, the undersigned as Bidder hereby proposes to furnish all labor 
and materials, equipment, operations and incidentals, and to perform all work for the complete execution of 
the construction entering into the Single Prime Contract for the construction of a Public Works Building with 
Additive Alternates for  associated Site Improvements and Mechanical System Upgrades for Jones County in 
strict accordance with plans, specifications, contract documents, codes and regulations to the full and entire 
satisfaction of the Owner for the consideration of the following amount: 

GENERAL CONTRACT: (Fill in appropriate amounts) 

LUMP SUM BASE BID: 

 Dollars ($ ) 

ADD ALTERNATE  #01 
Price to provide and install site fencing as indicated on Civil Drawings 

 Dollars ($ ) 

ADD ALTERNATE  #02 
Price to provide and install additional 6” concrete apron under canopy in lieu of gravel as per Civil drawings 

 Dollars ($ ) 
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ADD ALTERNATE  #03 
Price to provide and install complete HVAC system in shop space in lieu of infrared heaters as per 
Mechanical drawings 

 Dollars ($ ) 

ADD ALTERNATE  #04 
Price to provide and install Generator as indicated on Electrical drawings 

 Dollars ($ ) 

The Undersigned, as Bidder, hereby declares that the only person or persons interested in this proposal, as principal 
or principals, is or are named herein, and that no other party or parties than those herein mentioned have any interest 
in this proposal or in the contract which may be entered into as a result of acceptance of this proposal; and that this 
proposal is made without connection with any person, company, corporation or parties making a bid or proposal; and 
that this proposal is in all respects fair and in good faith without collusion or fraud. 

The Bidder further declares that he has examined the Site of the Work and informed himself fully with all conditions 
pertaining to the place where the Work is to be performed; that he has examined the Drawings, Specifications and 
Instructions for the Work and the Contract Documents relative thereto, and has read all special provisions furnished 
prior to the Opening of Bids; and that he fully understands and has made every provision to operate under the conditions 
relative to the Work required by the Contract Documents. 

The undersigned further states that he is a duly Licensed Building Contractor in the State of North Carolina under 
applicable statutes governing his trade, and that all fees, licenses, permits, and charges pertinent to the submission of 
this Bid have been paid in full. 

The undersigned hereby designates the following as his legal address to which such notice of acceptance may be 
delivered. 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 
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The Contractor shall commence work to be performed under this Contract on a date to be specified in written order from the 
Designer/Owner and shall fully complete all work here under the base bid within Three Hundred Sixty Five (365) 
consecutive calendar days from the Notice to Proceed. For each day in excess of the above number of days, the Contractor 
shall pay the Owner the amount of Two Hundred Fifty Dollars ($250.00) per day as liquidated damages reasonably 
estimated in advance to cover the losses to be incurred by the Owner should the Contractor fail to complete the Work within 
the time specified. 
 
In submitting this bid, it is understood that the Owner reserves the unqualified right to reject any and all proposals. 
 
Respectfully submitted this ____________ day of _________________________, 2022. 
 
   ______________________________________________________ 
   Firm or Corporation Making Bid: 
 
   By:           
    Print Name          
              
    Signature      
 
   Title: _______________________________________________ 
   (Owner, Partner or Corporation President or Vice-President Only) 
 
   ____________________________________________________ 
 
   ____________________________________________________ 
   Address: 
         
   Telephone Number     
   ______________________ 
   E-mail Address: 
 
   ___________________________________________________ 
   Contractor Classification:  
   ___________________________________________________ 
      Contractor License Number: 
   ___________________________________________________ 
      Contractor Federal Tax Identification Number: 
      (Corporate Seal) 
 
NOTARY PUBLIC WITNESS: 
 
State of:           
 
County of:           
 
Subscribed and sworn to before me this       day of      
 
Notary Public:          
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My Commission expires:   
The Bidder declares that he has received, reviewed and complied with all instructions issued in the following 
addenda: 

Addenda Received and Considered in Preparing the Bid. 
(Initial as appropriate) 

      Addendum No. 1 Rec’d Date ___________________ Print Name ___________________________ 

Signature  ____________________________ 

      Addendum No. 2 Rec’d Date ___________________ Print Name ___________________________ 

Signature  ____________________________ 

      Addendum No. 3 Rec’d Date ___________________ Print Name ___________________________ 

Signature  ____________________________ 

Addendum No. 4 Rec’d Date ___________________ Print Name ___________________________ 

Signature  ____________________________ 

Addendum No. 5 Rec’d Date ___________________ Print Name ___________________________ 

Signature  ____________________________ 

Addendum No. 6 Rec’d Date ___________________ Print Name ___________________________ 

Signature  ____________________________ 

Addendum No. 7 Rec’d Date ___________________ Print Name ___________________________ 

Signature  ____________________________ 

Addendum No. 8 Rec’d Date ___________________ Print Name ___________________________ 

Signature  ____________________________ 

List of Sub-Contractors/Vendors proposed to be used for the Project; include their appropriate license/registration 
numbers if applicable:  (Mark N/A if not applicable) 

Subcontractor/Vendor License/Registration 

END OF FORM OF PROPOSAL 
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GENERAL INSTRUCTIONS 

 
It is understood and agreed that by submitting a bid that the Contractor has examined these contract 
documents, drawings, and specifications, has visited the site of the Work, and has satisfied their 
selves relative to the Work to be performed. 

 
TIME OF COMPLETION 

 
The Contractor shall commence work to be performed under this Contract on a date to be specified in 
written order from the Designer/Owner and shall fully complete all base bid work hereunder within 
Three Hundred Sixty Five (365) consecutive calendar days from the Notice to Proceed. For each day 
in excess of the above number of days, the Contractor shall pay the Owner the amount of Two 
Hundred Fifty  ($250.00) Dollars as liquidated damages reasonably estimated in advance to cover the 
losses to be incurred by the Owner should the Contractor fail to complete the Work within the time 
specified. 

 
If the Contractor is delayed at any time in the progress of his work by any act or negligence of the 
Owner, his employees or his separate contractor, by changes ordered in the work; by abnormal 
weather conditions; by any causes beyond the Contractor's control or by other causes deemed 
justifiable by Owner, then the contract time may be reasonably extended in a written order from the 
Owner upon written request from the contractor within ten days following the cause for delay.  Time 
extensions for weather delays, acts of God, labor disputes, fire, delays in transportation, unavoidable 
casualties or other delays which are beyond the control of the Owner do not entitle the Contractor to 
compensable damages for delays.  Any contractor claim for compensable damages for delays is 
limited to delays caused solely by the owner or its agents.   

 
GOVERNING LAW; EXCLUSIVE VENUE   

 
This Agreement shall be controlled by the laws of the State of North Carolina.  Exclusive venue for any 
action, whether at law or in equity, shall be in a court of competent jurisdiction in Craven County, North 
Carolina. 

 
 
1. MATERIALS, EQUIPMENT AND EMPLOYEES 
 

A. The Contractor shall, unless otherwise specified, supply and pay for all labor, transportation, 
materials, tools, apparatus, lights, power, fuel, sanitary facilities and incidentals necessary for 
the completion of his work, and shall install, maintain and remove all equipment of the 
construction, other utensils or things, and be responsible for the safe, proper and lawful 
construction, maintenance and use of same, and shall construct in the best and most 
workmanlike manner, a complete job and everything incidental thereto as shown on the plans, 
stated in the specifications, or reasonably implied there from, all in accordance with the 
contract documents. 

 
B. All materials shall be new and of a quality specified, except where reclaimed material is 

authorized herein and approved for use.  Workmanship shall at all times be of a grade 
accepted as the best practice of the particular trade involved, and as stipulated in written 
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standards of recognized organizations or institutes of the respective trades except as 
exceeded or qualified by the specifications. 

 
C. No changes shall be made in the Work except upon written approval and change order of the 

Owner.   
 

D. Products are generally specified by ASTM or other reference standard and/or by 
manufacturer’s name and model number or trade name.  When specified only by reference 
standard, the Contractor may select any product meeting this standard, by any manufacturer.  
When several products or manufactures are specified as being equally acceptable, the 
Contractor has the option of using any product and manufacturer combination listed.  
However, the Contractor shall be aware that the cited examples are used only to denote the 
quality standard of product desired and that they do not restrict bidders to a specific brand, 
make, manufactures or specific name; that they are used only to set forth and convey to 
bidders the general style, type, character and quality of product desired; and that equivalent 
products will be acceptable.  Substitution of materials, items or equipment of equal or 
equivalent design shall be submitted to the Owner for approval or disapproval and such 
approval or disapproval shall be made by the Owner prior to the opening of bids. 

 
E. If at any time during the construction and completion of the work covered by these contract 

documents, the conduct of any workman of the various crafts is adjudged a nuisance to the 
Owner or if the presence of any workman is considered detrimental to the Work, the 
Contractor shall order such parties removed immediately from the grounds. 

 
F. The Contractor shall designate a foreman/superintendent who shall direct the work. 

 
 

2. CODES, PERMITS AND INSPECTIONS 
 

A. The Contractor shall obtain the required permits, give all notice and comply with all laws, 
ordinances, codes, rules and regulations bearing on the conduct of the work under this 
contract.  If the Contractor observes that the drawings and specification are at variance 
therewith, he shall promptly notify the Owner in writing.  If the Contractor performs any work 
knowing it to be contrary to such laws, ordinances, codes, rules and regulations, and without 
such notice to the Owner, he shall bear all cost arising there from. 

 
B. All work under this contract shall conform to the North Carolina State Building Code and other 

state and national codes as are applicable. 
 

C. This construction project shall be subject to county or municipal building codes and shall be 
subject to inspection by county or municipal authorities.  The Contractor is responsible for 
scheduling inspections to proceed with the work in a timely manner.  Building permits shall be 
obtained by the Contractor at no cost to the Owner. 

 
D. Inspection and certification of compliance by local authorities is necessary.  
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3. SAFETY REQUIREMENTS

A. The Contractor shall be responsible for the entire site and the construction of the same and
provide all the necessary protections as required by laws or ordinances governing such
conditions and as required by the Designer.

B. The Contractor shall be responsible for any damage to the Owner’s property, or that of others
on the job, by the Contractor, the Contractor’s personnel or the Contractor’s subcontractors,
and shall make good such damages.  The Contractor shall be responsible for and pay for any
claims against the Owner arising from such damages.

C. The Contractor shall adhere to the rules, regulations and interpretations of the North Carolina
Department of Labor relating to Occupational Safety and Health Standards for the
Construction Industry (Title 29, Code of Federal Regulations, Part 1926 published in Volume
39, Number 122, Part 11, June 24, 1974 Federal Register), and revisions thereto as adopted
by General Statutes of North Carolina 95-126 through 155.

D. The Contractor shall provide all necessary safety measures for the protection of all persons
on the work site, including the requirements of the A.G.C. Accident Prevention Manual in
Construction as amended, and shall fully comply with all state laws or regulations and North
Carolina State Building Code requirements to prevent accident or injury to persons on or
about the location of the Work.  The Contractor shall clearly mark or post signs warning of
hazards existing, and shall barricade excavations and similar hazards.  The Contractor shall
protect against damage or injury resulting from falling materials and shall maintain all
protective devices and signs throughout the progress of the Work.

4. EQUAL OPPORTUNITY

A. The non-discrimination clause contained in Section 202, Federal Executive Order 11246, as
amended by Executive Order 11375, relative to Equal Employment Opportunity for all persons
without regard to race, color, religion, sex or national origin, and the implementing rules and
regulations prescribed by the Secretary of Labor, are incorporated herein.

B. The Contractor(s) agree not to discriminate against any employees or applicants for
employment because of physical or mental handicap in regard to any position for which the
employees or applicant is qualified.  The Contractor agrees to take affirmative action to
employ, advance in employment and otherwise treat qualified handicapped individuals without
discrimination based upon their physical or mental handicap in all employment practices.

5. INSURANCE

A. The Contractor(s) shall not commence work until they have obtained all insurance required,
and such insurance has been approved by the Owner, nor shall the Contractor allow any
subcontractor to commence work on their subcontract until all similar insurance required of
the subcontractor has been obtained.
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B. The Contractor shall provide and maintain during the life of this contract Workmen’s 
Compensation Insurance for all employees employed at the site of the project under his 
contract. 

 
C. The Contractor shall provide and maintain during the life of this contract such Public Liability 

and Property Damage Insurance as shall protect the Contractor and any subcontractor 
performing work covered by this contract, from claims for damage for personal injury, 
including accidental death, as well as from claims for property damage which may arise from 
operations under this contract, whether such operation be by the Contractor themselves or by 
any subcontractor, or by anyone directly or indirectly employed by either of them and the 
amounts of such insurance shall be as follows: 

 
• Public Liability Insurance in an amount not less than $300,000 for injuries, including 

accidental death, to any one person and subject to the same limit for each person, in 
amount not less than $500,000 on account of one accident; and Property Damage 
Insurance in an amount not less than $100,000/$300,000. 

 
D. The Contractor shall furnish such additional insurance as may be required by the General 

Statutes of North Carolina, including motor vehicle insurance in amounts not less than 
statutory limits. 

 
E. The Contractor shall furnish the Owner with satisfactory proof of carriage of the insurance 

required before the Owner grants written approval.  The Contractor shall provide written 
notification to the Owner of the cancellation or expiration of any insurance required.  The 
Contractor shall provide such written notice within five (5) business days of the date the 
Contractor is first aware of the cancellation or expiration, or is first aware that the cancellation 
or expiration is threatened or otherwise may occur, whichever comes first. 

 
6. REQUESTS FOR PAYMENT 
 

A. All requests for payment must be submitted to the Walker Group Architecture, Inc. listed in 
item (D) below.   

 
B. All requests for payment must be submitted on the “AIA APPLICATION FOR PAYMENT AND 

CERTIFICATE FOR PAYMENT” AIA DOCUMENT G702 and G703. 
 
C. Payments will be made on the basis of ninety-five percent (95%) of monthly estimates. 
 
D. Executed contract documents, insurance certifications and, upon completion and acceptance 

of the work, applications for payment, invoices and other information requested are to be sent 
to: 

The Walker Group Architecture, Inc. 
PO Box 541 
New Bern, NC 28563 
 

• It is imperative that contract documents, invoices, etc., be sent only to the above address 
in order to assure proper and timely delivery and handling. 
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E. The Contractor’s affidavit shall state: 
 

• “This is to certify that all costs of materials, equipment, labor, and all else entering 
into the accomplishment of this contract, including payrolls, have been paid in full.” 

 
 

7. PROJECT SITE CLEANING UP 
 

The Contractor shall keep the sites and surrounding area reasonable free from rubbish at all times 
and shall remove debris from the site from time to time or when directed to do so by the Owner.  
Before final inspection and acceptance of the project, the Contractor shall thoroughly clean the sites, 
and completely prepare the project and site for use by the Owner.  The contractor shall provide trash 
containers for removal of rubbish generated by the work. Contractors shall not use the Town’s refuse 
containers. 
 
 

8. GUARANTEE 
 

A. Where items of equipment or material carry a manufacturer’s warranty for any period in 
excess of twelve (12) months, then the manufacturer’s warranty shall apply for that particular 
piece of equipment or material.  The Contractor shall replace such defective equipment or 
materials, without cost to the Owner, within the manufacturer’s warranty period. 

 
B. The Contractor shall unconditionally guarantee materials and workmanship against patent 

defects arising from faulty materials, faulty workmanship or negligence for a period of twelve 
(12) months following the final acceptance of the work and shall replace such defective 
materials or workmanship without cost to the Owner. 

 
C. Additionally, the Contractor shall guarantee materials and workmanship against latent defects 

arising from faulty materials, faulty workmanship or negligence which is hidden or not readily 
apparent to the Owner at the time of final acceptance and which is discovered by the Owner 
within six (6) years following final acceptance of the work.  The guarantee for latent defects 
related to any structural system shall be ten (10) years.  The Contractor shall replace such 
defective materials or workmanship without cost to the Owner. 

 
 
9. CONTRACTOR-SUBCONTRACTOR RELATIONSHIPS 
 

The Contractor agrees that the terms of these contract documents shall apply equally to a 
subcontractor as to the Contractor, and that the subcontractor is bound by those terms as an 
employee of the Contractor. 

 
 
 

END OF GENERAL CONDITIONS 
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SECTION 010110 

 
SUMMARY OF WORK 

 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of prime contract, including General Conditions and other 
Division 1 Specification Sections, apply to this Section. 

 
1.2 WORK COVERED BY CONTRACT DOCUMENTS 
 

A. This project will provide a new Public Works Building for Jones County including 
associated site development. 
  

1. Project Location:  1539 NC Hwy 58, Trenton, North Carolina 
2. Owner:  Jones County 

 
B. Contract Documents, dated February 27, 2026 were prepared for the Project by The 

Walker Group Architecture, Inc. 
 

C. The use of the facility is a combination of Vehichle Maintenance Shop and Public Works 
Administrative Offices.  The  Work includes, but is not limited to: 
 

a. Sitework 
b. Concrete 
c. Metals 
d. Wood and Plastics 
e. Thermal and Moisture Protection 
f. Doors and Windows 
g. Finishes 
h. Plumbing fixtures and equipment. 
i. Heat generating and refrigeration equipment. 
j. Air-handling equipment and air-distribution systems 
k. Power transmission, service, and distribution, including disconnect switches  
l. Lighting fixtures. 
m. Electrical grounding, electrical and electronic control systems and equipment, 

including connections to equipment furnished by Owner. 
n. Starting/Commissioning, testing, adjusting, balancing mechanical and electrical 

systems and equipment. 
 

D.  Additive Bid Alternates: As indicated on Drawing Sheet Number GI001 
 
Bid Altrernate 01:  Provide Site Fencing, See Civil Drawings 
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Bid Alternate 02:  Provide additional 4” concrete apron under canopy in lieu of gravel.  
See Civil Drawings 
 
Bid Alternate 03:  Provide Complete HVAC System in the shop space in lieu of infrared 
heaters.  See Mechanical drawings  
 
Bid Alternate 04:  Provide Generator, See Electrcal Drawings  
 

 
1.3 CONTRACTS 
 

A. The Project will be constructed under a single prime-contracting arrangement. 
 

B. The General Construction Contract includes construction operations traditionally 
recognized as General Construction.  It also includes administrative and coordination 
responsibilities.   

 
1.4 WORK SEQUENCE  
 

A. The Work for the Public Works Building will be conducted in a single phase. 
 

1.5 PRIME CONTRACTOR USE OF PREMISES 
 

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

 
B. Use of the Site:  Limit use of the premises to work in areas indicated.  Confine operations 

to areas within contract limits indicated.  Do not disturb portions of the site beyond the 
areas in which the Work is indicated. 
1. Driveways and Entrances:  Keep driveways and entrances serving the premises clear 

and available to the Owner, the Owner's employees, and emergency vehicles at all 
times.  Do not use these areas for parking or storage of materials. Schedule deliveries 
to minimize space and time requirements for storage of materials and equipment on-
site. 

 
 
PART 2 - PRODUCTS  (Not Applicable) 
 
PART 3 - EXECUTION (Not Applicable) 
 
 

END OF SECTION 010110 
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SECTION 010270 

 
APPLICATIONS FOR PAYMENT 

 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 
 
1.2 SUMMARY 

 
A. This Section specifies administrative and procedural requirements governing Contractor's 

Applications for Payment. 
 
1. Coordinate the Schedule of Values and Applications for Payment with the Contractor's 

Construction Schedule, Submittal Schedule, and List of Subcontractors. 
 
B. Related Sections:  The following Sections contain requirements that relate to this Section. 

 
1. Schedules:  The Contractor's Construction Schedule and Submittal Schedule are specified 

in Division 1 Section "013000 Submittals." 
 
 
1.3 SCHEDULE OF VALUES 

 
A. Coordination:  Contractor shall coordinate preparation of Schedule of Values with preparation of 

the Contractors' Construction Schedule. 
 
1. Correlate line items in the Schedule of Values with other required administrative schedules 

and forms including: 
 
a. Contractor's Construction Schedule. 
b. Application for Payment forms, including Continuation Sheets. 
c. List of subcontractors. 
d. List of products. 
e. List of principal suppliers and fabricators. 
f. Schedule of submittals. 

 
2. Submit the Schedule of Values to the Architect at the earliest possible date but no later 

than 21 days before the date scheduled for submittal of the initial Applications for 
Payment. 
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B. Format and Content:  Use the Project Manual table of contents and Specification Sheets in 
Drawings as a guide to establish the format for the Schedule of Values.  Provide at least one line 
item for each Specification Section, and provide at least one line item for each specification 
section included in drawings. 
 
1. Identification:  Include the following Project identification on the Schedule of Values: 

 
a. Project name and location. 
b. Name of the Architect. 
c. Project number. 
d. Contractor's name and address. 
e. Date of submittal. 

 
2. Arrange the Schedule of Values in tabular form with separate columns to indicate the 

following for each item listed: 
 
a. Related Specification Section or Division. 
b. Description of Work. 
c. Name of subcontractor. 
d. Name of manufacturer or fabricator. 
e. Name of supplier. 
f. Change Orders (numbers) that affect value. 
g. Dollar value. 

1) Percentage of Contract Sum to nearest percent. 
 
3. Provide a breakdown of the Contract Sum in sufficient detail to facilitate continued 

evaluation of Applications for Payment and progress reports.  Break principal subcontract 
amounts down into several line items. 

 
4. Round amounts to nearest whole dollar; the total shall equal the Contract Sum. 
 
5. Provide a separate line item in the Schedule of Values for each part of the Work where 

Applications for Payment may include materials or equipment, purchased or fabricated and 
stored, but not yet installed. 

 
a. Differentiate between items stored on-site and items stored off-site.  Include 

requirements for insurance and bonded warehousing, if required. 
 
6. Allowances:  Show the line-item value of allowances, as a product of the unit cost, 

multiplied by the measured quantity.  Estimate quantities from the best indication in the 
Contract Documents. 

 
1.4 APPLICATIONS FOR PAYMENT 
 
 A.     All requests for payment must be submitted to The Walker Group Architecture, Inc., see Item E 

below for address. Pay Applications may be submitted electronically for review.  Final Pay 
Application must be notarized and submitted in hard copy format 
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B. All requests for payment must be submitted on the “AIA APPLICATION FOR PAYMENT AND 
CERTIFICATE FOR PAYMENT” AIA DOCUMENT G702 and G703.   

 

C.    Final payment will be made lump sum within forty-five (45) consecutive days after acceptance of 
the work (refer to Section 01700 “Contract Closeout”) and the submission  of notarized 
contractor’s affidavit and one hard copy with signature of Application for Payment which is to 
include the contract, account and job order numbers. 

 
D. The Contractor’s affidavit shall state: 

 
“This is to certify that all costs of materials, equipment, labor, and all else entering 
into the accomplishment of this contract, including payrolls, have been paid in full.” 

 
E. Executed contract documents, insurance certifications and, upon completion and acceptance of 

the work, applications for payment, invoices and other information requested are to be sent to: 
 

      Physical Aaddress: 
The Walker Group Architecture, Inc. 
409-C Broad Sreet 
New Bern, NC 28560  
 
Or delivered electronically to chris@wgarc.com 
 
 

F. Each Application for Payment shall be consistent with previous applications and payments as 
certified by the Owner. 
 
1.    The initial Application for Payment, the Application for Payment at time of Substantial 

Completion, and the final Application for Payment involve additional requirements. 
 
G. Payment-Application Times:  The date for each progress payment will be determined at the Pre-

Construction Meeting and approved by  the Owner.  The period covered by each Application for 
Payment starts on the day following the end of the preceding period and ends 7 days prior to the 
date for each progress payment. 

 
H. Payment-Application Forms:  Use AIA Document G702 and Continuation Sheets G703 as the 

form for Applications for Payment. 
 
I. Application Preparation:  Complete every entry on the form.  Include notarization and execution 

by a person authorized to sign legal documents on behalf of the Contractor.  The Owner will 
return incomplete applications without action. 
 
1. Entries shall match data on the Schedule of Values and the Contractor's Construction 

Schedule.  Use updated schedules if revisions were made. 
 
2. Include amounts of Change Orders issued prior to the last day of the construction period 

covered by the application. 
 

mailto:chris@wgarc.com
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J. Transmittal:  Pay Applications may be submitted electronically to Architect for review.  Final Pay 
Application must be notarized and submitted in hard copy format. Submit one signed and 
notarized original copy of each Application for Payment to the Architect in a timely manner.  One 
copy shall be complete, including waivers of lien and similar attachments, when required. 
 
1. Transmit each copy with a transmittal form listing attachments and recording appropriate 

information related to the application, in a manner acceptable to the Architect. 
 

2. Waivers of Mechanics Lien:  The Owner reserves the right to designate which entities 
involved in the Work must submit waivers.  Submit waivers of lien on forms, and executed 
in a manner, acceptable to the Owner. 

 
K. Initial Application for Payment:  Administrative actions and submittals, that must precede or 

coincide with submittal of the first Application for Payment, include the following: 
 
1. List of subcontractors. 
2. List of principal suppliers and fabricators. 
3. Schedule of Values. 
4. Contractor's Construction Schedule (final approved by Architect). 
5. Certificates of insurance and insurance policies. 

 
L. Application for Payment at Substantial Completion:  Following issuance of the Certificate of 

Substantial Completion, submit an Application for Payment. 
 
1. This application shall reflect Certificates of Partial Substantial Completion issued 

previously for Owner occupancy of designated portions of the Work (if applicable). 
 
2. Administrative actions and submittals that shall precede or coincide with this application 

include: 
 
a. Occupancy permits and similar approvals. 
b. Warranties (guarantees) and maintenance agreements. 
c. Test/adjust/balance records. 
d. Maintenance instructions. 
e. Startup performance reports. 
f Changeover information related to Owner's occupancy, use, operation, and 

maintenance. 
g. Final cleaning. 
h. Consent of surety. 
i. Advice on shifting insurance coverages. 
j. List of incomplete Work, recognized as exceptions to Architect's Certificate of 

Substantial Completion. 
 
M. Final Payment Application:  Administrative actions and submittals that must precede or coincide 

with submittal of the final Application for Payment include the following: 
 
1. Completion of Project closeout requirements. 
2. Completion of items specified for completion after Substantial Completion. 
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3. Ensure that unsettled claims will be settled. 
4. Ensure that incomplete Work is not accepted and will be completed without undue delay. 
5. Transmittal of required Project construction records to the Owner. 
6. Proof that taxes, fees, and similar obligations were paid. 
7. Removal of temporary facilities and services. 
8. Removal of surplus materials, rubbish, and similar elements. 
9. Change of door locks to Owner's access. 

 
 
PART 2 - PRODUCTS  (Not Applicable) 
 
 
PART 3 - EXECUTION  (Not Applicable) 
 
 

END OF SECTION 010270 
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SECTION 010350 

 
MODIFICATION PROCEDURES 

 
 
PART 1 - GENERAL 
 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 1 Specification Sections, apply to this Section. 
 
1.2 SUMMARY 

 
A. This Section specifies administrative and procedural requirements for handling and processing 

contract modifications. 
 

1.3 MINOR CHANGES IN THE WORK 
 
A. The Architect will issue supplemental instructions authorizing minor changes in the Work, not 

involving adjustment to the Contract Sum or Contract Time, in written format. 
 
1.4 CHANGE ORDER PROPOSAL REQUESTS 

 
A. Owner-Initiated Proposal Requests:  The Architect will issue a detailed description of proposed 

changes in the Work that will require adjustment to the Contract Sum or Contract Time.  If 
necessary, the description will include supplemental or revised Drawings and Specifications. 
 
1. Proposal requests issued by the Architect are for information only.  Do not consider them 

as an instruction either to stop work in progress or to execute the proposed change. 
 
2. Within 7 days of receipt of a proposal request, submit an estimate of cost necessary to 

execute the change to the Architect for the Owner's review. 
 
a. Include a list of quantities of products required and unit costs, with the total amount 

of purchases to be made.   
b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 

discounts. 
c. Include a statement indicating the effect the proposed change in the Work will have 

on the Contract Time. 
 
B. Contractor-Initiated Proposals:  When latent or unforseen conditions require modifications to the 

Contract, the Contractor may propose changes by submitting a request for a change to the 
Architect. 
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1. Include a statement outlining the reasons for the change and the effect of the change on 
the Work.  Provide a complete description of the proposed change.  Indicate the effect of 
the proposed change on the Contract Sum and Contract Time. 

 
2. Include a list of quantities of products required and unit costs, with the total amount of 

purchases to be made.   
 
3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 

discounts. 
 
C. Proposal Request Form:  Use AIA Form G701 2017 in Draft form for Change Order Proposal 

Requests.  Include Backup information on Company letterhead including the following: 
 

1. Detailed description of proposaed change with resaon for proposal. 
 

2. Detail of Subcontractor’s costs for materials and labor. 
 

3. Prime Contractor’s Profit.  
 
D. Prime Contractor’s Allowable Profit and Overhead Costs:  Not more than fifteen percent (15%) 

profit will be allowed on labor and materials for self-performed work, and not more than ten 
percent (10%) profit will be allowed on labor and materials performed by a Sub-contractor.  No 
overhead office costs will be considered.  

 
E. Sub-Contractor’s Allowable Profit and Overhead Costs:  Not more han ten percent (10%) will be 

allowed on materails and labor costs.  No overhead office costs will be considered.  
 
1.5          ALLOWANCES 

 
A. Allowance Adjustment:  For allowance-cost adjustment, base each Change Order Proposal on 

the difference between the actual purchase amount and the allowance, multiplied by the final 
measurement of work-in-place.   
 
1. The Owner reserves the right to establish the actual quantity of work-in-place by 

independent quantity survey, measure, or count. 
 
B. Submit claims for increased costs because of a change in scope or nature of the allowance 

described in the Contract Documents, whether for the purchase order amount or the Contractor's 
handling, labor, installation, overhead, and profit.  Submit claims within 21 days of receipt of the 
Change Order or Construction Change Directive authorizing work to proceed.  The Owner will 
reject claims submitted later than 21 days. 
 
1. Do not include the Contractor's or subcontractor's indirect expense in the Change Order 

cost amount unless it is clearly shown that the nature or extent of work has changed from 
what could have been foreseen from information in Contract Documents. 
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2. No change to the Contractor's indirect expense is permitted for selection of higher or 
lower-priced materials or systems of the same scope and nature as originally indicated. 

 
1.6 CONSTRUCTION CHANGE DIRECTIVE 

 
A. Construction Change Directive:  When the Owner and the Contractor disagree on the terms of a 

Proposal Request, the Architect may issue a Construction Change Directive.  The Construction 
Change Directive instructs the Contractor to proceed with a change in the Work, for subsequent 
inclusion in a Change Order. 
 
1. The Construction Change Directive contains a complete description of the change in the 

Work.  It also designates the method to be followed to determine change in the Contract 
Sum or Contract Time. 

 
B. Documentation:  Maintain detailed records on a time and material basis of work required by the 

Construction Change Directive. 
 
1. After completion of the change, submit an itemized account and supporting data necessary 

to substantiate cost and time adjustments to the Contract. 
 
1.7 CHANGE ORDER PROCEDURES 

 
A. Upon the Owner's approval of a Proposal Request, the Architect will issue a Change Order for 

signatures of the Owner and the Contractor. 
 
PART 2 - PRODUCTS  (Not Applicable) 
 
PART 3 - EXECUTION  (Not Applicable) 
 

 
END OF SECTION 010350 
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SECTION 010400 
 

COORDINATION AND SUPERVISION 
 
 
1.1 RELATED DOCUMENTS 
 

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

 
1.2 SUMMARY 
 

A. The Contractor shall  provide, as part of the base contract bid, a full time designated 
superintendent skilled in the construction trades and project management to direct all work, 
coordinate subcontractors and with other Contractors, expedite materials, perform inspections, 
ensure the quality execution of all the requirements of these specifications and to coordinate with 
the Owner. 

 
PART 2 - PRODUCTS  (Not Applicable) 
 
PART 3 - EXECUTION (Not Applicable) 
 

END OF SECTION 010400 
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SECTION 012000 
 

PROJECT MEETINGS 
 

 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

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

 
1.2 SUMMARY 

 
A. This Section specifies administrative and procedural requirements for project meetings, including, 

but not limited to, the following: 
 

1. Preconstruction conferences. 
2. Preinstallation conferences. 
3. Progress meetings. 

 
1.3 PRECONSTRUCTION CONFERENCE 
 

A. The Architect shall schedule a preconstruction conference before starting construction, at a time 
convenient to the Owner and the Architect, but no later than 15 days after execution of the 
Agreement.  Hold the conference at the Project Site or another convenient location.  Conduct the 
meeting to review responsibilities and personnel assignments. 

 
B. Attendees:  Authorized representatives of the Owner, Architect, and their consultants; the 

Contractor and its superintendent; major subcontractors; manufacturers; suppliers; and other 
concerned parties shall attend the conference.  All participants at the conference shall be familiar 
with the Project and authorized to conclude matters relating to the Work. 

 
C. Agenda:  Discuss items of significance that could affect progress, including the following: 

 
1. Tentative construction schedule. 
2. Critical work sequencing. 
3. Designation of responsible personnel. 
4. Procedures for processing field decisions and Change Orders. 
5. Procedures for processing Applications for Payment. 
6. Submittal of Shop Drawings, Product Data, and Samples. 
7. Preparation of record documents. 
8. Use of the premises. 
9. Parking availability. 
10. Office, work, and storage areas. 
11. Equipment deliveries and priorities. 
12. Safety procedures. 
13. First aid. 
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14. Security. 
15. Housekeeping. 
16. Working hours. 

 
1.4 PREINSTALLATION CONFERENCES 
 

A. Conduct a preinstallation conference at the Project Site before each construction activity that 
requires coordination with other construction. 

 
B. Attendees:  The Installer and representatives of manufacturers and fabricators involved in or 

affected by the installation, and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting.  Advise the Architect of 
scheduled meeting dates. 

 
1. Review the progress of other construction activities and preparations for the particular 

activity under consideration at each preinstallation conference, including requirements for the 
following: 
 

a. Contract Documents. 
b. Options. 
c. Related Change Orders. 
d. Purchases. 
e. Deliveries. 
f. Shop Drawings, Product Data, and quality-control samples. 
g. Possible conflicts. 
h. Compatibility problems. 
j. Time schedules. 
k. Weather limitations. 
l. Manufacturer's recommendations. 
m. Warranty requirements. 
n. Compatibility of materials. 
o. Acceptability of substrates. 
p. Temporary facilities. 
q. Space and access limitations. 
r. Governing regulations. 
s. Safety. 
t. Inspecting and testing requirements. 
u. Required performance results. 
v. Recording requirements. 
w. Protection. 

 
2. Record significant discussions and agreements and disagreements of each conference, 

and the approved schedule.  Promptly distribute the record of the meeting to everyone 
concerned, including the Owner and the Architect. 

 
3. Do not proceed with the installation if the conference cannot be successfully concluded.  

Initiate whatever actions are necessary to resolve impediments to performance of Work 
and reconvene the conference at the earliest feasible date. 
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1.5 PROGRESS MEETINGS 
 

A. The Architect shall conduct progress meetings at the Project Site at monthly intervals.  
Coordinate dates of meetings with preparation of the payment request. 

 
B. Attendees:  In addition to representatives of the Owner and the Architect, each subcontractor, 

supplier, or other entity concerned with current progress or involved in planning, coordination, or 
performance of future activities shall be represented at these meetings.  All participants at the 
conference shall be familiar with the Project and authorized to conclude matters relating to the 
Work.  Contractor’s shall provide written reports providing information indicated in the agenda, at 
the start of each meeting to all attendees. 

 
C. Agenda:  The architect shall conduct monthly progress meetings as follows: 
 
 1.  Review outstanding items in minutes from previous monthly progress meeting. 
 2. Review Contractor’s written summary of work completed since the last progress meeting, 

including designation of overall in-place percentage complete. 
 3. Review Contractor’s written summary of work to be performed during the next monthly 

period and expected percentage complete. 
 4. Review change order status.  Contractor provides written summary. 
 5. Review shop drawing status.  Contractor provides written summary of status or updated 

submittals schedule, including indication of critical items requiring completion. 
 6. Review, project schedule including written summary approved from each contractor 

indicating conformance to schedule. 
 7. Review other critical items requiring discussion.  Contractor provides written summaries of 

these items for discussion during the meeting. 
 

D. Reporting:  No later than 7 days after each meeting, the Architect shall distribute minutes of the 
meeting to each party present and to parties who should have been present.  Include a brief 
summary, in narrative form, of progress since the previous meeting and report. 

 
1. Schedule Updating:  Revise the Contractor's Construction Schedule after each progress 

meeting where revisions to the schedule have been made or recognized.  Issue the 
revised schedule concurrently with the report of each meeting. 

 
 
PART 2 - PRODUCTS  (Not Applicable) 
 
PART 3 - EXECUTION  (Not Applicable) 
 

END OF SECTION 012000 
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SECTION 013000 

 
SUBMITTALS 

 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 
1.2 SUMMARY 
 

A. This Section includes administrative and procedural requirements for submittals required for 
performance of the Work, including the following: 

 
1. Contractor's construction schedule. 
2. Submittal schedule. 
3. Shop Drawings. 
4. Product Data. 
5. Samples. 
6. Quality assurance submittals. 

 
B. Administrative Submittals:  Such submittals include, but are not limited to, the following: 

 
1. Permits. 
2. Applications for Payment. 
3. Performance and payment bonds. 
4. Insurance certificates. 
5. List of subcontractors. 

 
C. Related Sections:  The following Sections contain requirements that relate to this Section: 

 
1. Division 1 Section "Applications for Payment" specifies requirements for submittal of the 

Schedule of Values. 
2. Division 1 Section "Project Meetings" specifies requirements for submittal and distribution 

of meeting and conference minutes. 
3. Division 1 Section "Quality Control" specifies requirements for submittal of inspection and 

test reports. 
4. Division 1 Section "Contract Closeout" specifies requirements for submittal of Project 

Record Documents and warranties at project closeout. 
 
1.3 DEFINITIONS 

A. Coordination Drawings show the relationship and integration of different construction elements 
that require careful coordination during fabrication or installation to fit in the space provided or to 
function as intended. 
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B. Field samples are full-size physical examples erected on-site to illustrate finishes, coatings, or 

finish materials.  Field samples are used to establish the standard by which the Work will be 
judged. 

 
C. Mockups are full-size assemblies for review of construction, coordination, testing, or operation; 

they are not Samples. 
 
1.4 SUBMITTAL PROCEDURES 
 

A. Coordination:  Coordinate preparation and processing of submittals with performance of 
construction activities.  Transmit each submittal sufficiently in advance of performance of related 
construction activities to avoid delay. 
 
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, 

and related activities that require sequential activity. 
 
2. Coordinate transmittal of different types of submittals for related elements of the Work so 

processing will not be delayed by the need to review submittals concurrently for 
coordination. 

 
a. The Architect reserves the right to withhold action on a submittal requiring 

coordination with other submittals until all related submittals are received. 
 

3. Processing:  To avoid the need to delay installation as a result of the time required to 
process submittals, allow sufficient time for submittal review, including time for 
resubmittals. 

 
a. Allow 14 calendar days for initial review.  Allow additional time if the Architect must 

delay processing to permit coordination with subsequent submittals. 
b. If an intermediate submittal is necessary, process the same as the initial submittal. 
c. Allow 14 calendar days for reprocessing each submittal. 
d. No extension of Contract Time will be authorized because of failure to transmit 

submittals to the Architect sufficiently in advance of the Work to permit processing. 
 

B. Submittal Preparation:  Place a permanent label or title block on each submittal for identification.  
Indicate the name of the entity that prepared each submittal on the label or title block. 

 
1. Provide a space approximately 4 by 5 inches on the label or beside the title block on Shop 

Drawings to record the Contractor's review and approval markings and the action taken. 
 
2. Include the following information on the label for processing and recording action taken. 

 
a. Project name 
b. Date 
c. Name and address of the Architect 
d. Name and address of the Contractor 
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e. Name and address of the subcontractor 
f. Name and address of the supplier 
g. Name of the manufacturer 
h. Number and title of appropriate Specification Section 
i. Drawing number and detail references, as appropriate 

 
C. Submittal Transmittal:  Package each submittal appropriately for transmittal and handling.  

Transmit each submittal from the Contractor to the Architect using a transmittal form.  The 
Architect will not accept submittals received from sources other than the Contractor.  
Electronic submittals will be accepted for product data, with the exception of color and material 
samples which must be transmitted as actual samples. 

 
1. On the transmittal, record relevant information and requests for data.  On the form, or 

separate sheet, record deviations from Contract Document requirements, including 
variations and limitations.  Include Contractor's certification that information complies with 
Contract Document requirements. 

 
1.5 CONTRACTOR'S CONSTRUCTION SCHEDULE 
 

A. Bar-Chart Schedule:  Prepare a fully developed, horizontal bar-chart-type, contractor's 
construction schedule.  Submit within 30 days after the date established for "Commencement of 
the Work." 
 
1. Provide a separate time bar for each significant construction activity.  Provide a continuous 

vertical line to identify the first working day of each week.  Use the same breakdown of 
units of the Work as indicated in the "Schedule of Values." 

2. Within each time bar, indicate estimated completion percentage in 10 percent increments.  
As Work progresses, place a contrasting mark in each bar to indicate Actual Completion. 

3. Prepare the schedule on a sheet, or series of sheets, of stable transparency, or other 
reproducible media, of sufficient width to show data for the entire construction period. 

4. Secure time commitments for performing critical elements of the Work from parties 
involved.  Coordinate each element on the schedule with other construction activities; 
include minor elements involved in the sequence of the Work.  Show each activity in 
proper sequence.  Indicate graphically the sequences necessary for completion of related 
portions of the Work. 

5. Coordinate the Contractor's Construction Schedule with the Schedule of Values, list of 
subcontracts, Submittal Schedule, progress reports, payment requests, and other 
schedules. 

6. Indicate completion in advance of the date established for Substantial Completion.  
Indicate Substantial Completion on the schedule to allow time for the Architect's 
procedures necessary for certification of Substantial Completion. 

 
B. Distribution:  Following response to the initial submittal, print and distribute copies to the 

Architect, Owner, subcontractors, and other parties required to comply with scheduled dates.   
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1. When revisions are made, distribute to the same parties and post in the same locations.  
Delete parties from distribution when they have completed their assigned portion of the 
Work and are no longer involved in construction activities. 

 
F. Schedule Updating:  Revise the schedule after each meeting, event, or activity where revisions 

have been recognized or made.  Issue the updated schedule concurrently with the report of each 
meeting. 

 
 
1.6 SHOP DRAWINGS 
 

A. Submit newly prepared information drawn accurately to scale.  Highlight, encircle, or otherwise 
indicate deviations from the Contract Documents.  Do not reproduce Contract Documents or copy 
standard information as the basis of Shop Drawings.  Standard information prepared without 
specific reference to the Project is not a Shop Drawing.  Contractor must indicate their action 
regarding their review of the submittal. 

 
B. Shop Drawings include fabrication and installation Drawings, setting diagrams, schedules, 

patterns, templates and similar Drawings.  Include the following information: 
 

1. Dimensions. 
2. Identification of products and materials included by sheet and detail number. 
3. Compliance with specified standards. 
4. Notation of coordination requirements. 
5. Notation of dimensions established by field measurement. 
6. Sheet Size:  Except for templates, patterns and similar full-size Drawings, submit Shop 

Drawings on sheets at least 8-1/2 by 11 inches  but no larger than 36 by 48 inches. 
7. Submittal:  Submit 3 blue- or black-line prints and 2 additional prints where required for 

maintenance manuals, plus the number of prints needed by the Architect for distribution.  
The Architect will retain 2 prints and return the remainder. 
a. One of the prints returned shall be marked up and maintained as a "Record 

Document." 
8. Do not use Shop Drawings without an appropriate final stamp indicating action taken. 

 
1.7 PRODUCT DATA 
 

A. Collect Product Data into a single submittal for each element of construction or system.  Product 
Data includes printed information, such as manufacturer's installation instructions, catalog cuts, 
standard color charts, roughing-in diagrams and templates, standard wiring diagrams, and 
performance curves. 

 
1. Mark each copy to show applicable choices and options.  Where printed Product Data 

includes information on several products that are not required, mark copies to indicate the 
applicable information.  Include the following information: 

 
a. Manufacturer's printed recommendations 
b. Compliance with trade association standards 
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c. Compliance with recognized testing agency standards 
d. Application of testing agency labels and seals 
e. Notation of dimensions verified by field measurement 
f. Notation of coordination requirements 

 
2. Do not submit Product Data until compliance with requirements of the Contract Documents 

has been confirmed. 
 
3. Submittals:  Submit electronic copies of each required submittal. The Architect will review 

and returnone with action taken and corrections or modifications required. 
 

a. Unless noncompliance with Contract Document provisions is observed, the 
submittal may serve as the final submittal. 

b. Contractor must provide copies of any submittals required for maintenance 
manuals.    

c. Contractor must provide printed copy of any submittal requested by Owner.  
 

4. Distribution:  Furnish copies of final submittal to installers, subcontractors, suppliers, 
manufacturers, fabricators, and others required for performance of construction activities.  
Show distribution on transmittal forms. 

 
a. Do not proceed with installation until a copy of Product Data is in the Installer's 

possession. 
b. Do not permit use of unmarked copies of Product Data in connection with 

construction. 
 
1.8 SAMPLES 
 

A. Submit, fully fabricated Samples cured and finished as specified and physically identical with the 
material or product proposed.  Samples include partial sections of manufactured or fabricated 
components, cuts or containers of materials, color range sets, and swatches showing color, 
texture, and pattern. 

 
1. Mount or display Samples in the manner to facilitate review of qualities indicated.  Prepare 

Samples to match the Architect's sample.  Include the following: 
 

a. Specification Section number and reference 
b. Generic description of the Sample 
c. Sample source 
d. Product name or name of the manufacturer 
e. Compliance with recognized standards 
f. Availability and delivery time 

 
2. Submit Samples for review of size, kind, color, pattern, and texture.  Submit Samples for a 

final check of these characteristics with other elements and a comparison of these 
characteristics between the final submittal and the actual component as delivered and 
installed. 
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a. Where variation in color, pattern, texture, or other characteristic is inherent in the 

material or product represented, submit at least 3 multiple units that show 
approximate limits of the variations. 

b. Refer to other Specification Sections for requirements for Samples that illustrate 
workmanship, fabrication techniques, details of assembly, connections, operation, 
and similar construction characteristics. 

c. Refer to other Sections for Samples to be returned to the Contractor for 
incorporation in the Work.  Such Samples must be undamaged at time of use.  On 
the transmittal, indicate special requests regarding disposition of Sample submittals. 

d. Samples not incorporated into the Work, or otherwise designated as the Owner's 
property, are the property of the Contractor and shall be removed from the site prior 
to Substantial Completion. 

 
3. Preliminary Submittals:  Submit a full set of choices where Samples are submitted for 

selection of color, pattern, texture, or similar characteristics from a range of standard 
choices. 
 
a. The Architect will review and return preliminary submittals with the Architect's 

notation, indicating selection and other action. 
 

4. Submittals:  Except for Samples illustrating assembly details, workmanship, fabrication 
techniques, connections, operation, and similar characteristics, submit 2 sets.  The 
Architect will return one set marked with the action taken. 

 
5. Maintain sets of Samples, as returned, at the Project Site, for quality comparisons 

throughout the course of construction. 
a. Unless noncompliance with Contract Document provisions is observed, the 

submittal may serve as the final submittal. 
b. Sample sets may be used to obtain final acceptance of the construction associated 

with each set. 
 

B. Distribution of Samples:  Prepare and distribute additional sets to subcontractors, manufacturers, 
fabricators, suppliers, installers, and others as required for performance of the Work.  Show 
distribution on transmittal forms. 

 
1. Field samples are full-size examples erected on-site to illustrate finishes, coatings, or finish 

materials and to establish the Project standard. 
 

a. Comply with submittal requirements to the fullest extent possible.  Process 
transmittal forms to provide a record of activity. 

 
1.9 QUALITY ASSURANCE SUBMITTALS 
 

A. Submit quality-control submittals, including design data, certifications, manufacturer's 
instructions, manufacturer's field reports, and other quality-control submittals as required under 
other Sections of the Specifications. 
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B. Certifications:  Where other Sections of the Specifications require certification that a product, 

material, or installation complies with specified requirements, submit a notarized certification from 
the manufacturer certifying compliance with specified requirements. 

 
1. Signature:  Certification shall be signed by an officer of the manufacturer or other individual 

authorized to sign documents on behalf of the company. 
 

C. Inspection and Test Reports:  Requirements for submittal of inspection and test reports from 
independent testing agencies are specified in Division 1 Section "Quality Control." 

 
1.10 ARCHITECT'S ACTION 
 

A. Except for submittals for the record or information, where action and return is required, the 
Architect will review each submittal, mark to indicate action taken, and return promptly. 
 
1. Compliance with specified characteristics is the Contractor's responsibility. 

 
B. Action Stamp:  The Architect will stamp each submittal with a uniform, action stamp.  The 

Architect will mark the stamp appropriately to indicate the action taken, as follows: 
 
1. Final Unrestricted Release:  When the Architect marks a submittal "Reviewed," the Work 

covered by the submittal may proceed provided it complies with requirements of the 
Contract Documents.  Final payment depends on that compliance. 

2. Final-But-Restricted Release:  When the Architect marks a submittal "Reviewed as Noted," 
the Work covered by the submittal may proceed provided it complies with notations or 
corrections on the submittal and requirements of the Contract Documents.  Final payment 
depends on that compliance. 

 
3. Returned for Resubmittal:  When the Architect marks a submittal "Revise and Resubmit," 

do not proceed with Work covered by the submittal, including purchasing, fabrication, 
delivery, or other activity.  Revise or prepare a new submittal according to the notations; 
resubmit without delay.  Repeat if necessary to obtain different action mark. 

 
4. Other Action:  Where a submittal is for information or record purposes or special 

processing or other activity, the Architect will return the submittal marked "Not Reviewed." 
 

C. Unsolicited Submittals:  The Architect may return unsolicited submittals to the sender without 
action. 

 
 
PART 2 - PRODUCTS  (Not Applicable) 
 
PART 3 - EXECUTION  (Not Applicable) 
 
 

END OF SECTION 013000 
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SECTION 014000 

 
QUALITY CONTROL 

 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

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

 
1.2 SUMMARY 
 

A. This Section includes administrative and procedural requirements for quality-control services. 
 

B. Quality-control services include inspections, tests, and related actions, including reports 
performed by Contractor, by independent agencies, and by governing authorities.  They do not 
include contract enforcement activities performed by Architect. 

 
C. Inspection and testing services are required to verify compliance with requirements specified or 

indicated.  These services do not relieve Contractor of responsibility for compliance with Contract 
Document requirements. 

 
D. Requirements of this Section relate to customized fabrication and installation procedures, not 

production of standard products. 
 

1. Specific quality-control requirements for individual construction activities are specified in 
the Sections that specify those activities.  Requirements in those Sections may also cover 
production of standard products. 

 
2. Specified inspections, tests, and related actions do not limit Contractor's quality-control 

procedures that facilitate compliance with Contract Document requirements. 
 
3. Requirements for Contractor to provide quality-control services required by Architect, 

Owner, or authorities having jurisdiction are not limited by provisions of this Section. 
 
1.3 RESPONSIBILITIES 
 

A. Contractor Responsibilities:  Where special inspection or testing is requiredby virtue of any state 
laws, instructions of the designer, specifications or codes, it is the Contractor’s responsibility to 
give adequate notice to the Designer of the time set for such inspection or test.  The Designer will 
recommend a testing agency to be hired by the Owner.  Costs for these services are included in 
the Contract Sum. 
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B. Retesting:  The Contractor is responsible for retesting where results of inspections, tests, or other 
quality-control services prove unsatisfactory and indicate noncompliance with Contract Document 
requirements, regardless of whether the original test was Contractor's responsibility. 

 
1. The cost of retesting construction, revised or replaced by the Contractor, is the 

Contractor's responsibility where required tests performed on original construction 
indicated noncompliance with Contract Document requirements. 

 
C. Associated Services:  Cooperate with agencies performing required inspections, tests, and 

similar services, and provide reasonable auxiliary services as requested.  Notify the agency 
sufficiently in advance of operations to permit assignment of personnel.  Auxiliary services 
required include, but are not limited to, the following: 

 
1. Provide access to the Work. 
2. Furnish incidental labor and facilities necessary to facilitate inspections and tests. 
3. Take adequate quantities of representative samples of materials that require testing or 

assist the agency in taking samples. 
4. Provide facilities for storage and curing of test samples. 
5. Deliver samples to testing laboratories. 
6. Provide the agency with a preliminary design mix proposed for use for materials mixes that 

require control by the testing agency. 
7. Provide security and protection of samples and test equipment at the Project Site. 

 
D. Duties of the Testing Agency:  The independent agency engaged to perform inspections, 

sampling, and testing of materials and construction specified in individual Sections shall 
cooperate with the Architect and the Contractor in performance of the agency's duties.  The 
testing agency shall provide qualified personnel to perform required inspections and tests. 
 
1. The agency shall notify the Architect and the Contractor promptly of irregularities or 

deficiencies observed in the Work during performance of its services. 
2. The agency is not authorized to release, revoke, alter, or enlarge requirements of the 

Contract Documents or approve or accept any portion of the Work. 
3. The agency shall not perform any duties of the Contractor. 

 
E. Coordination:  Coordinate the sequence of activities to accommodate required services with a 

minimum of delay.  Coordinate activities to avoid the necessity of removing and replacing 
construction to accommodate inspections and tests. 
 
1. The Contractor is responsible for scheduling times for inspections, tests, taking samples, 

and similar activities. 
 

1.4 SUBMITTALS 
 

A. The independent testing agency shall submit a certified written report, in duplicate, of each 
inspection, test, or similar service to the Architect.   
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1. Submit additional copies of each written report directly to the governing authority, when the 
authority so directs. 

2. Report Data:  Written reports of each inspection, test, or similar service include, but are not 
limited to, the following: 

 
a. Date of issue. 
b. Project title and number. 
c. Name, address, and telephone number of testing agency. 
d. Dates and locations of samples and tests or inspections. 
e. Names of individuals making the inspection or test. 
f. Designation of the Work and test method. 
g. Identification of product and Specification Section. 
h. Complete inspection or test data. 
i. Test results and an interpretation of test results. 
j. Ambient conditions at the time of sample taking and testing. 
k. Comments or professional opinion on whether inspected or tested Work complies 

with Contract Document requirements. 
l. Name and signature of laboratory inspector. 
m. Recommendations on retesting. 

 
1.5 QUALITY ASSURANCE 
 

A. Qualifications for Service Agencies:  Engage inspection and testing service agencies, including 
independent testing laboratories, that are prequalified as complying with the American Council of 
Independent Laboratories' "Recommended Requirements for Independent Laboratory 
Qualification" and that specialize in the types of inspections and tests to be performed. 
 
1. Each independent inspection and testing agency engaged on the Project shall be 

authorized by authorities having jurisdiction to operate in the state where the Project is 
located. 

 
PART 2 - PRODUCTS  (Not Applicable) 
 
PART 3 - EXECUTION 
 
3.1 REPAIR AND PROTECTION 
 

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

 
B. Protect construction exposed by or for quality-control service activities, and protect repaired 

construction. 
 

C. Repair and protection is Contractor's responsibility, regardless of the assignment of responsibility 
for inspection, testing, or similar services. 

 
END OF SECTION 014000 
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SECTION 017000 

 
 CONTRACT CLOSEOUT 

 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

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

 
1.2 SUMMARY 

 
A. This Section includes administrative and procedural requirements for contract closeout including, 

but not limited to, the following: 
 

1. Inspection procedures. 
2. Project record document submittal. 
3. Operation and maintenance manual submittal. 
4. Submittal of warranties. 
5. Final cleaning. 

 
B. Closeout requirements for specific construction activities are included in Specification Notes on 

Drawings and in Specification Sections in Project Manual. 
 
1.3 SUBSTANTIAL COMPLETION 

 
A. Preliminary Procedures:  Before requesting inspection for certification of Substantial Completion, 

complete the following.  List exceptions in the request. 
 

1. In the Application for Payment that coincides with, or first follows, the date Substantial 
Completion is claimed, show 100 percent completion for the portion of the Work claimed 
as substantially complete. 
 
a. Include supporting documentation for completion as indicated in these Contract 

Documents and a statement showing an accounting of changes to the Contract 
Sum. 

b. If 100 percent completion cannot be shown, include a list of incomplete items, the 
value of incomplete construction, and reasons the Work is not complete. 

 
2. Advise the Owner of pending insurance changeover requirements. 
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3. Submit specific warranties, workmanship bonds, maintenance agreements, final 
certifications, and similar documents. 

 
4. Obtain and submit releases enabling the Owner unrestricted use of the Work and access 

to services and utilities.  Include occupancy permits, operating certificates, and similar 
releases. 

 
5. Submit record drawings, maintenance manuals, final project photographs, damage or 

settlement surveys, property surveys, and similar final record information. 
 
6. Deliver tools, spare parts, extra stock, and similar items. 
 
7. Make final changeover of permanent locks and transmit keys to the Owner.  Advise the 

Owner's personnel of changeover in security provisions. 
 
8. Complete startup testing of systems and instruction of the Owner's operation and 

maintenance personnel.  Discontinue and remove temporary facilities from the site, along 
with mockups, construction tools, and similar elements. 

 
9. Complete final cleanup requirements, including touchup painting. 
 
10. Touch up and otherwise repair and restore marred, exposed finishes. 

 
B. Inspection Procedures:  On receipt of a request for inspection, the Architect will either proceed 

with inspection or advise the Contractor of unfilled requirements.  The Architect will prepare the 
Certificate of Substantial Completion following inspection or advise the Contractor of construction 
that must be completed or corrected before the certificate will be issued. 

 
1. The Architect will repeat inspection when requested and assured that the Work is 

substantially complete.  If further inspections are required, then the Contractor(s) will 
reimburse the Architect at their current hourly rate and for all expenses. 

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

acceptance. 
 
1.4 FINAL ACCEPTANCE 

 
A. Preliminary Procedures:  Before requesting final inspection for certification of final acceptance 

and final payment, complete the following.  List exceptions in the request. 
 

1. Submit the final payment request with releases and supporting documentation not 
previously submitted and accepted.  Include insurance certificates for products and 
completed operations where required. 
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2. Submit an updated final statement, accounting for final additional changes to the Contract 
Sum. 

 
3. Submit a certified copy of the Architect's final inspection list of items to be completed or 

corrected, endorsed and dated by the Architect.  The certified copy of the list shall state 
that each item has been completed or otherwise resolved for acceptance and shall be 
endorsed and dated by the Architect. 

 
4. Submit final meter readings for utilities, a measured record of stored fuel, and similar data 

as of the date of Substantial Completion or when the Owner took possession of and 
assumed responsibility for corresponding elements of the Work. 

 
5. Submit consent of surety to final payment. 
 
6. Submit a final liquidated damages settlement statement. 
 
7. Submit evidence of final, continuing insurance coverage complying with insurance 

requirements. 
 

B. Reinspection Procedure:  The Architect will reinspect the Work upon receipt of notice that the 
Work, including inspection list items from earlier inspections, has been completed, except for 
items whose completion is delayed under circumstances acceptable to the Architect. 
 
1. Upon completion of reinspection, the Architect will prepare a certificate of final acceptance.  

If the Work is incomplete, the Architect will advise the Contractor of Work that is 
incomplete or of obligations that have not been fulfilled but are required for final 
acceptance. 

 
2. If necessary, reinspection will be repeated one time.  If further reinspections are required, 

the Contractor(s) will reimburse the Architect at their current hourly rate and for all 
expenses. 

 
1.5 RECORD DOCUMENT SUBMITTALS 
 

A. General:  Do not use record documents for construction purposes.  Protect record documents 
from deterioration and loss in a secure, fire-resistant location.  Provide access to record 
documents for the Architect's reference during normal working hours. 

 
B. Record Drawings:  Maintain a clean, undamaged set of blue or black line white-prints of Contract 

Drawings and Shop Drawings.  Mark the set to show the actual installation where the installation 
varies substantially from the Work as originally shown.  Mark which drawing is most capable of 
showing conditions fully and accurately.  Where Shop Drawings are used, record a cross-
reference at the corresponding location on the Contract Drawings.  Give particular attention to 
concealed elements that would be difficult to measure and record at a later date. 
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1. Mark record sets with red erasable pencil.  Use other colors to distinguish between 
variations in separate categories of the Work. 

 
2. Mark new information that is important to the Owner but was not shown on Contract 

Drawings or Shop Drawings. 
 
3. Note related change-order numbers where applicable. 
 
4. Organize record drawing sheets into manageable sets.  Bind sets with durable-paper cover 

sheets; print suitable titles, dates, and other identification on the cover of each set. 
 

C. Record Specifications:  Maintain one complete copy of the Project Manual, including addenda.  
Include with the Project Manual one copy of other written construction documents, such as 
Change Orders and modifications issued in printed form during construction. 
 
1. Mark these documents to show substantial variations in actual Work performed in 

comparison with the text of the Specifications and modifications. 
 
2. Give particular attention to substitutions and selection of options and information on 

concealed construction that cannot otherwise be readily discerned later by direct 
observation. 

 
3. Note related record drawing information and Product Data. 
 
4. Upon completion of the Work, submit record Specifications to the Architect for the Owner's 

records. 
 

D. Record Product Data:  Maintain one copy of each Product Data submittal.  Note related Change 
Orders and markup of record drawings and Specifications. 
 
1. Mark these documents to show significant variations in actual Work performed in 

comparison with information submitted.  Include variations in products delivered to the site 
and from the manufacturer's installation instructions and recommendations. 

 
2. Give particular attention to concealed products and portions of the Work that cannot 

otherwise be readily discerned later by direct observation. 
 
3. Upon completion of markup, submit complete set of record Product Data to the Architect 

for the Owner's records. 
 

E. Record Sample Submitted:  Immediately prior to Substantial Completion, the Contractor shall 
meet with the Architect and the Owner's personnel at the Project Site to determine which 
Samples are to be transmitted to the Owner for record purposes.  Comply with the Owner's 
instructions regarding delivery to the Owner's Sample storage area. 
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F. Miscellaneous Record Submittals:  Refer to other Specification Sections for requirements of 
miscellaneous record keeping and submittals in connection with actual performance of the Work.  
Immediately prior to the date or dates of Substantial Completion, complete miscellaneous records 
and place in good order.  Identify miscellaneous records properly and bind or file, ready for 
continued use and reference.  Submit to the Architect for the Owner's records. 

 
G. Maintenance Manuals:  Organize operation and maintenance data into suitable sets of 

manageable size.  Bind properly indexed data in individual, heavy-duty, 2-inch (51-mm), 3-ring, 
vinyl-covered binders, with pocket folders for folded sheet information.  Mark appropriate 
identification on front and spine of each binder.  Include the following types of information: 
 
1. Emergency instructions. 
2. Spare parts list. 
3. Copies of warranties. 
4. Wiring diagrams. 
5. Recommended "turn-around" cycles. 
6. Inspection procedures. 
7. Shop Drawings and Product Data. 
8. Fixture lamping schedule. 

 
PART 2 - PRODUCTS  (Not Applicable) 
 
 
PART 3 - EXECUTION 
 
3.1 CLOSEOUT PROCEDURES 
 

A. Operation and Maintenance Instructions:  Arrange for each Installer of equipment that requires 
regular maintenance to meet with the Owner's personnel to provide instruction in proper 
operation and maintenance.  Provide instruction by manufacturer's representatives if installers 
are not experienced in operation and maintenance procedures.  Include a detailed review of the 
following items: 

 
1. Maintenance manuals. 
2. Record documents. 
3. Spare parts and materials. 
4. Tools. 
5. Lubricants. 
6. Fuels. 
7. Identification systems. 
8. Control sequences. 
9. Hazards. 
10. Cleaning. 
11. Warranties and bonds. 
12. Maintenance agreements and similar continuing commitments. 
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B. As part of instruction for operating equipment, demonstrate the following procedures: 

 
1. Startup. 
2. Shutdown. 
3. Emergency operations. 
4. Noise and vibration adjustments. 
5. Safety procedures. 
6. Economy and efficiency adjustments. 
7. Effective energy utilization. 

 
3.2 FINAL CLEANING 
 

A. General:  The General Conditions require general cleaning during construction.   
 

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

 
1. Complete the following cleaning operations before requesting inspection for certification of 

Substantial Completion. 
 

a. Remove labels that are not permanent labels. 
 
b. Clean transparent materials, including mirrors and glass in doors and windows.  

Remove glazing compounds and other substances that are noticeable vision-
obscuring materials.  Replace chipped or broken glass and other damaged 
transparent materials. 

 
c. Clean exposed exterior and interior hard-surfaced finishes to a dust-free condition, 

free of stains, films, and similar foreign substances.  Restore reflective surfaces to 
their original condition.  Leave concrete floors broom clean.  Vacuum carpeted 
surfaces. 

 
d. Wipe surfaces of mechanical and electrical equipment.  Remove excess lubrication 

and other substances.  Clean plumbing fixtures to a sanitary condition.  Clean light 
fixtures and lamps. 

 
e. Clean the site, including landscape development areas, of rubbish, litter, and other 

foreign substances.  Sweep paved areas broom clean; remove stains, spills, and 
other foreign deposits.  Rake grounds that are neither paved nor planted to a 
smooth, even-textured surface. 

 
C. Removal of Protection:  Remove temporary protection and facilities installed for protection of the 

Work during construction. 
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D. Compliance:  Comply with regulations of authorities having jurisdiction and safety standards for 

cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the Owner's 
property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  
Remove waste materials from the site and dispose of lawfully. 

 
1. Where extra materials of value remain after completion of associated Work, they become 

the Owner's property.  Dispose of these materials as directed by the Owner. 
 

END OF SECTION 017000 
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SECTION 033000  - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 
mixture design, placement procedures, and finishes, for the following: 

B. Related Sections: 
1. Section 312000 "Earth Moving (For Buildings)" for drainage (porous) fill under slabs-on-

grade. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and 
placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing, 
and supports for concrete reinforcement. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 
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B. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 
2. Admixtures. 
3. Steel reinforcement and accessories. 
4. Curing compounds. 
5. Floor and slab treatments. 
6. Bonding agents. 
7. Adhesives. 
8. Vapor retarders. 
9. Semirigid joint filler. 
10. Joint-filler strips. 
11. Repair materials. 

C. Floor surface flatness and levelness measurements indicating compliance with specified 
tolerances. 

D. Minutes of preinstallation conference. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-
certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete 
Flatwork Technician. 

B. Source Limitations: Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 
single source from single manufacturer. 

C. ACI Publications: Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.  
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

D. Concrete Testing Service: Engage a qualified independent testing agency to perform material 
evaluation tests and to design concrete mixtures. 

E. Preinstallation Conference: Conduct conference at Project site. 

1. Review special inspection and testing and inspecting agency procedures for field quality 
control, concrete finishes and finishing, cold- and hot-weather concreting procedures, 
curing procedures, construction contraction and isolation joints, and joint-filler strips, 
semirigid joint fillers, vapor-retarder installation, anchor rod and anchorage device 
installation tolerances, steel reinforcement installation, floor and slab flatness and 
levelness measurement, concrete repair procedures, and concrete protection. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and 
damage. 

PART 2 - PRODUCTS 

2.1 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed. 

B. Steel Welded Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet. 

2.2 REINFORCEMENT ACCESSORIES 

A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel 
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 
compressive strength than concrete and as follows: 

2.3 CONCRETE MATERIALS 

A. Cementitious Material: Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 

1. Portland Cement: ASTM C 150, Type I/II 

a. Fly Ash: ASTM C 618, Class F. 
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120. 

B. Normal-Weight Aggregates: ASTM C 33, Class 3S coarse aggregate or better, graded. Provide 
aggregates from a single source. 

1. Maximum Coarse-Aggregate Size: 1 inch nominal. 

C. Lightweight Aggregate: ASTM C 330/C 330M, 1-inch (25-mm) nominal maximum aggregate size. 

D. Water: ASTM C 94/C 94M and potable. 

2.4 ADMIXTURES 

A. Air-Entraining Admixture: ASTM C 260. 
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B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other 
admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in 
hardened concrete. Do not use calcium chloride or admixtures containing calcium chloride. 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 
2. Retarding Admixture: ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

2.5 VAPOR RETARDERS 

A. Plastic Vapor Retarder:  ASTM E 1745, Class C, or polyethylene sheet, ASTM D 4397, not less 
than 10 mils (0.25 mm) thick.  

2.6 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to 
fresh concrete. 

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry. 

C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

D. Water: Potable. 

2.7 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber. 

B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A 
shore durometer hardness of 80 per ASTM D 2240. 

C. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit 
requirements, and as follows: 

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened 
concrete. 
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2.8 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 
designs based on laboratory trial mixtures. 

B. Cementitious Materials Percentages in subparagraphs below repeat ACI 301 limits for concrete 
exposed to deicing chemicals. 

1. Fly Ash: 25 percent. 
2. Combined Fly Ash and Pozzolan: 25 percent. 
3. Ground Granulated Blast-Furnace Slag: 50 percent. 
4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 50 percent 

portland cement minimum, with fly ash or pozzolan not exceeding 25 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 
cement. 

D. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing admixture in concrete, as required, for placement and workability. 

2.9 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Footings: Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength: 3000 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio: 0.45. 
3. Slump Limit: 5 inches, plus or minus 1 inch. 

B. Slabs-on-Grade and Equipment Pads: Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength: 4000 psi at 28 days. 
2. Minimum Cementitious Materials Content: 520 lb/cu. yd. 
3. Slump Limit: 4 inches, plus or minus 1 inch. 
4. Air Content for Exterior Slabs or Pads: 6 percent, plus or minus 1.5 percent at point of 

delivery for 1-inch nominal maximum aggregate size. 
5. Air Content for Interior Slabs: Do not allow air content of trowel-finished floors to exceed 3 

percent. 

C. Suspended Slabs: Lightweight concrete. 

1. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days. 
2. Calculated Equilibrium Unit Weight: 115 lb/cu. ft. (1842 kg/cu. m) as determined by 

ASTM C 567/C 567M. 
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3. Slump Limit: 4 inches (100 mm)] [5 inches (125 mm), or 8 inches (200 mm) for concrete 
with verified slump of 2 to 4 inches (50 to 100 mm) before adding high-range water-
reducing admixture or plasticizing admixture] <Insert limits>, plus or minus 1 inch (25 mm). 

4. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent. 

2.10 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.11 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 
is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. “Wet” setting of anchor rods is 
not permitted. 

1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and 
Bridges." 

3.2 VAPOR RETARDERS 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to 
ASTM E 1643 and manufacturer's written instructions. 

1. Lap joints 6 inches and seal with manufacturer's recommended tape. 

3.3 STEEL REINFORCEMENT 

A. General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 
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1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before 
placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would 
reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement. Locate and support 
reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld crossing 
reinforcing bars. 

D. Install welded wire reinforcement in longest practicable lengths on bar supports or concrete 
blocks spaced to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh 
spacing. Offset laps of adjoining sheet widths to prevent continuous laps in either direction. Lace 
overlaps with wire.  “Hooking” of welded wire fabric is not permitted. 

3.4 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations 
indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. Continue reinforcement across 
construction joints unless otherwise indicated. Do not continue reinforcement through 
sides of strip placements of floors and slabs. 

2. Form keyed joints as indicated. Embed keys at least as indicated into concrete. 

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows: 
1. Sawed Joints: Form contraction joints with power saws equipped with shatterproof 

abrasive or diamond-rimmed blades. Cut 1/8-inch- wide joints into concrete when cutting 
action will not tear, abrade, or otherwise damage surface and before concrete develops 
random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete 
surface unless otherwise indicated. 

2. Install joint-filler strips in lengths as long as practicable. Where more than one length is 
required, lace or clip sections together. 

E. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or 
asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint. 
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3.5 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items 
is complete and that required inspections have been performed. 

B. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301. 

C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness. If a section cannot be placed continuously, provide construction joints as indicated. 
Deposit concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures 
and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 
3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators 

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches into preceding layer. Do not insert vibrators into lower layers of concrete that have 
begun to lose plasticity. At each insertion, limit duration of vibration to time necessary to 
consolidate concrete and complete embedment of reinforcement and other embedded 
items without causing mixture constituents to segregate. 

D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface. Do not further disturb 
slab surfaces before starting finishing operations. 

E. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on 
frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs. 
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F. Hot-Weather Placement: Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water 
or chopped ice may be used to control temperature, provided water equivalent of ice is 
calculated to total amount of mixing water. Using liquid nitrogen to cool concrete is 
Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.6 FINISHING FORMED SURFACES 

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes 
and defects repaired and patched. Remove fins and other projections that exceed specified limits 
on formed-surface irregularities. 

1. Apply to concrete surfaces not exposed to public view. 

B. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed 
surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces unless otherwise indicated. 

3.7 FINISHING FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing 
operations for concrete surfaces. Do not wet concrete surfaces. 

B. Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch 
in one direction. 

1. Apply scratch finish to surfaces to receive mortar setting beds for bonded cementitious 
floor finishes. 

C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or 
inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots. Repeat 
float passes and restraightening until surface is left with a uniform, smooth, granular texture. 

1. Apply float finish to surfaces to receive trowel finish . 

D. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand or 
power-driven trowel. Continue troweling passes and restraighten until surface is free of trowel 
marks and uniform in texture and appearance. Grind smooth any surface defects that would 
telegraph through applied coatings or floor coverings. 
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1. Apply a trowel finish to surfaces to be covered with resilient flooring, carpet, ceramic or 
quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating system. 

2. Finish surfaces to the following tolerances, according to ASTM E 1155, for a randomly 
trafficked floor surface: 
a. Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with 

minimum local values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-
grade. 

E. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere 
as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-
bristle broom perpendicular to main traffic route. Coordinate required final finish with 
Architect before application. 

3.8 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather 
protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations. Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces. If forms remain during curing period, moist cure after loosening 
forms. If removing forms before end of curing period, continue curing for the remainder of the 
curing period. 

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, 
including floors and slabs, concrete floor toppings, and other surfaces. 

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover 
for curing concrete, placed in widest practicable width, with sides and ends lapped at least 
12 inches, and sealed by waterproof tape or adhesive. Cure for not less than seven days. 
Immediately repair any holes or tears during curing period using cover material and 
waterproof tape. 
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a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 
floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 
penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining 
cover or a curing compound that the manufacturer certifies will not interfere with 
bonding of floor covering used on Project. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall 
within three hours after initial application. Maintain continuity of coating and repair damage 
during curing period. 

3.9 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least six month(s). Do not fill joints until 
construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joint clean and dry. 

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints. 
Overfill joint and trim joint filler flush with top of joint after hardening. 

3.10 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and 
replace concrete that cannot be repaired and patched to Architect's approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two and 
one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling and 
placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch in any dimension to solid concrete. Limit cut depth to 3/4 inch. Make edges of cuts 
perpendicular to concrete surface. Clean, dampen with water, and brush-coat holes and 
voids with bonding agent. Fill and compact with patching mortar before bonding agent has 
dried. Fill form-tie voids with patching mortar or cone plugs secured in place with bonding 
agent. 
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2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement so that, when dry, patching mortar will match surrounding color. 
Patch a test area at inconspicuous locations to verify mixture and color match before 
proceeding with patching. Compact mortar in place and strike off slightly higher than 
surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and structural 
performance as determined by Architect. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and 
verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
3. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with patching mortar. Finish repaired 
areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment. 
Prepare, mix, and apply repair underlayment and primer according to manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface. Feather edges 
to match adjacent floor elevations. 

5. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete. Remove defective areas with clean, 
square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around. 
Dampen concrete surfaces in contact with patching concrete and apply bonding agent. Mix 
patching concrete of same materials and mixture as original concrete except without 
coarse aggregate. Place, compact, and finish to blend with adjacent finished concrete. 
Cure in same manner as adjacent concrete. 

6. Repair random cracks and single holes 1 inch or less in diameter with patching mortar. 
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and 
loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place 
patching mortar before bonding agent has dried. Compact patching mortar and finish to 
match adjacent concrete. Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and 
patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval. 
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3.11 FIELD QUALITY CONTROL 

A. Testing and Inspecting: Owner will engage a special inspector and qualified testing and 
inspecting agency to perform field tests and inspections and prepare test reports. 

B. Inspections: 

1. Steel reinforcement placement. 
2. Headed bolts and studs. 
3. Verification of use of required design mixture. 
4. Concrete placement, including conveying and depositing. 
5. Curing procedures and maintenance of curing temperature. 
6. Verification of concrete strength before removal of shores and forms from beams and 

slabs. 

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

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 
cu. yd. or fraction thereof. 

a. When frequency of testing will provide fewer than five compressive-strength tests for 
each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 

2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mixture. Perform additional 
tests when concrete consistency appears to change. 

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

4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 
40 deg F and below and when 80 deg F and above, and one test for each composite 
sample. 

5. Compression Test Specimens: ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder specimens for each 
composite sample. 

6. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured 
specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two specimens at 7 days and one set of two specimens at 28 days. 
b. A compressive-strength test shall be the average compressive strength from a set of 

two specimens obtained from same composite sample and tested at age indicated. 
7. Strength of each concrete mixture will be satisfactory if every average of any three 

consecutive compressive-strength tests equals or exceeds specified compressive strength 
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and no compressive-strength test value falls below specified compressive strength by 
more than 500 psi. 

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

9. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Architect but will not be used as sole basis for approval or rejection of 
concrete. 

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

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

12. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents. 

D. Measure floor and slab flatness and levelness according to ASTM E 1155 within 24 hours of 
finishing. 

END OF SECTION 033000 
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SECTION 055000 

METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Shop Drawings. 

PART 2 - PRODUCTS 

2.1 METALS 

A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M. 

B. Steel Tubing: ASTM A 500/A 500M. 

C. Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40), black finish. 

D. Stainless-Steel Sheet, Strip, Plate, and Flat Bars: ASTM A 240/A 240M or ASTM A 666, 
Type 304. 

E. Aluminum Plate and Sheet: ASTM B 209 (ASTM B 209M), Alloy 6061-T6. 

F. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T6. 

G. Aluminum Castings: ASTM B 26/B 26M, Alloy 443.0-F. 

2.2 FASTENERS 

A. General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use 
and zinc-plated fasteners at exterior walls. Select fasteners for type, grade, and class required. 

1. Provide stainless-steel fasteners for fastening aluminum. 
2. Provide stainless-steel fasteners for fastening stainless steel. 
3. Provide bronze fasteners for fastening bronze. 

2.3 GROUT 

A. Nonshrink, Nonmetallic Grout: ASTM C 1107; recommended by manufacturer for exterior 
applications. 
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2.4 FABRICATION 

A. General: Shear and punch metals cleanly and accurately. Remove burrs and ease exposed 
edges. Form bent-metal corners to smallest radius possible without impairing work. 

B. Welding: Weld corners and seams continuously. Use materials and methods that minimize 
distortion and develop strength and corrosion resistance of base metals. At exposed connections, 
finish welds and surfaces smooth, with contour of welded surface matching those adjacent. 

C. Comply with AWS for recommended practices in shop brazing. Braze behind finished surfaces 
without distorting or discoloring exposed side. Clean exposed brazed joints of flux, and dress 
exposed and contact surfaces. 

D. On units indicated to be cast into concrete or built into masonry, provide welded-steel strap 
anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a minimum 6-inch (150-mm) embedment and 
2-inch (50-mm) hook, not less than 8 inches (200 mm) from ends and corners of units and 24 
inches (600 mm) o.c. 

E. Fabricate loose lintels from steel angles and shapes. Size to provide bearing length at each side 
of openings equal to one-twelfth of clear span, but not less than 8 inches (200 mm). 

F. Fabricate structural-steel door frames from structural shapes and bars fully welded together, with 
5/8-by-1-1/2-inch (16-by-38-mm) steel channel stops. Plug-weld built-up members and 
continuously weld exposed joints. 

G. Fabricate metal canopies at entrance doors from metal of type and thickness indicated below, 
with end closures. Coordinate dimensions and attachment methods with cement board siding 
equipment, and other related construction to produce a coordinated, closely fitting assembly. 

1. Aluminum Sheet: 0.063 inch (1.60 mm) high-performance color anodic finish. 
2. Steel Sheet: 0.048 inch (1.21 mm) with powder-coat finish. 

2.5 STEEL AND IRON FINISHES 

A. Hot-dip galvanize steel fabrications at exterior locations. 

B. Prepare uncoated ferrous metal surfaces to comply with SSPC-SP 3 and paint with a fast-curing, 
lead- and chromate-free, universal modified-alkyd primer complying with MPI#79. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Provide anchorage devices and fasteners where needed to secure items to in-place construction. 
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B. Perform cutting, drilling, and fitting required for installing miscellaneous metal fabrications. Set 
metal fabrication accurately in location, alignment, and elevation, with edges and surfaces level, 
plumb, true, and free of rack. 

C. Fit exposed connections accurately together to form hairline joints or, where indicated, with 
uniform reveals and spaces for sealants and joint fillers. 

D. Coat concealed surfaces of aluminum that will come into contact with grout, concrete, masonry, 
wood, or dissimilar metals with a heavy coat of bituminous paint. 

E. Fasten security bar frames to concrete and masonry walls with cast-in-place or post-installed 
anchors. Peen exposed threads of anchors to prevent removal of security bars. 

END OF SECTION 055000 
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SECTION 061000 
 

ROUGH CARPENTRY 
 
PART 1 -  GENERAL 
 
1.1  RELATED DOCUMENTS 
 

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

 
1.2  SUMMARY 
 

A.  This Section includes the following: 
 

1.  Framing with timbers. 
2. Framing with engineered wood products. 
3.  Sheathing. 

 
1.3  DEFINITIONS 
 

A.  Rough Carpentry:  Carpentry work not specified in other Sections and not exposed, unless 
otherwise specified. 

 
1.4  SUBMITTALS 
 

A.  General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 1 Specification Sections. 

 
B.  Product Data for the following products: 
 

1.  Engineered wood products. 
 

C.  Material certificates 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 American Lumber Standards Committee's (ALSC) Board of Review. 

 
D.  Research or evaluation reports of the model code organization acceptable to authorities 

having jurisdiction that evidence the following products' compliance with building code in 
effect for Project. 

 
1.  Engineered wood products. 

 
1.5  DELIVERY, STORAGE, AND HANDLING 
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A. Keep materials under cover and dry.  Protect from weather and contact with damp or wet 
surfaces.  Stack lumber, plywood, and other panels.  Provide for air circulation within and 
around stacks and under temporary coverings. 

 
1.  For lumber and plywood pressure treated with waterborne chemicals, place 

spacers between each bundle to provide air circulation. 
 
PART 2 - PRODUCTS 
 
2.1  LUMBER, GENERAL 
 

A.  Lumber Standards:  Comply with DOC PS 20, "American Softwood Lumber Standard," and 
with applicable grading rules of inspection agencies certified by ALSC's Board of Review. 

 
B.  Grade Stamps:  Provide lumber with each piece factory marked with grade stamp of 

inspection agency evidencing compliance with grading rule requirements and identifying 
grading agency, grade, species, moisture content at time of surfacing, and mill. 

 
C.  Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified.  Where actual sizes are indicated, they are minimum dressed 
sizes for dry lumber. 

 
1.  Provide dressed lumber, S4S, unless otherwise indicated. 
2.  Provide dry lumber with 19 percent maximum moisture content at time of dressing 

for 2-inch nominal thickness or less, unless otherwise indicated. 
 
2.2  WOOD-PRESERVATIVE-TREATED MATERIALS 
 

A.  General:  Where lumber or plywood is indicated as preservative treated or is specified to 
be treated, comply with applicable requirements of AWPA C2 (lumber) and AWPA C9 
(plywood).  Mark each treated item with the Quality Mark Requirements of an inspection 
agency approved by ALSC's Board of Review. 
 
1.  Do not use chemicals containing chromium or arsenic. 

 
B.  Pressure treat aboveground items with waterborne preservatives to a minimum retention of 

0.25 lb/cu. ft. After treatment, kiln-dry lumber and plywood to a maximum moisture content 
of 19 and 15 percent, respectively.  Treat indicated items and the following: 

 
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, stripping, and similar concealed members in 
contact with masonry or concrete. 

3.  Wood framing members less than 18 inches above grade. 
4.  Wood floor plates installed over concrete slabs directly in contact with earth. 
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2.3  DIMENSION LUMBER 
 

A.  General:  Provide dimension lumber of grades indicated according to the ALSC National 
Grading Rule (NGR) provisions of the inspection agency indicated. 

 
B.  Non-Load-Bearing Interior Partitions:  Provide framing of the following: 
 

1.  Grade:  Construction, Stud, or No. 3. 
2.  Species:  Eastern softwoods; NELMA. 

 
C.  Exterior and Load-Bearing Walls:  Provide framing of the following: 
 

1.  Grade:  No. 2. 
2. Species:  Southern pine; SPIB. 

 
D.  Other Framing Not Listed Above:  Provide the following: 
 

1.  Grade:  No. 2. 
2.  Species:  Southern pine; SPIB. 

 
2.4  MISCELLANEOUS LUMBER 
 

A.  General:  Provide lumber for support or attachment of other construction, including rooftop 
equipment curbs and support bases, cant strips, bucks, nailers, blocking, furring, grounds, 
stripping, and similar members. 

 
B.  Fabricate miscellaneous lumber from dimension lumber of sizes indicated and into shapes 

shown. 
 

C.  Moisture Content:  19 percent maximum for lumber items not specified to receive wood 
preservative treatment. 

 
D.  Grade:  For dimension lumber sizes, provide No. 3 or Standard grade lumber per ALSC's 

NGRs of any species.  For board-size lumber, provide No. 3 Common grade per NELMA, 
NLGA, or WWPA; No. 2 grade per SPIB; or Standard grade per NLGA, WCLIB or WWPA 
of any species. 

 
2.5  ENGINEERED WOOD PRODUCTS 
 

A.  General:  Provide engineered wood products acceptable to authorities having jurisdiction 
and for which current model code research or evaluation reports exist that evidence 
compliance with building code in effect for Project. 

 
1.  Allowable Design Stresses:  Provide engineered wood products with allowable 

design stresses, as published by manufacturer, that meet or exceed those 
indicated.  Manufacturer's published values shall be determined from empirical 
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data or by rational engineering analysis and demonstrated by comprehensive 
testing performed by a qualified independent testing agency. 

 
B.  Laminated-Veneer Lumber:  Lumber manufactured by laminating wood veneers in a 

continuous press using an exterior-type adhesive complying with ASTM D 2559 to produce 
members with grain of veneers parallel to their lengths and complying with the following 
requirements: 

 
1.  Extreme Fiber Stress in Bending:  2500 psi. 
2.  Modulus of Elasticity:  2,000,000 psi. 
3.  Tension Parallel to Grain:  1850 psi. 
4.  Compression Parallel to Grain:  2800 psi  
5.  Compression Perpendicular to Grain:  400 psi perpendicular to and 500 psi and 

parallel to glue line. 
6.  Horizontal Shear:  285 psi perpendicular to and 190 psi parallel to glue line. 
7.  Prefabricated Wood I-Joists:  Units manufactured by bonding stress-graded 

lumber flanges to wood-based structural-use panel webs with exterior-type 
adhesives complying with ASTM D 2559. 

8.  Flange Material:  Standard with joist manufacturer. 
9.  Web Material:  Oriented-strand board (OSB) complying with DOC PS 2. 
10.  Web Material:  Plywood complying with DOC PS 2. 
11.  Web Material:  Either material indicated above, as standard with joist 

manufacturer. 
12.  Structural Capacities:  ASTM D 5055. 

 
2.6  FASTENERS 
 

A.  General:  Provide fasteners of size and type indicated that comply with requirements 
specified in this Article for material and manufacture. 
 
1.  Where rough carpentry is exposed to weather, in ground contact, or in area of high 

relative humidity, provide fasteners with a hot-dip zinc coating per ASTM A 153 or 
of Type 304 stainless steel. 

 
B.  Nails, Wire, Brads, and Staples:  FS FF-N-105. 

 
C.  Power-Driven Fasteners:  CABO NER-272. 

 
D.  Wood Screws:  ASME B18.6.1. 

 
E.  Lag Bolts:  ASME B18.2.1. 

 
F.  Bolts:  Steel bolts complying with ASTM A 307, Grade A ; with ASTM A 563 hex nuts and, 

where indicated, flat washers. 
 
2.7  METAL FRAMING ANCHORS 
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A.  General:  Provide galvanized steel framing anchors of structural capacity, type, and size 
indicated and as follows: 
 
1.  Research or Evaluation Reports:  Provide products for which model code research 

or evaluation reports exist that are acceptable to authorities having jurisdiction and 
that evidence compliance of metal framing anchors for application indicated with 
building code in effect for Project. 

 
2.  Allowable Design Loads:  Provide products with allowable design loads, as 

published by manufacturer, that meet or exceed those indicated.  Manufacturer's 
published values shall be determined from empirical data or by rational 
engineering analysis and demonstrated by comprehensive testing performed by a 
qualified independent testing agency. 

 
B.  Galvanized Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653, 

G60 coating designation; structural, commercial, or lock-forming quality, as standard with 
manufacturer for type of anchor indicated. 

 
C.  Bridging:  Rigid, V-section, nail-less type, 0.064 inch thick, length to suit joist size and 

spacing. 
 

D.  Post Bases:  Adjustable-socket type for bolting in place with standoff plate to raise post 1 
inch above base and with 2-inch minimum side cover, socket 0.064 inch thick, standoff and 
adjustment plates 0.108 inch thick. 

 
E. Rafter Hurricane Ties:  Bent strap tie for fastening rafters 

 
PART 3 - EXECUTION 
 
3.1  INSTALLATION, GENERAL 
 

A.  Discard units of material with defects that impair quality of rough carpentry and that are too 
small to use with minimum number of joints or optimum joint arrangement. 

 
B.  Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 

fitted. 
 

C.  Fit rough carpentry to other construction; scribe and cope as required for accurate fit.  
Correlate location of furring, nailers, blocking, grounds, and similar supports to allow 
attachment of other construction. 

 
D.  Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated 

lumber and plywood. 
 

E.  Securely attach rough carpentry work to substrate by anchoring and fastening as 
indicated, complying with the following: 
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1.  CABO NER-272 for power-driven staples, P-nails, and allied fasteners. 
2.  Published requirements of metal framing anchor manufacturer. 
3.  "Recommended Nailing Schedule" of referenced framing standard and with 

AFPA's "National Design Specifications for Wood Construction." 
 

F.  Use common wire nails, unless otherwise indicated.  Use finishing nails for finish work.  
Select fasteners of size that will not fully penetrate members where opposite side will be 
exposed to view or will receive finish materials.  Make tight connections between 
members.  Install fasteners without splitting wood; predrill as required. 

 
G.  Use hot-dip galvanized or stainless-steel nails where rough carpentry is exposed to 

weather, in ground contact, or in area of high relative humidity. 
 

H.  Countersink nail heads on exposed carpentry work and fill holes with wood filler. 
 
3.2  WOOD GROUNDS, NAILERS, BLOCKING, AND SLEEPERS 
 

A.  Install wood grounds, nailers, blocking, and sleepers where shown and where required for 
screeding or attaching other work.  Form to shapes shown and cut as required for true line 
and level of attached work.  Coordinate locations with other work involved. 

 
B.  Attach to substrates to support applied loading.  Recess bolts and nuts flush with surfaces, 

unless otherwise indicated.  Build into masonry during installation of masonry work.  
Where possible, anchor to formwork before concrete placement. 

 
3.3  WOOD FRAMING, GENERAL 
 

A.  Framing Standard:  Comply with AFPA's "Manual for Wood Frame Construction," unless 
otherwise indicated. 

 
B.  Framing with Engineered Wood Products:  Install engineered wood products to comply 

with manufacturer's written instructions. 
 

C.  Install framing members of size and at spacing indicated. 
 

D.  Do not splice structural members between supports. 
 
 
3.4  WALL AND PARTITION FRAMING 
 

A.  General:  Arrange studs so that wide face of stud is perpendicular to direction of wall or 
partition and narrow face is parallel.  Provide single bottom plate and double top plates 
using members of 2-inch nominal thickness whose widths equal that of studs; except 
single top plate may be used for non-load-bearing partitions.  Nail or anchor plates to 
supporting construction, unless otherwise indicated. 
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B.  Construct corners and intersections with 3 or more studs.  Provide miscellaneous blocking 
and framing as shown and as required to support facing materials, fixtures, specialty items, 
and trim. 

 
C.  Frame openings with multiple studs and headers.  Provide nailed header members of 

thickness equal to width of studs.  Set headers on edge and support on jamb studs. 
 

1. For non-load-bearing partitions, provide double-jamb studs with headers not less 
than 4-inch nominal depth for openings 36 inches and less in width, and not less 
than 6-inch nominal depth for wider openings. 

 
 

END OF SECTION 061000 
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SECTION 064113 

WOOD-VENEER-FACED ARCHITECTURAL CABINETS 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Shop Drawings, Samples showing the full range of colors available for each type of 
finish, and AWI Quality Certification Program certificates. 

B. Fabricator Qualifications: Certified participant in AWI's Quality Certification Program. 

C. Installer Qualifications: Fabricator of products. 

D. Environmental Limitations: Do not deliver or install woodwork until building is enclosed, wet work 
is completed, and HVAC system is operating. 

PART 2 - PRODUCTS 

2.1 ARCHITECTURAL CABINETS 

A. Quality Standard: AWI, AWMAC, and WI's "Architectural Woodwork Standards." 

B. Wood Cabinets for Transparent Finish: Premium grade. 

1. Type of Construction: Face frame. 
2. Cabinet Door and Drawer Style: Flush overlay. 
3. Wood Species for Exposed Surfaces: White birch. 
4. Cut: Plain sliced/plain sawn. 
5. Grain Direction: Vertically for drawer fronts, doors, and fixed panels. 
6. Matching of Veneer Leaves: Book match. 
7. Veneer Matching within Panel Face: Running match. 
8. Semi-exposed Surfaces Other Than Drawer Bodies: Compatible species to that indicated 

for exposed surfaces, stained to match. 
9. Drawer Sub-fronts, Sides, and Backs: Solid hardwood. 
10. Drawer Bottoms: Hardwood plywood. 

2.2 MATERIALS 

A. Wood Moisture Content: 8 to 13 percent. 
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B. Medium-Density Fiberboard: ANSI A208.2, Grade 130, made with binder containing no urea 
formaldehyde. 

C. Particleboard: ANSI A208.1, Grade M-2, made with binder containing no urea formaldehyde  

D. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1, made with adhesive containing 
no urea formaldehyde. 

2.3 CABINET HARDWARE AND ACCESSORY MATERIALS 

A. Frameless Concealed Hinges (European Type): BHMA A156.9, B01602, self-closing. 

B. Wire Pulls: Back mounted, solid metal 4 inches (100 mm) long, 5/16 inch (8 mm) in diameter. 

C. Catches: Magnetic catches, BHMA A156.9, B03141. 

D. Adjustable Shelf Standards and Supports: BHMA A156.9, B04102; with shelf brackets, B04112. 

E. Drawer Slides: BHMA A156.9, B05091. 

1. Box Drawer Slides: Grade 1. 

F. Exposed Hardware Finishes: Comply with BHMA A156.18 for BHMA code number indicated. 

1. Finish: Satin Stainless Steel: BHMA 630. 

2.4 FABRICATION 

A. Complete fabrication 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. 

2.5 SHOP FINISHING OF WOOD CABINETS 

A. Finishes: Same grades as items to be finished. 

B. Finish cabinets at the fabrication shop; defer only final touchup until after installation. 

C. Transparent Finish: 

1. System - 4: Water-based latex acrylic. 
2. Sheen: Satin. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Before installation, condition cabinets to average prevailing humidity conditions in installation 
areas. 

B. Install cabinets to comply with referenced quality standard for grade specified. 

C. Install cabinets level, plumb, true, and straight. Shim as required with concealed shims. Install 
level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm). 

D. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged finish at 
cuts. 

E. Anchor cabinets to anchors or blocking built into or directly attached to substrates. Fasten with 
countersunk concealed fasteners and blind nailing. Use fine finishing nails or finishing screws 
for exposed nailing, countersunk and filled flush. 

F. Cabinets: Install so doors and drawers are accurately aligned. Adjust hardware to center doors 
and drawers in openings and to provide unencumbered operation. 

END OF SECTION 064113 
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SECTION 072100  

THERMAL INSULATION 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product Data. 

B. Surface-Burning Characteristics: According to ASTM E 84 by a qualified testing agency. Identify 
products with appropriate markings of applicable testing agency. 

PART 2 - PRODUCTS 

2.1 INSULATION PRODUCTS 

A. Metal Building Liner System Glass-Fiber-Blanket Insulation: ASTM C 665, Type III, Class A, vinyl 
faced on one side with flame-spread and smoke-developed indexes of 25 and 450, respectively.  
 
Walls: R-20  
Roof :  R-38 
 
1. Johns Mansville 
2. Certain Teed Corp. 
3. Knauf fiberglass 
4. Owens Corning Fiberglass Corp. 
5. Or Equal 

2.2 ACCESSORIES 

A. Vapor Retarder: Polyethylene 6 mils (0.15 mm) thick. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install insulation in areas and in thicknesses indicated or required to produce R-values indicated. 
Cut and fit tightly around obstructions and fill voids with insulation. 

http://www.specagent.com/LookUp/?ulid=11519&mf=04&src=wd
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B. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures not rated for or 
protected from contact with insulation. 

C. Except for loose-fill insulation and insulation that is friction fitted in stud cavities, bond units to 
substrate with adhesive or use mechanical anchorage to provide permanent placement and 
support of units. 

END OF SECTION 072100 
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SECTION 076200 

SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product Data, Shop Drawings.  

B. Coordinate installation of sheet metal flashing and trim with adjoining roofing and wall materials, 
joints, and seams to provide a leakproof, secure, and noncorrosive installation. 

C. Warranty on Finishes: Manufacturer agrees to repair or replace sheet metal flashing and trim that 
shows evidence of deterioration of factory-applied finishes within 10 years. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. FM Approvals' Listing: Manufacture and install roof edge flashings that are listed in FM Approvals' 
"RoofNav" and approved for windstorm classification, Class 1-90. Identify materials with name of 
fabricator and design approved by FM Approvals. 

B. SPRI Wind Design Standard: Manufacture and install low-slope roof edge flashings tested 
according to SPRI ES-1 and capable of resisting the following design pressure: 

1. Design Pressure: Wind Zone 2: Wind Pressures of 31 to 45 psf. 

2.2 SHEET METAL 

A. Galvanized Steel: 0.028 inch thick. 

2.3 ACCESSORIES 

A. Felt Underlayment: ASTM D 226, Type I (No. 15), asphalt-saturated organic felts. 

B. Fasteners: Wood screws, annular-threaded nails, self-tapping screws, self-locking rivets and 
bolts, and other suitable fasteners. 
1. Fasteners for Copper: Copper, hardware bronze, or Series 300 stainless steel. 
2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel. 
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C. Butyl Sealant: ASTM C 1311, solvent-release butyl rubber sealant. 

D. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187. 

2.4 FABRICATION 

A. Fabricate sheet metal flashing and trim to comply with details shown and recommendations in 
cited sheet metal standard that apply to the design, dimensions, geometry, metal thickness, and 
other characteristics of item indicated. 

B. Expansion Provisions: Where lapped expansion provisions cannot be used, form expansion joints 
of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with butyl sealant 
concealed within joints. 

C. Fabrication Tolerances: Fabricate sheet metal flashing and trim that are capable of installation to 
tolerances specified in MCA's "Guide Specification for Residential Metal Roofing." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with cited sheet metal standards. Allow for thermal expansion; set true to line and level. 
Install Work with laps, joints, and seams permanently watertight and weatherproof; conceal 
fasteners where possible. 

B. Sealant Joints: Where movable, non expansion-type joints are required, form metal to provide for 
proper installation of elastomeric sealant according to cited sheet metal standard. 

C. Metal Protection: Where dissimilar metals contact each other, protect against galvanic action or 
corrosion by painting contact surfaces with bituminous coating. 

1. Coat concealed side of aluminum with bituminous coating where it contacts wood, ferrous 
metal, or cementitious construction. 

END OF SECTION 076200 
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SECTION 077100 

ROOF SPECIALTIES 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product Data, and color Samples. 

B. Warranties: Provide manufacturer's standard written warranty, without monetary limitation, signed 
by manufacturer agreeing to promptly repair or replace roof specialties that show evidence of 
deterioration of factory-applied finishes for the period of 10 years. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. SPRI Wind Design Standard: Manufacture and install roof-edge specialties tested according to 
SPRI ES-1 and capable of resisting design pressures indicated on Drawings. 

2.2 ROOF SPECIALTIES 

A. Gutters and Downspouts: 

1. Gutters: Manufactured in uniform section lengths, with matching corner units, ends, outlet 
tubes, and other accessories. Elevate back edge at least 1 inch (25 mm) above front edge. 
Furnish expansion joints and expansion-joint covers. 

a. Gutter Style: Rectangular. 
b. Aluminum: 0.040 inch (1.02 mm) thick. 
c. Gutter Supports: Manufacturer's standard supports as selected by Architect 

with finish matching the gutters. 

2. Downspouts: Plain rectangular with mitered elbows. Furnish wall brackets of same 
material and finish as downspouts, with anchors. 

a. Formed Aluminum: 0.040 inch (1.02 mm) thick. 
b. Extruded Aluminum: 0.125 inch (3.18 mm) thick. 
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2.3 MATERIALS 

A. Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish 
required. 

B. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), alloy and temper as recommended by 
manufacturer for use and finish indicated. 

C. Aluminum Finish: Class I, color anodic finish; complying with AAMA 611 

D. Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to meet 
performance requirements. 

1. Exposed Penetrating Fasteners: Gasketed screws with heads matching color of metal. 
2. Fasteners for Aluminum: Aluminum or Series 300 stainless steel. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Install roof specialties according to manufacturer's written instructions. Anchor roof 
specialties securely in place, with provisions for thermal and structural movement. 

B. Gutters: Join and seal gutter lengths. Allow for thermal expansion. Attach gutters to firmly 
anchored gutter supports spaced not more than 24 inches (610 mm) apart. Attach ends with 
rivets and seal with sealant to make watertight. Slope to downspouts. 

C. Downspouts: Join sections with manufacturer's standard telescoping joints. Provide hangers with 
fasteners designed to hold downspouts securely to walls and 1 inch (25 mm) away from walls; 
locate fasteners at top and bottom and at approximately 60 inches (1500 mm) o.c. 

END OF SECTION 077100 
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SECTION 079200 

JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product Data and color Samples. 

B. Environmental Limitations: Do not proceed with installation of joint sealants when ambient and 
substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are 
below 40 deg F (4.4 deg C). 

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS 

A. Compatibility: Provide joint sealants, joint fillers, and other related materials that are compatible 
with one another and with joint substrates under service and application conditions. 

B. Sealant for General Exterior Use Where Another Type Is Not Specified, One of the Following: 

1. Single-component, neutral-curing silicone sealant, ASTM C 920, Type S; Grade NS; 
Class 25; for Use NT. 

2. Single-component, nonsag urethane sealant, ASTM C 920, Type S; Grade NS; Class 25; 
and for Use NT. 

3. Single-component, nonsag polysulfide sealant, ASTM C 920, Type S; Grade NS; Class 25; 
for Use NT. 

C. Sealant for Use in Interior Joints in Ceramic Tile and Other Hard Surfaces in Toilet Rooms and 
around Plumbing Fixtures: 

1. Single-component, mildew-resistant silicone sealant, ASTM C 920, Type S; Grade NS; 
Class 25; for Use NT; formulated with fungicide. 

D. Sealant for Interior Use at Perimeters of Door and Window Frames: 

1. Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF. 

E. Acoustical Sealant: 
1. Non-sag, paintable, non-staining latex sealant complying with ASTM C 834 that effectively 

reduces airborne sound transmission as demonstrated by testing according to ASTM E 90. 
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2.2 MISCELLANEOUS MATERIALS 

A. Provide sealant backings of materials that are non-staining; are compatible with joint substrates, 
sealants, primers, and other joint fillers; and are approved for applications indicated by sealant 
manufacturer based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings: ASTM C 1330, of size and density to control sealant depth and 
otherwise contribute to producing optimum sealant performance. 

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint 
surfaces at back of joint. Provide self-adhesive tape where applicable. 

D. 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. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with ASTM C 1193. 

B. Install sealant backings to support sealants during application and to produce cross-sectional 
shapes and depths of installed sealants that allow optimum sealant movement capability. 

C. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 
and backs of joints. 

D. Acoustical Sealant Installation: At sound-rated assemblies and elsewhere as indicated, seal 
perimeters, control joints, openings, and penetrations with a continuous bead of acoustical 
sealant. Install acoustical sealant at both faces of partitions. Comply with ASTM C 919. 

END OF SECTION 079200 
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SECTION 081113 

HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product Data and Shop Drawings. 

PART 2 - PRODUCTS 

2.1 HOLLOW METAL DOORS AND FRAMES 
 

A. Amweld Building Products, Inc. 
B. Steelcraft 
C. Ceco Door Products 
D. Or Equal. 

E. Fire-Rated Doors and Frames: Labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction, based on testing at positive pressure according to NFPA 252 or 
UL 10C. 

1. Interior Doors: Level 2 and Physical Performance Level B (Heavy Duty), Model 1 (Full 
Flush). 

2. Exterior Doors: Level 2 and Physical Performance Level B (Heavy Duty) metallic-coated 
steel sheet faces. 

a. Thermal-Rated (Insulated) Doors: Where indicated, provide doors with thermal-
resistance value (R-value) of not less than R-5.5 when tested according to 
ASTM C 1363. 

3. Hardware Reinforcement: Fabricate according to SDI A250.6 with reinforcement plates 
from same material as door face sheets. 

F. Frames: ANSI A250.8; conceal fastenings unless otherwise indicated. 

1. Steel Sheet for Interior Frames: 0.053-inch- (1.3-mm-) minimum thickness. 
2. Steel Sheet for Exterior Frames: 0.067-inch- (1.7-mm-) minimum thickness. 
3. Interior Frame Construction: Full profile welded. 
4. Exterior Frame Construction: Full profile welded. 
5. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 with reinforcement 

plates from same material as frames. 
6. Frame Anchors: Not less than 0.042 inch (1.0 mm) thick. 
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G. Glazing Stops: Nonremovable stops on outside of exterior doors and on secure side of interior 
doors; screw-applied, removable, glazing stops on inside, fabricated from same material as door 
face sheet in which they are installed. 

H. Door Louvers: Sight roof per SDI 111C. 

I. Door Silencers: Three on strike jambs of single-door frames and two on heads of double-door 
frames. 

J. Grout Guards: Provide where mortar might obstruct hardware operation. 

K. Prepare doors and frames to receive mortised and concealed hardware according to SDI A250.6 
and BHMA A156.115. 

L. Reinforce doors and frames to receive surface-applied hardware. 

M. Prime Finish: Manufacturer's standard, factory-applied coat of lead- and chromate-free primer 
complying with SDI A250.10 acceptance criteria. 

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, suitable for exposed applications. 

B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, free of scale, pitting, or surface defects. 

C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, G60 (Z180) or A60 (ZF180). 

D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install hollow metal frames to comply with SDI A250.11. 
1. Fire-Rated Frames: Install according to NFPA 80. 

B. Install doors to provide clearances between doors and frames as indicated in SDI A250.11. 

C. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime 
coat and apply touchup of compatible air-drying rust-inhibitive primer. Use galvanizing repair 
paint for metallic coated surfaces. 

 
END OF SECTION 081113 
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SECTION 081416 

FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Samples for factory-finished doors. 

PART 2 - PRODUCTS 

2.1 FLUSH WOOD DOORS 

A. Ampco Products Inc. 
B. Graham Manufacturing Corp. 
C. Buell Door Co. 
D. Or Equal 

2.2 DOOR CONSTRUCTION, GENERAL 

A. Quality Standard: WDMA I.S.1-A. 

B. WDMA I.S.1-A Performance Grade: 

1. Heavy duty unless otherwise indicated. 

C. Fire-Rated Wood Doors: Labeled by a testing and inspecting agency acceptable to authorities 
having jurisdiction based on testing at positive pressure according to NFPA 252 or UL 10C. 

D. Particleboard-Core Doors: Provide blocking in particleboard cores or provide structural composite 
lumber cores instead of particleboard cores for doors with exit devices or protection plates. 

2.3 FLUSH WOOD DOORS 

1. Interior Solid-Core Doors: Premium grade, seven-ply, particleboard cores. 

a. Faces: Grade A plain-sliced white birch. 
b. Veneer Matching: Book match. 
c. Pair matching and set matching. 
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2.4 LOUVERS AND LIGHT FRAMES 

A. Light Frames: Wood beads of species compatible with door faces. 

2.5 FABRICATION AND FINISHING 

A. Factory-fit doors to suit frame-opening sizes indicated and to comply with clearances specified. 

B. Factory-machine doors for hardware that is not surface applied. Locate hardware to comply with 
DHI-WDHS-3. 

C. Cut and trim openings to comply with referenced standards. 

1. Trim light openings with moldings indicated. 
2. Factory-install glazing in doors indicated to be factory finished. 
3. Factory-install louvers in prepared openings. 

D. Factory-finish doors indicated for transparent finish with manufacturer's standard finish complying 
with WDMA TR-6, catalyzed polyurethane for grade specified for doors. 

1. Sheen: Satin. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install doors to comply with manufacturer's written instructions and WDMA I.S.1-A, and as 
indicated. 

1. Install fire-rated doors to comply with NFPA 80. 

B. Align and fit doors in frames with uniform clearances and bevels. Machine doors for hardware. 
Seal cut surfaces after fitting and machining. 

END OF SECTION 081416 
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SECTION 083323 

OVERHEAD COILING DOORS 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product Data, Shop Drawings, manufacturer's color charts, and maintenance data. 

PART 2 - PRODUCTS 

2.1 DOOR ASSEMBLY 

A. Manufacturers:  

1. ACME Rolling Doors. 
2. Cornell Iron Works, Inc.. 
3. Overhead Door Corporation. 
4. Or equal 

B. Description: Insulated service door. 

1. Operation Cycles: Not less than 10,000 

2. Coiling doors are labeled by UL for sizes not exceeding 152 sq. ft. (14 sq. m), with no 
dimension exceeding 13 feet 6 inches (4.11 m). 

3. For units exceeding sizes of tested assemblies, provide certification by a qualified testing 
agency that doors comply with standard construction requirements for tested and labeled 
fire-rated door assemblies except for size. 

C. Structural Performance, Exterior Doors: Capable of withstanding 40 lbf/sq. ft. (960 Pa) design 
wind load. 

D. Windborne-Debris Impact Resistance: Provide impact-protective overhead coiling doors that pass 
missile-impact and cyclic-pressure tests according to E 1996 for Wind Zone 2 (for exterior doors). 

E. Curtain Material and Finish: Galvanized steel with baked-enamel or powder-coated finish; color 
as selected by Architect from manufacturer's full range. 

F. Curtain Slats: Flat-profile, insulated slats with solid surface. 

1. Insulated-Slat Interior Facing: Metal 
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G. Hood: Match curtain material and finish. 

H. Manual Door Operator: Chain-hoist operator. 

I. Guide Tracks, Supports, and Hardware: Manufacturer's standard. 

J. Curtain Accessories: Equip door with weather seals. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install door, track, and operating equipment complete with necessary hardware, anchors, inserts, 
hangers, and equipment supports. 

B. Accessibility: Install doors and controls along accessible routes in compliance with regulatory 
requirements for accessibility. 

C. Test and adjust controls and safeties. 

END OF SECTION 083323 
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SECTION 084113 

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product Data, Shop Drawings, and color Samples. 

1. For entrance doors, include hardware schedule. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Design, engineer, fabricate, and install aluminum-framed storefronts to 
withstand structural loads indicated. 

1. Limit deflection of framing members normal to wall plane to 1/175 of clear span or an 
amount that restricts edge deflection of individual glazing lites to 3/4 inch (19 mm), 
whichever is less. 

2. Limit deflection of framing members parallel to glazing plane to L/360 of clear span or 1/8 
inch (3.2 mm), whichever is smaller. 

B. Structural Testing: Systems tested according to ASTM E 330 at 150 percent of inward and 
outward wind-load design pressures do not evidence material failures, structural distress, 
deflection failures, or permanent deformation of main framing members exceeding 0.2 percent of 
clear span. 

C. Windborne-Debris Resistance: Framing system and doors pass basic-protection testing 
requirements in ASTM E 1996 for Wind Zone 2 when tested according to ASTM E 1886. 

D. Air Infiltration: Limited to 0.06 cfm/sq. ft. (0.03 L/s per sq. m) of fixed framing and glass area 
when tested according to ASTM E 283 at a static-air-pressure difference of 1.57 lbf/sq. ft. 
(75 Pa). 

E. Water Penetration: Systems do not evidence water leakage when tested according to 
ASTM E 331 at minimum differential pressure of 20 percent of positive wind-load design pressure 
but not less than 6.24 lbf/sq. ft. (300 Pa). 

F. Thermal Transmittance (U-factor): Fixed glazing and framing areas shall have U-factor of not 
more than 0.57 Btu/sq. ft. x h x deg F (3.23 W/sq. m x K) as determined according to 
NFRC 100. 
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2.2 ALUMINUM-FRAMED STOREFRONTS 

A. EFCO Corp. 
B. Kawneer Co. Inc. 
C. Tubelite Architectural Systems 
D. YKK AP America Inc. 
E. Or Equal. 

F. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish indicated; 
ASTM B 209 (ASTM B 209M) sheet; ASTM B 221 (ASTM B 221M) extrusions. 

G. Framing Members: Manufacturer's standard extruded-aluminum framing members of thickness 
required and reinforced as required to support imposed loads. 

1. Construction: Thermally broken. 

H. Doors: 1-3/4-inch- (44.5-mm-) thick glazed doors with minimum 0.125-inch- (3.2-mm-) thick, 
extruded-aluminum tubular rail and stile members. Mechanically fasten corners with reinforcing 
brackets that are deeply penetrated and fillet welded or that incorporate concealed tie rods. 
Provide snap-on, extruded-aluminum glazing stops and preformed gaskets. 

1. Door Design: Medium stile; 3-1/2-inch (88.9-mm) nominal width. 
2. Accessible Doors: Smooth surfaced for width of door in area within 10 inches (255 mm) 

above floor or ground plane. 
3. Interior Doors: Provide BHMA A156.16 silencers, three on strike jamb of single-door 

frames and two on head of double-door frames. 
4. Exterior Doors: Provide compression weather stripping at fixed stops. At other locations, 

provide sliding weather stripping retained in adjustable strip mortised into door edge. 
5. Hardware: By Manufacturer. 

I. Glazing: Low Emissivity Insulating Glass (1” Insulated Units). 

1. Exterior glass panes for Low-E insulating units shall be Type I annealed flat glass, Class 2-
tinted with anti-reflective low-emissivity coating on No. 2 surface (inside surface of exterior 
pane) Quality q3 - glazing select, conforming to ASTM C1036.  Glass performance shall be 
U value maximum of 0.328, Solar Heat Gain Coefficient (SHGC) maximum of 0.195.  Color 
shall be gray. 

2. Unless specified otherwise, in doors and sidelights, provide safety glazing material. 

J. Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of black, 
resilient elastomeric glazing gaskets, setting blocks, and shims or spacers. 

K. Fasteners and Accessories: Compatible with adjacent materials, corrosion resistant, nonstaining, 
and nonbleeding. Use concealed fasteners except for application of door hardware. 

L. Fabrication: Fabricate framing in profiles indicated for flush glazing (without projecting stops). 
Provide subframes and reinforcing of types indicated or, if not indicated, as required for a 



The Walker Group Architecture, Inc         Jones County Public Works Building 
 

ALUMINUM -FRAMED ENTRANCES AND STOREFRONTS    084113 - 3 
 

complete system. Factory-assemble components to greatest extent possible. Disassemble 
components only as necessary for shipment and installation. 

1. Door Framing: Reinforce to support imposed loads. Factory-assemble door and frame 
units and factory-install hardware to greatest extent possible. Reinforce door and frame 
units for hardware indicated. Cut, drill, and tap for factory-installed hardware before 
finishing components. 

M. Aluminum Finish: Class I, color anodic finish; complying with AAMA 611, color selected by 
Architect. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Isolate metal surfaces in contact with incompatible materials, including wood, by painting contact 
surfaces with bituminous coating or primer or by applying sealant or tape recommended by 
manufacturer. 

B. Install components to drain water passing joints, condensation occurring within framing members, 
and moisture migrating within the system to exterior. 

C. Set continuous sill members and flashing in full sealant bed to produce weathertight installation. 

D. Install framing components true in alignment with established lines and grades to the following 
tolerances: 

1. Variation from Plane: Limit to 1/8 inch in 12 feet (3 mm in 3.7 m); 1/4 inch (6 mm) over total 
length. 

2. Alignment: For surfaces abutting in line, limit offset to 1/16 inch (1.5 mm). For surfaces 
meeting at corners, limit offset to 1/32 inch (0.8 mm). 

3. Diagonal Measurements: Limit difference between diagonal measurements to 1/8 inch (3 
mm). 

E. Install doors without warp or rack. Adjust doors and hardware to provide tight fit at contact points 
and smooth operation. 

END OF SECTION 084113 
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SECTION 085113 

ALUMINUM WINDOWS 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product Data, Shop Drawings, and color Samples. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Capital Products Corp. 
B. EFCO Corp. 
C. Graham Architectural Products Corp. 
D. TRACO 
E. Or Equal. 

2.2 PERFORMANCE REQUIREMENTS 

A. Product Standard: AAMA/WDMA/CSA 101/I.S.2/A440. 

1. Window Certification: AMMA certified with label attached to each window. 
2. Performance Class: CW. 
3. Performance Grade: 40. 

B. Solar Heat-Gain Coefficient (SHGC): NFRC 200 maximum whole-window SHGC of 0.27 . 

C. Windborne-Debris Resistance: Windows pass basic-protection testing requirements in 
ASTM E 1996 for Wind Zone 2 when tested according to ASTM E 1886. 

2.3 ALUMINUM WINDOWS 

A. Window Types: The following types, as indicated on Drawings: 
1. Single Hung. 
2. Fixed. 

B. Construction: Provide units with a concealed, thermal break. 

C. Finish: Class I, color anodic finish; complying with AAMA 611 

http://www.specagent.com/LookUp/?ulid=10101&mf=04&src=wd
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D. Trim: Provide indicated trim, matching material and finish of frame members. 

E. Provide stainless-steel, ball-bearing sash rollers with nylon tires for sliding windows. 

F. Glazing:  Low Emissivity Insulating Glass (1” Insulated Units) 
1. Exterior glass panes for Low-E insulating units shall be Type I annealed flat glass, Class 2-

tinted with anti-reflective low-emissivity coating on No. 2 surface (inside surface of exterior 
pane) Quality q3 - glazing select, conforming to ASTM C1036.  Glass performance shall be 
U value maximum of 0.328, Solar Heat Gain Coefficient (SHGC) maximum of 0.195.  Color 
shall be gray 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Set units level, plumb, and true to line, without warp or rack of frames and panels. Provide proper 
support and anchor securely in place. 

B. For installation procedures and requirements not addressed in manufacturer's written 
instructions, comply with installation requirements in ASTM E 2112. 

C. Set sill members in bed of sealant or with gaskets, as indicated, to provide weathertight 
construction. 

D. Adjust operating panels, screens, and hardware to provide a tight fit at contact points and 
weather stripping for smooth operation and weathertight closure. Lubricate hardware and moving 
parts. 

E. Clean glass and aluminum surfaces immediately after installing windows. Remove nonpermanent 
labels from glass surfaces. 

END OF SECTION 085113 
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SECTION 087110 

 
DOOR HARDWARE 

 
 
PART 1 - GENERAL 
 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Division 1 Specification Sections, apply to this Section. 
 
 
1.2 SUMMARY 

 
A. This Section includes items known commercially as finish or door hardware that are required for 

swing, doors, except special types of unique hardware specified in the same sections as the doors 
and door frames on which they are installed. 

 
B. This Section includes the following: 

 
1. Hinges. 
2. Key control system. 
3. Lock cylinders and keys. 
4. Lock and latch sets. 
5. Bolts. 
6. Exit devices. 
7. Push/pull units. 
8. Closers. 
9. Overhead holders. 
10. Miscellaneous door control devices. 
11. Door trim units. 
12. Protection plates. 

 
1.3 SUBMITTALS 

 
A. General:  Submit the following in accordance with Conditions of Contract and Division 1 

Specification sections. 
 
B. Product data including manufacturers' technical product data for each item of door hardware, 

installation instructions, maintenance of operating parts and finish, and other information necessary 
to show compliance with requirements. 

 
C. Final hardware schedule coordinated with doors, frames, and related work to ensure proper size, 

thickness, hand, function, and finish of door hardware. 
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1. Final Hardware Schedule Content:  Based on hardware indicated, organize schedule into 

"hardware sets" indicating complete designations of every item required for each door or 
opening.  Include the following information: 
 
a. Type, style, function, size, and finish of each hardware item. 
b. Name and manufacturer of each item. 
c. Fastenings and other pertinent information. 
d. Location of each hardware set cross referenced to indications on Drawings both on 

floor plans and in door and frame schedule. 
e. Explanation of all abbreviations, symbols, and codes contained in schedule. 
f. Mounting locations for hardware. 
g. Door and frame sizes and materials. 
h. Keying information. 

 
2. Submittal Sequence:  Submit initial draft of final schedule along with essential product data 

in order to facilitate the fabrication of other work that is critical in the Project construction 
schedule.  Submit final schedule after samples, product data, coordination with shop 
drawings of other work, delivery schedules, and similar information has been completed and 
accepted. 

3. Keying Schedule:  Submit separate detailed schedule indicating clearly how the Owner's 
final instructions on keying of locks has been fulfilled. 

 
D. Templates for doors, frames, and other work specified to be factory prepared for the installation of 

door hardware.  Check shop drawings of other work to confirm that adequate provisions are made 
for locating and installing door hardware to comply with indicated requirements. 

 
1.4 QUALITY ASSURANCE 

 
A. Single Source Responsibility:  Obtain each type of hardware (latch and lock sets, hinges, closers, 

etc.) from a single manufacturer. 
 
B. Supplier Qualifications:  A recognized architectural door hardware supplier, with warehousing 

facilities in the Project's vicinity, that has a record of successful in-service performance for 
supplying door hardware similar in quantity, type, and quality to that indicated for this Project and 
that employs an experienced architectural hardware consultant (AHC) who is available to Owner, 
Architect, and Contractor, at reasonable times during the course of the Work, for consultation. 
 
1. Require supplier to meet with Owner to finalize keying requirements and to obtain final 

instructions in writing. 
 
C. Fire-Rated Openings:  Provide door hardware for fire-rated openings that complies with NFPA 

Standard No. 80 and requirements of authorities having jurisdiction.  Provide only items of door 
hardware that are listed and are identical to products tested by UL, Warnock Hersey, FM, or other 
testing and inspecting organization acceptable to authorities having jurisdiction for use on types 
and sizes of doors indicated in compliance with requirements of fire-rated door and door frame 
labels. 



The Walker Group Architecture, Inc         Jones County Public Works Building 
 

DOOR HARDWARE    087110 - 3 
 

 
 
1.5 PRODUCT HANDLING 

 
A. Tag each item or package separately with identification related to final hardware schedule, and 

include basic installation instructions with each item or package. 
 
B. Packaging of door hardware is responsibility of supplier.  As material is received by hardware 

supplier from various manufacturers, sort and repackage in containers clearly marked with 
appropriate hardware set number to match set numbers of approved hardware schedule.  Two or 
more identical sets may be packed in same container. 

 
C. Inventory door hardware jointly with representatives of hardware supplier and hardware installer 

until each is satisfied that count is correct. 
 
D. Deliver individually packaged door hardware items promptly to place of installation (shop or Project 

site). 
 
E. Provide secure lock-up for door hardware delivered to the Project, but not yet installed.  Control 

handling and installation of hardware items that are not immediately replaceable so that completion 
of the Work will not be delayed by hardware losses both before and after installation. 

 
 
1.6 MAINTENANCE 

 
A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance 

instructions as needed for Owner's continued adjustment, maintenance, and removal and 
replacement of door hardware. 

 
 
PART 2 - PRODUCTS 
 
 
2.1 MANUFACTURERS 

 
A. Provide products by manufacturer listed in Hardware Schedule. 

 
2.2 SCHEDULED HARDWARE 

 
A. Requirements for design, grade, function, finish, size, and other distinctive qualities of each type of 

finish hardware are indicated in the "Hardware Schedule" at the end of this Section.  Products are 
identified by using hardware designation numbers of the following: 
 
1. Manufacturer's Product Designations ( Model number corresponds to the manufacturer 

noted):  The product designation and name of manufacturer are listed for each hardware 
type required.  Provide the product designated. 
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2. ANSI/BHMA designations used elsewhere in this Section or in schedules to describe 
hardware items or to define quality or function are derived from the following standards.  
Provide products complying with these standards and requirements specified elsewhere in 
this Section. 
 
a. Butts and Hinges:  ANSI/BHMA A156.1. 
b. Exit Devices:  ANSI/BHMA A156.3. 
c. Door Controls - Closers:  ANSI/BHMA A156.4. 
d. Auxiliary Locks and Associated Products:  ANSI/BHMA A156.5. 
e. Architectural Door Trim:  ANSI/BHMA A156.6. 
f. Template Hinge Dimensions:  ANSI/BHMA A156.7. 
g. Door Controls - Overhead Holders:  ANSI/BHMA A156.8. 
h. Mortise Locks and Latches:  ANSI/BHMA A156.13. 
i. Closer Holder Release Devices:  ANSI/BHMA A156.15. 
j. Auxiliary Hardware:  ANSI/BHMA A156.16. 
k. Materials and Finishes:  ANSI/BHMA A156.18. 

 
 
2.3 MATERIALS AND FABRICATION 

 
A. Manufacturer's Name Plate:  Do not use manufacturers' products that have manufacturer's name 

or trade name displayed in a visible location (omit removable nameplates) except in conjunction 
with required fire-rated labels and as otherwise acceptable to Architect. 
 
1. Manufacturer's identification will be permitted on rim of lock cylinders only. 

 
B. Base Metals:  Produce hardware units of basic metal and forming method indicated, using 

manufacturer's standard metal alloy, composition, temper, and hardness, but in no case of lesser 
(commercially recognized) quality than specified for applicable hardware units by applicable 
ANSI/BHMA A156 series standards for each type of hardware item and with ANSI/BHMA A156.18 
for finish designations indicated.  Do not furnish "optional" materials or forming methods for those 
indicated, except as otherwise specified. 

 
C. Fasteners:  Provide hardware manufactured to conform to published templates, generally prepared 

for machine screw installation.  Do not provide hardware that has been prepared for self-tapping 
sheet metal screws, except as specifically indicated. 

 
D. Furnish screws for installation with each hardware item.  Provide Phillips flat-head screws except 

as otherwise indicated.  Finish exposed (exposed under any condition) screws to match hardware 
finish or, if exposed in surfaces of other work, to match finish of this other work as closely as 
possible including "prepared for paint" surfaces to receive painted finish. 

 
E. Provide concealed fasteners for hardware units that are exposed when door is closed except to 

the extent no standard units of type specified are available with concealed fasteners.  Do not use 
thru-bolts for installation where bolt head or nut on opposite face is exposed in other work unless 
their use is the only means of reinforcing the work adequately to fasten the hardware securely.  
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Where thru-bolts are used as a means of reinforcing the work, provide sleeves for each thru-bolt 
or use sex screw fasteners. 

 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 

 
A. Mount hardware units at heights indicated in following applicable publications, except as 

specifically indicated or required to comply with governing regulations and except as otherwise 
directed by Architect. 
 
1. "Recommended Locations for Builders Hardware for Standard Steel Doors and Frames" by 

the Door and Hardware Institute. 
2. NWWDA Industry Standard I.S.1.7, "Hardware Locations for Wood Flush Doors." 

 
B. Install each hardware item in compliance with the manufacturer's instructions and 

recommendations.  Where cutting and fitting is required to install hardware onto or into surfaces 
that are later to be painted or finished in another way, coordinate removal, storage, and 
reinstallation or application of surface protection with finishing work specified in the Division 9 
Sections.  Do not install surface-mounted items until finishes have been completed on the 
substrates involved. 

 
C. Set units level, plumb, and true to line and location.  Adjust and reinforce the attachment substrate 

as necessary for proper installation and operation. 
 
D. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners 

and anchors in accordance with industry standards. 
 
E. Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene mastic sealant 

complying with requirements specified in Division 7 Section "Joint Sealers." 
 
F. Weatherstripping and Seals:  Comply with manufacturer's instructions and recommendations to the 

extent installation requirements are not otherwise indicated. 
 
 
3.2 ADJUSTING, CLEANING, AND DEMONSTRATING 

 
A. Adjust and check each operating item of hardware and each door to ensure proper operation or 

function of every unit.  Replace units that cannot be adjusted to operate freely and smoothly or as 
intended for the application made. 
 
1. Where door hardware is installed more than one month prior to acceptance or occupancy of 

a space or area, return to the installation during the week prior to acceptance or occupancy 
and make final check and adjustment of all hardware items in such space or area.  Clean 
operating items as necessary to restore proper function and finish of hardware and doors.  
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Adjust door control devices to compensate for final operation of heating and ventilating 
equipment. 

 
B. Clean adjacent surfaces soiled by hardware installation. 
 
C. Instruct Owner's personnel in the proper adjustment and maintenance of door hardware and 

hardware finishes. 
 
D. Six-Month Adjustment:  Approximately six months after the date of Substantial Completion, the 

Installer, accompanied by representatives of the manufacturers of latchsets and locksets and of 
door control devices, and of other major hardware suppliers, shall return to the Project to perform 
the following work: 
 
1. Examine and re-adjust each item of door hardware as necessary to restore function of doors 

and hardware to comply with specified requirements. 
2. Consult with and instruct Owner's personnel in recommended additions to the maintenance 

procedures. 
3. Replace hardware items that have deteriorated or failed due to faulty design, materials, or 

installation of hardware units. 
4. Prepare a written report of current and predictable problems (of substantial nature) in the 

performance of the hardware. 
 
3.3 HARDWARE SCHEDULE 

 
A. General:  Provide hardware for each door to comply with requirements of Section "Door Hardware," 

hardware set numbers indicated in door schedule, and in the following schedule of hardware sets. 
 

1.  Hardware sets indicate quantity, item, ANSI designation, size, and finish or color as applicable. 
 
HW-1 
(Door 106B) 
Provide hardware as per aluminum door manufacturer’s recommendation. 
 

 HW-2 
(Door 102A,103A, 104A, 105A) 
3 ea.   Hinges    A8112      652 
1 ea.   Office Lockset  F82 Grade 1    626 
1 ea   Wallstop   L22102      630 
3 ea.   Silencers   L03011      Grey 

               
                HW-3 
 (Door 101F,101K, 106A,106C, 101I) 

3 ea.   Hinges     A8112        652 
1 ea.   Entry Lockset   F82B        630 
1 ea.   Threshold    J32130        AL 
1 ea   Closer     C02021 w/stop arm     689 
1 ea.   Weatherstripping  R3Y165        AL 
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 HW-4 
(Door 107A, 107B) 
3 ea.   Hinges        A5111      630 
1 ea.   Passage Lockset  F75 Grade 1    626 
3 ea.   Silencers    L03011      Grey 
1 ea.   Wallstop    L22102      630 
 
 
HW-5 
(Door 108A, 109A) 
3 ea.   Hinges     A8112      652 
1 ea.   Privacy  Lockset  F76 Grade 1    626 
1 ea   Wallstop    L22102      630 
3 ea.   Silencers    L03011      Grey 
 
 
HW-6 
(Door 101G,101J,101H) 
6 ea.   Hinges     A5111      630 
1 ea.   Entry Lockset   F109 Grade 1    626 
2 ea   Floor Stops   L22102      630 
6 ea.   Silencers    L03011      Grey 

 
 
HW-7 
(Door 101A,101B, 101C, 101D) 
Hardware by Coiling Door Manufacturerer 
 
 

END OF SECTION 087110 
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SECTION 092900 

GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product Data. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies: Provide materials and construction identical to those tested in 
assemblies per ASTM E 119 by an independent testing and inspecting agency acceptable to 
authorities having jurisdiction. 

B. STC-Rated Assemblies: Provide materials and construction identical to those tested in 
assemblies per ASTM E 90 and classified per ASTM E 413 by a qualified independent testing 
and inspecting agency. 

2.2 PANEL PRODUCTS 

A. Provide in maximum lengths available to minimize end-to-end butt joints. 

B. Interior Gypsum Board: ASTM C 1396/C 1396M, in thickness indicated, with manufacturer's 
standard edges. Regular type unless otherwise indicated and Type X where indicated. 

1. American Gypsum Co. 
2. G-P Gypsum Corp. 
3. National Gypsum Co. 
4. United States Gypsum Co. 
5. Or Equal. 

2.3 ACCESSORIES 

A. Trim Accessories: ASTM C 1047, formed from galvanized or aluminum-coated steel sheet, rolled 
zinc, plastic, or paper-faced galvanized-steel sheet. For exterior trim, use accessories formed 
from hot-dip galvanized-steel sheet, plastic, or rolled zinc. 

1. Provide cornerbead at outside corners unless otherwise indicated. 
2. Provide LC-bead (J-bead) at exposed panel edges. 
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B. Joint-Treatment Materials: ASTM C 475/C 475M. 

1. Joint Tape: Paper unless otherwise recommended by panel manufacturer. 
2. Joint Compounds: Setting-type compounds. 
3. Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping compound. 

C. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum 
panels to continuous substrate. 

1. Adhesive shall have a VOC content of 50 g/L or less. 

D. Acoustical Sealant for Exposed and Concealed Joints: Non-sag, paintable, non-staining latex 
sealant complying with ASTM C 834. 

1. Sealants shall have a VOC content of 250 g/L or less. 

E. Sound-Attenuation Blankets: ASTM C 665, Type I (unfaced). 

F. Textured Finish: Smooth face. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install gypsum board to comply with ASTM C 840. 

1. Isolate gypsum board assemblies from abutting structural and masonry work. Provide 
edge trim and acoustical sealant. 

2. Single-Layer Fastening Methods: Fasten gypsum panels to supports with screws. 

B. Fire-Resistance-Rated Assemblies: Comply with requirements of listed assemblies. 

C. Finishing Gypsum Board: ASTM C 840. 

1. At concealed areas, unless a higher level of finish is required for fire-resistance-rated 
assemblies, provide Level 1 finish: Embed tape at joints. 

2. At substrates for tile, provide Level 2 finish: Embed tape and apply separate first coat of 
joint compound to tape, fasteners, and trim flanges. 

3. Where indicated, provide Level 5 finish: Embed tape and apply separate first, fill, and finish 
coats of joint compound to tape, fasteners, and trim flanges. Apply skim coat to entire 
surface. 

END OF SECTION 092900 
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SECTION 093013 

CERAMIC TILING 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product Data and Samples. 

B. Obtain tile of each type and color or finish from same production run for each contiguous area. 

C. Deliver and store packaged materials in original containers with seals unbroken and labels intact 
until time of use. 

PART 2 - PRODUCTS 

2.1 CERAMIC TILE 

A. Ceramic tile that complies with ANSI A137.1. 

B. Tile Type T-1: Glazed, ceramic wall tile. 

1. Acceptable Manufacturers:  
a. Daltile 
b. Florida Tile 
c. American Olean 
d. Approved Equal 

2. Face Size: 12 by 24 inches  
3. Wearing Surface: Nonabrasive, smooth 
4. Finish: Bright, opaque glaze. 
5. Color and Pattern: As selected by Architect 
6. Grout Color: As selected by Architect. 
7. Trim Units: Coordinated with sizes and coursing of adjoining flat tile and matching 

characteristics of adjoining flat tile: 

a. Base: None 
b. Wainscot Cap: Surface bullnose. 
c. External Corners for Thinset Mortar Installations: Surface bullnose. 
d. Internal Corners: Field-butted square corners. For coved base and cap, use angle 

pieces designed to fit with stretcher shapes. 
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C.  Tile Type T-2: Unglazed porcelain floor tile. 

1. Acceptable Manufacturers:  
a. Daltile 
b. Florida Tile 
c. American Olean 
d. Approved Equal 

2. Composition: porcelain 
3. Face Size: 12 by 12 inches. 
4. Face: Plain with square edges.  
5. Tile Color and Pattern: As selected by Architect. 
6. Grout Color: As selected by Architect 

D. Tile Type T-3: Backsplash break room tile: 
 
1. Acceptable Manufacturers:  

a. Daltile 
b. Florida Tile 
c. American Olean 
d. Approved Equal 

2. Composition: glazed porcelain/glass mix 
3. Face Size: 1 x 3 inch vertical brick joint mosaic pattern. 
4. Face: Plain with square edges.  
5. Tile Color and Pattern:   As selected by Architect 
6. Grout Color: As selected by Architect 

 

2.2 INSTALLATION MATERIALS 

A. Cementitious Backer Units: ANSI A118.9 or ASTM C 1325, 1/2 inch (12.7 mm) thick. 

B. Low-Emitting Materials: Adhesives and fluid-applied waterproofing membranes shall have a VOC 
content of 65 g/L or less. 

C. Setting and Grouting Materials: Comply with material standards in ANSI's "Specifications for the 
Installation of Ceramic Tile" that apply to materials and methods indicated. 
1. Thinset Mortar Type: Latex-portland cement; white, unless otherwise indicated. 

2. Water-Cleanable, Tile-Setting Epoxy: 

3. Organic Adhesive: ANSI A136.1, Type I. 

4. Grout Type: Standard cement grout, ANSI A118.6, unless otherwise indicated. 
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PART 3 - EXECUTION 

3.1 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 ANSI A108 
Series "Specifications for Installation of Ceramic Tile" that are referenced in TCNA installation 
methods, are specified in tile installation schedules, and apply to types of setting and grouting 
materials used. 

B. 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. 

C. Lay tile in grid pattern unless otherwise indicated. Align joints where adjoining tiles on floor, base, 
walls, and trim are the same size. 

D. Install cementitious backer units and treat joints according to ANSI A108.11. 

E. Install waterproofing to comply with ANSI A108.13. 

F. Do not install tile over waterproofing until waterproofing has cured and been tested to determine 
that it is watertight. 

G. Install stone thresholds in same type of setting bed as adjacent floor unless otherwise indicated. 
At locations where mortar bed (thickset) would otherwise be exposed above adjacent floor 
finishes, set thresholds in latex-portland cement mortar (thinset). 

H. Interior Floor Tile Installation Method(s): 

1. Over Concrete Subfloors: TCNA F113; thinset mortar  

I. Interior Wall Tile Installation Method(s): 
1. Over Wood or Metal Studs or Furring: thinset mortar on cementitious backer units  

END OF SECTION 093013 
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SECTION 095113 

ACOUSTICAL PANEL CEILINGS 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product Data and Samples. 

PART 2 - PRODUCTS 

2.1 ACOUSTICAL PANELS  

A. Subject to compliance with requirements, provide products by one of the following: 

1. USG Corp. 
2. Certain Teed Gypsum Inc. 
3. Armstrong World Industries, Inc 
4. Or Approved Equal 

B. Classification: As follows, per ASTM E 1264: 

1. Type and Form: Type III, Form 1. 
2. Pattern: C (perforated, small holes). 
3. LRC: Not less than 0.75. 
4. NRC: Not less than 0.60. 
5. CAC: Not less than 40. 
6. Surface-Burning Characteristics: Class A. 

C. Color: White. 

D. Edge Detail: Reveal sized-to-fit exposed flange of suspension system. 

E. Thickness: 3/4 inch (19 mm). 

F. Modular Size: 24 by 24 inches (610 by 610 mm). 

2.2 CEILING SUSPENSION SYSTEM 

A. Subject to compliance with requirements, provide products by one of the following: 

1. USG Corp. 
2. Certain Teed Gypsum Inc. 
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3. Armstrong World Industries, Inc 
4. Or Approved Equal 

B. Ceiling Suspension System: Wide-face, direct-hung system; ASTM C 635, intermediate-duty 
structural classification. 

1. Face Design: Flat, flush. 
2. Face Finish: Painted white. 

C. Attachment Devices: Sized for 5 times the design load indicated in ASTM C 635, Table 1, Direct 
Hung, unless otherwise indicated. 

D. Wire Hangers, Braces, and Ties: Zinc-coated carbon-steel wire; ASTM A 641/A 641M, Class 1 
zinc coating, soft temper. 

1. Size: Provide yield strength at least 3 times the hanger design load (ASTM C 635, Table 1, 
Direct Hung), but not less than 0.106-inch- (2.69-mm-) diameter wire. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install acoustical ceilings to comply with ASTM C 636/C 636M manufacturer's written instructions 
and CISCA's "Ceiling Systems Handbook." 

B. Install acoustical panels with undamaged edges and fit accurately into suspension system 
runners and edge moldings. Scribe and cut panels at borders and penetrations to provide a neat, 
precise fit. 

END OF SECTION 095113 



The Walker Group Architecture, Inc         Jones County Public Works Building 
 

 
RESILIENT BASE AND ACCESSORIES    096513 - 1  
 

SECTION 096513 

RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product Data and Samples. 

PART 2 - PRODUCTS 

2.1 RESILIENT BASE 

A. Thermoset Rubber Base: ASTM F 1861, Type TS (rubber, vulcanized thermoset), Group I (solid, 
homogeneous). 

1. Johnsonite. 
2. Flexco. 
3. Armstrong World Industries. 
4. Or Approved Equal. 

B. Style: Cove (base with toe). 

C. Minimum Thickness: 0.125 inch (3.2 mm). 

D. Height: 4 inches (102 mm). 

E. Lengths: coils in manufacturer's standard lengths] 

F. Outside Corners: preformed. 

G. Inside Corners: preformed. 

2.2 RESILIENT MOLDING ACCESSORY 

A. Rubber Molding Accessories. 

B. Description: Nosing for resilient flooring, Reducer strip for resilient flooring, Joiner for tile and 
resilient flooring, and Transition strips. 
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2.3 INSTALLATION ACCESSORIES 

A. Adhesives: Water-resistant type recommended by manufacturer to suit floor covering and 
substrate conditions indicated. 

1. Low-Emitting Materials: Adhesives shall have a VOC content of 50g/L or less. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Prepare horizontal surfaces according to ASTM F 710. Verify that substrates are dry and free of 
curing compounds, sealers, and hardeners. 

B. Adhesively install resilient wall base and accessories. 

C. Install wall base in maximum lengths possible. Apply to walls, columns, pilasters, casework, and 
other permanent fixtures in rooms or areas where base is required. 

D. Install reducer strips at edges of floor coverings that would otherwise be exposed. 

END OF SECTION 096513 
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SECTION 096519  
 RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product data and Samples. 

B. Extra Materials: Deliver to Owner one box of each type and color of resilient floor tile installed. 

PART 2 - PRODUCTS 

2.1 SOLID “LUXURY” VINYL TILE  (LVT) FLOOR TILE 

A. Acceptable Manufacturer’s: 
1. Armstrong 
2. Mannington 
3. Tarkett 

B. Tile Standard: ASTM F 1700, Class 2, Surface decorated vinyl tile 

C. Wearing Surface: Type A Smooth. 

D. Thickness: 0.125 inch (3.2 mm). 

E. Size: 6 x 36 or similar plank dimensions 

F. Color and Patterns: As selected by Architect from Manufacturer’s full range 

2.2 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement- or blended-
hydraulic-cement-based formulation provided or approved by flooring manufacturer for 
applications indicated. 

B. Adhesives: Water-resistant type recommended by manufacturer to suit floor covering and 
substrate conditions indicated. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare concrete substrates according to ASTM F 710.  
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 rec-
ommended 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 1000 sq. ft., and 
perform no fewer than three tests in each installation area and with test areas evenly 
spaced in installation areas. 

5. 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. 

6. Relative Humidity Test: Using in-situ probes, ASTM F2170. Proceed with installation only 
after substrates have a maximum 75 percent relative humidity level measurement. 

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 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. 

D. 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 de-
formed tiles. 
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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 nonperma-
nent marking device. 

G. Adhere floor tiles to substrates using a full spread of adhesive applied to substrate to pro-
duce a completed installation without open cracks, voids, raising and puckering at joints, 
telegraphing of adhesive spreader marks, and other surface imperfections. 

3.3 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting floor tile. 

B. Perform the following operations immediately after completing floor tile installation: 

1. Remove adhesive and other blemishes from surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 

C. Protect floor tile from mars, marks, indentations, and other damage from construction op-
erations and placement of equipment and fixtures during remainder of construction period. 

D. Cover floor tile until Completion. 

 

END OF SECTION 096519 

 
 

END OF SECTION 096519 
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SECTION 099123 

INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: 

1. Product Data. 
2. Samples. 

B. Extra Materials: Deliver to Owner 1 gal. (3.8 L) of each color and type of finish-coat paint used on 
Project, in containers, properly labeled and sealed. 

PART 2 - PRODUCTS 

2.1 PAINT 

A. Subject to compliance with requirements, provide one of the products listed below; 
1. Duron Paint Mfg. Co. 
2. Sherwin Williams 
3. Benjamin Moore 
4. Approved Equal. 

B. MPI Standards: Provide materials that comply with MPI standards indicated and listed in its "MPI 
Approved Products List." 
1. Primer, Latex, for Interior Gypsum Board: MPI #39. 
2. Latex, Interior, (Gloss Level 2): MPI #44. 
3. Latex, High-Performance Architectural, Semigloss (Gloss Level 5): MPI #141. 

C. Material Compatibility: Provide materials that are compatible with one another and with 
substrates. 

1. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

D. Paints and coatings shall comply with the following limits for VOC content: 

1. Flat Paints and Coatings: 50 g/L. 
2. Nonflat Paints, Coatings: 150 g/L. 
3. Primers, Sealers, and Undercoaters: 200 g/L. 
4. Anticorrosive and Antirust Paints Applied to Ferrous Metals: 250  g/L. 
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5. Floor Coatings: 100 g/L. 

E. Colors: As selected by Architect form Manufacturer’s full range of colors. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Comply with recommendations in MPI's "MPI Architectural Painting Specification Manual" 
applicable to substrates indicated. 

B. Remove hardware, lighting fixtures, and similar items that are not to be painted. Mask items that 
cannot be removed. Reinstall items in each area after painting is complete. 

C. Clean and prepare surfaces in an area before beginning painting in that area. Schedule painting 
so cleaning operations will not damage newly painted surfaces. 

3.2 APPLICATION 

A. Comply with recommendations in MPI's "MPI Architectural Painting Specification Manual" 
applicable to substrates indicated. 

B. Paint exposed surfaces, unless otherwise indicated. 

1. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces. 
2. Paint surfaces behind permanently fixed equipment or furniture with prime coat only. 
3. Paint the back side of access panels. 
4. Color-code mechanical piping in accessible ceiling spaces. 
5. Do not paint prefinished items, items with an integral finish, operating parts, and labels 

unless otherwise indicated. 

C. Apply paints according to manufacturer's written instructions. 

1. Use brushes only where the use of other applicators is not practical. 
2. Use rollers for finish coat on interior walls and ceilings. 

D. 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. 

1. If undercoats or other conditions show through topcoat, apply additional coats until cured 
film has a uniform paint finish, color, and appearance. 

3.3 INTERIOR PAINT APPLICATION SCHEDULE 

A. Steel: 
1. Semigloss High-Performance Architectural Latex: Two coats over alkyd anticorrosive 

primer: MPI INT 5.1R. 
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B. Gypsum Board: Including ceiling and wall surfaces as indicated on drawings. 

1. Gloss Level 2 Latex: Two coats over latex primer/sealer: MPI INT 9.2A. 

END OF SECTION 099123 
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SECTION 101400 

SIGNAGE 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product Data, Shop Drawings, and Samples. 

PART 2 - PRODUCTS 

2.1 SIGNS, GENERAL 

A. Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and 
ICC A117.1. 

B. Interior Panel Signs: Engraved plastic laminate with square-cut edges and square corners. 

1. Finishes and Colors: As selected from manufacturer's full range. 
2. Tactile Characters: Characters and Grade 2 Braille raised 1/32 inch (0.8 mm) above surface 

with contrasting colors. 
3. Provide signs for the following rooms mounted on the wall beside the room door:  

a. At each Toilet Room   
b. At each Room in Administrative Area  

2.2 MATERIALS 

A. Plastic Laminate: High-pressure laminate engraving stock with face and core in contrasting 
colors. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Locate signs where indicated or directed by Architect. Install signs level, plumb, and at heights 
indicated, with sign surfaces free from distortion and other defects in appearance. 

B. Wall-Mounted Signs: 
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1. Two-Face Tape: Mount signs to smooth, nonporous surfaces, other than vinyl. 
2. Silicone-Adhesive Mounting: Attach signs to irregular, porous, or vinyl-covered surfaces. 
3. Mechanical Fasteners: Use nonremovable mechanical fasteners placed through predrilled 

holes. 

END OF SECTION 101400 
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SECTION 102800 

TOILET, BATH, AND LAUNDRY ACCESSORIES 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product Data. 

PART 2 - PRODUCTS 

2.1 TOILET AND BATH ACCESSORIES 

A. Toilet Tissue Dispenser: 

1. Basis-of-Design Product: Bradley Products. 
2. Type: Single-roll dispenser. 
3. Mounting: Surface mounted with concealed anchorage. 
4. Material: Satin-finish aluminum bracket with plastic spindle 
5. Operation: Noncontrol delivery with standard spindle. 

B. Paper Towel Dispenser/Waste Receptacle: 

1. Basis-of-Design Product: Bradley Products 
2. Mounting: Recessed. 
3. Minimum Capacity: 400 C-fold or 525 multifold towels. 
4. Material: Stainless steel, No. 4 finish (satin). 
5. Lockset: Tumbler type. 
6. Refill Indicators: Pierced slots at sides or front. 

C. Foam-Soap Dispenser: 

1. Basis-of-Design Product: Bradley Products. 
2. Mounting: Surface. 
3. Materials: ABS Plastic. 
4. Stainless-Steel Soap Valve: Designed for dispensing soap in lather form. 
5. Lockset: Tumbler type. 
6. Refill Indicator: Window type. 

D. Grab Bar: 

1. Basis-of-Design Product: Bradley Products. 
2. Material: Stainless steel, 0.050 inch (1.3 mm) thick. 
3. Mounting: Concealed. 
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4. Gripping Surfaces: Smooth, satin finish. 
5. Outside Diameter: 1-1/4 inches (32 mm) for medium-duty applications. 

E. Mirror Unit: 

1. Basis-of-Design Product:  Bradley Products. 
2. Frame: Stainless-steel channel, and Stainless steel, fixed tilt. 

2.2 MATERIALS 

A. Stainless Steel: ASTM A 666, Type 304, No. 4 finish (satin), 0.031-inch (0.8-mm) minimum 
nominal thickness unless otherwise indicated. 

B. Brass: ASTM B 19, ASTM B 16/B 16M, or ASTM B 30. 

C. Sheet Steel: ASTM A 1008/A 1008M, 0.036-inch (0.9-mm) minimum nominal thickness. 

D. Galvanized-Steel Sheet: ASTM A 653/A 653M, G60 (Z180). 

E. Mirrors: ASTM C 1503, mirror glazing quality, clear-glass mirrors, nominal 6.0 mm thick. 

F. Galvanized-Steel Mounting Devices: ASTM A 153/A 153M, hot-dip galvanized after fabrication. 

G. Fasteners: Screws, bolts, and other devices of same material as accessory unit, tamper and theft 
resistant when exposed, and of galvanized steel when concealed. 

H. 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 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. Install grab bars to withstand a downward load of at least 250 lbf (1112 N), when tested 
according to method in ASTM F 446. 

B. Adjust accessories for unencumbered, smooth operation, and verify that mechanisms function 
properly. Replace damaged or defective items. Remove temporary labels and protective 
coatings. 

END OF SECTION 102800 
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SECTION 123661.16 

SOLID SURFACING COUNTERTOPS 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals: Product data, Shop Drawings, material Samples. 

PART 2 - PRODUCTS 

2.1 SOLID-SURFACE-MATERIAL COUNTERTOPS 

A. Countertops: 1/2-inch- (12.7-mm-) thick, solid-surface material. 

1. Edges: Built up with solid-surface material. 
2. Front: Straight, slightly eased at top. 
3. Backsplash: Straight, slightly eased at corner  
4. End-splash: Matching backsplash. 

B. Solid-Surface Material: Homogeneous, filled plastic resin complying with ICPA SS-1. 

C. Color: As selected by Architect from Manufacturer’s full range. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install countertops according to manufacturer's written directions. Fasten to substrates with 
adhesive. Align adjacent surfaces. Seal seams and perimeter with mildew-resistant silicone  
sealant. 

B. Install level and plumb to a tolerance of 1/8 inch in 8 feet (3.2 mm in 2.4 m). 

END OF SECTION 123661.16 
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SECTION 133419 
 

METAL BUILDING SYSTEMS 
 
PART 1   GENERAL 
 
 
 
1.1   GENERAL REQUIREMENTS 
 
1.1.1   Structural Performance 
 

Provide metal building systems capable of withstanding the effects of gravity loads and the following 
loads and stresses within the limits and conditions indicated. 

 
1.1.1.1   Engineering 
 

Design metal building systems conforming to procedures described in MBMA MBSM. 
 
1.1.1.2   Design Loads 
 

Conform to the requirements of MBMA MBSM, ASCE 7, and the building code applicable to the project 
geographical location. 

 
1.1.1.3   Live Loads 
 

Include all vertical loads induced by the building occupancy indicated on the drawings, as well as loads 
induced by maintenance workers, materials and equipment for roof live loads. 

 
1.1.1.4   Wind Loads 
 

Include horizontal loads induced by a basic wind speed Project site of 130 mph. 
 
1.1.1.5   Collateral Loads 
 

Include additional dead loads other than the weight of metal building system for permanent items such 
as sprinklers, mechanical systems, electrical systems, and ceilings. 

 
1.1.1.6   Auxiliary Loads 
 

Include dynamic live loads, such as those generated by cranes and materials-handling equipment 
indicated on detail drawings. 

 
1.1.1.7   Load Combinations 
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Design metal building systems to withstand the most critical effects of load factors and load 
combinations as required by MBMA MBSM, ASCE 7, and the building code applicable to the project 
location. 

 
1.1.1.8   Deflection Limits 
 

Engineer assemblies to withstand design loads with deflections no greater than the following: 
 

a.  Purlins and Rafters; vertical deflection of 1/180 of the span. 
 

b.  Girts; horizontal deflection of 1/240 of the span. 
 

c.  Metal Roof Panels; vertical deflection of 1/180 of the span. 
 

d.  Metal Wall Panels; horizontal deflection of 1/180 of the span. 
 

Design secondary framing system to accommodate deflection of primary building structure and 
construction tolerances, and to maintain clearances at openings.  Provide metal panel assemblies 
capable of withstanding the effects of loads and stresses indicated, based on testing according to ASTM 
E1592. 

 
1.1.2   Seismic Performance 
 

Design and engineer metal building system capable of withstanding the effects of earthquake motions 
determined according to ASCE 7, AISC 341, and the applicable portions of the building code in the 
geographic area where the construction will take place. 

 
1.1.3   Thermal Movements 
 

Provide metal panel systems 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 as follows: 

 
Temperature Change (Range); 120 F, ambient; 180 F, material surfaces. 

 
1.1.4   Thermal Performance 
 

Provide insulated assemblies with the following maximum U-factors and minimum R-values for opaque 
elements when tested according to ASTM C1363 or ASTM C518. 

 
1.1.4.1   Metal Roof Panel Assemblies 

 
a.  R-Value:   38 

 
1.1.4.2   Metal Wall Panel Assemblies 

 
a.  R-Value:   20 
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1.1.5   Air Infiltration for Metal Roof Panels 
 

Air leakage through assembly must not exceed 0.06 cfm/sq.ft. of roof area when tested according to 
ASTM E168 at negative test-pressure difference of 1.57 lb/sq.ft.. 

 
1.1.6   Air Infiltration for Metal Wall Panels 
 

Air leakage through assembly of not more than 0.06 cfm/sq.ft. of wall area when tested according to 
ASTM E283 at static-air-pressure difference of 6.24 lbf/sq.ft.. 

 
1.1.7   Water Penetration for Metal Roof Panels 
 

No water penetration when tested according to ASTM E1646 at test-pressure difference of 2.86 lbf/sq.ft.. 
 
1.1.8   Water Penetration for Metal Wall Panels 
 

No water penetration when tested according to ASTM E331 at a minimum differential pressure of 20 
percent of inward-acting, wind-load design pressure of not less than 6.24 lbf/sq.ft.. and not more than 12 
lbf/sq. ft. 

 
1.1.9   Wind-Uplift Resistance 
 

Provide metal roof panel assemblies that comply with ASCE 7. 
 
Drift Provisions 
 
Lateral deflections, or drift, at the roof level of a structure in relation to the floor or slab on grade, caused 
by deflection of horizontal force resisting elements, shall be less than 0.75 inches. 

 
1.2   DEFINITIONS 
 

ASTM DEFONLINE applies to this definition paragraph. 
 

a.  Bay:  Dimension between main frames measured normal to frame (at centerline of frame) for interior 
bays, and dimension from centerline of first interior main frame measured normal to end wall 
(outside face of end-wall girt) for end bays. 

 
b.  Building Length:  Dimension of the building measured perpendicular to main framing from end wall to 

end wall (outside face of girt to outside face of girt). 
 

c.  Building Width:  Dimension of the building measured parallel to main framing from sidewall to sidewall 
(outside face of girt to outside face of girt). 

 
d.  Clear Span:  Distance between supports of beams, girders, or trusses (measured from lowest level of 

connecting area of a column and a rafter frame or knee). 
 

e.  Eave Height:  Vertical dimension from finished floor to eave (the line along the sidewall formed by 
intersection of the planes of the roof and wall). 
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f.  Clear Height under Structure:  Vertical dimension from finished floor to lowest point of any part of 

primary or secondary structure, not including crane supports, located within clear span. 
 

g.  Terminology Standard:  Refer to MBMA "Metal Building Systems Manual" for definitions of terms for 
metal building system construction not otherwise defined in this Section or in referenced standards. 

 
1.3   SYSTEM DESCRIPTION 
 

General:  Provide a complete, integrated set of mutually dependent components and assemblies that 
form a metal building system capable of withstanding structural and other loads, thermally induced 
movement, and exposure to weather without failure or infiltration of water into building interior.  Include 
primary and secondary framing, metal roof panels, metal wall panels, and accessories complying with 
requirements indicated. 

 
Provide metal building system of size and with spacing, slopes, and spans indicated. 

 
1.3.1   Primary Frame Type 
 

a.  Rigid Clear Span:  Solid-member, structural-framing system without interior columns. 
 
1.3.2   Fixed End-Wall Framing 
 

Provide manufacturer's standard fixed end wall, for buildings not required to be expandable, consisting 
of primary frame, capable of supporting one-half of a bay design load, and end-wall columns. 

 
1.3.3   Secondary Frame Type 
 

Provide manufacturer's standard purlins and joists and flush-framed girts. 
 
1.3.4   Eave Height 
 

Eave height must be as indicated by nominal height on Drawings. 
 
1.3.5   Bay Spacing 
 

Bay Spacing must be as determined by manufacturer. 
 
1.3.6   Roof Slope 
 

Roof slope must be 4 inches per 12 inches. 
 
1.3.7   Roof System 
 

Provide manufacturer's standard vertical-rib, standing-seam metal roof panels with  R-38 vinyl reinforced 
Liner System insulation per Section 07 MINERAL FIBER BATT INSULATION. 

 
1.3.8   Exterior Wall System 
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Provide manufacturer's field-assembled, insulated (R-20) metal wall panels complete with vapor barrier 
conforming to ASTM E96/E96M. Provide low profile "V-groove" type profile on exterior. 

 
1.4   SUBMITTALS 
 

Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES: 
 

Preconstruction Submittals 
Manufacturer's Qualifications 

 
Shop Drawings 

Detail Drawings 
 

Product Data 
Manufacturer's catalog data  

 
Samples 

Roof Panels 
Wall Panels 
Fasteners 
Metal Closure Strips 
Vapor Barrier 
Manufacturer's color charts and chips, 4 by 4 inches 

 
Design Data 

Manufacturer's descriptive and technical literature 
Manufacturer's building design analysis 

 
Test Reports 

Test reports 
Coatings and base metals  
Factory Color Finish Performance Requirements 

 
Certificates 

System components  
Coil Stock Certification 
Aluminized Steel Repair Paint 
Galvanizing Repair Paint 
Enamel Repair Paint 
Qualification of Manufacturer 
Qualification of Erector 

 
Manufacturer's Instructions 

Installation of Roof and Wall panels 
Shipping, handling, and storage 

 
Closeout Submittals 

Manufacturer's Warranty 
Contractor's Warranty for Installation 
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1.5   QUALITY ASSURANCE 
 
1.5.1   Pre-Erection Conference 
 

After submittals are received and approved but before metal building system work, including associated 
work, is performed, the Contracting Officer will hold a pre-erection conference to review the following: 

 
a.  The detail drawings, specifications, and manufacturer's descriptive and technical literature. 

 
b.  Finalize construction schedule and verify availability of materials, erector's personnel, equipment, and 

facilities needed to make progress and avoid delays. 
 

c.  Methods and procedures related to metal building system erection, including, but not limited to: 
qualification of manufacturer, qualification of erector, manufacturer's catalog data, building design 
analysis, written instructions and test reports. 

 
d.  Support conditions for compliance with requirements, including alignment between and erection of 

structural members. 
 

e.  Flashing, special roofing and siding details, roof and wall penetrations, openings, and condition of 
other construction that will affect metal building system, including coatings and base metals, factory 
color finish performance requirements, system components, and certificates for coil stock. 

 
f.  Governing regulations and requirements for, certificates, insurance, tests and inspections if 

applicable. 
 

g.  Temporary protection requirements for metal panel assembly during and after installation. 
 

h.  Samples of aluminized steel repair paint, galvanizing repair paint, and enamel repair paint. 
 
1.5.1.1   Pre-Roofing and Siding Installation Conference 
 

After structural framing system erection and approval but before roofing, siding, insulation and vapor 
barrier work, including associated work, is performed; the Contracting Officer will hold a pre-roofing and 
siding conference to review the following: 

 
a.  Examine purlins, sub-girts and formed shapes conditions for compliance with requirements, including 

flatness and attachment to structural members. 
 

b.  Review structural limitations of purlins, sub-girts and formed shapes during and after roofing and 
siding. 

 
c.  Review flashings, special roof and wall details, roof drainage, roof and wall penetrations, roof 

equipment curbs, and condition of other construction that will affect the metal building system. 
 

d.  Review temporary protection requirements for metal roof and wall panels' assembly during and after 
installation. 
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e.  Review roof and wall observation and repair procedures after metal building system erection. 
 
1.5.2   Manufacturer's Technical Representative 
 

The representative must have authorization from manufacturer to approve field changes and be 
thoroughly familiar with the products, erection of structural framing and installation of roof and wall 
panels in the geographical area where construction will take place. 

 
1.5.3   Manufacturer's Qualifications 
 

Metal building system manufacturer must have a minimum of five (5) years experience as a qualified 
manufacturer of metal building systems and accessory products. 

 
Provide engineering services by an authorized currently licensed engineer in the geographical area 
where construction will take place, having a minimum of four years experience as an engineer 
knowledgeable in building design analysis, protocols and procedures for the "Metal Building Systems 
Manual" (MBMA MBSM); ASCE 7, the building code in the geographic area where the construction will 
take place and ASTM E1592. 

 
Provide certified engineering calculations using the products submitted for: 

 
a.  Roof and Wall Wind Loads with basic wind speed, exposure category, co-efficient, importance factor, 

designate type of facility, negative pressures for each zone, methods and requirements of 
attachment. 

 
b.  Roof Dead and Live Loads 

 
c.  Collateral Loads 

 
d.  Foundation Loads 

 
e.  Roof Snow Load 

 
f.  Seismic Loads 

 
1.5.4   Qualification of Erection Contractor 
 

An experienced erector who has specialized in erecting and installing work similar in material, design, 
and extent to that indicated for this Project and must be approved and certified by the metal building 
system manufacturer. 

 
1.5.5   Single Source 
 

Obtain primary and secondary components and structural framing members, each type of metal roof, 
wall and liner panel assemblies, clips, closures and other accessories from the standard products of the 
single source from a single manufacturer to operate as a complete system for the intended use. 

 
1.5.6   Welding 
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Qualify procedures and personnel according to AWS A5.1/A5.1M, AWS D1.1/D1.1M, and AWS 
D1.3/D1.3M. 

 
1.5.7   Structural Steel 
 

Comply with AISC 325, AISC 341 for seismic impacted designs, AISC 360, for design requirements and 
allowable stresses. 

 
1.5.8   Cold-Formed Steel 
 

Comply with AISC/AISI 121 and AISI SG03-3 for design requirements and allowable stresses. 
 
1.5.9   Fire-Resistance Ratings 
 

Where indicated, provide metal panels identical to those of assemblies tested for fire resistance per 
ASTM E119 by a qualified testing agency.  Identify products with appropriate markings of applicable 
testing agency. 

 
Indicate design designations from UL Bld Mat Dir or from the listings of another qualified testing agency.  
Combustion Characteristics must conform to ASTM E136. 

 
1.5.10   Surface-Burning Characteristics 
 

Provide metal panels having insulation and vapor barrier material with the following surface-burning 
characteristics as determined by testing identical products according to ASTM E84 by a qualified testing 
agency.  Identify products with appropriate markings of applicable testing agency showing: 

 
a.  Flame-Spread Index:  25 or less. 
b.  Smoke-Developed Index:  450 or less. 

 
1.5.11   Fabrication 
 

Fabricate and finish metal panels and accessories at the factory to greatest extent possible, by 
manufacturer's standard procedures and processes and as necessary to fulfill indicated performance 
requirements.  Comply with indicated profiles with dimensional and structural requirements 

 
Provide metal panel profile, including major ribs and intermediate stiffening ribs, if any, for full length of 
panel.  Aluminum and aluminum-alloy sheet and plate must conform to ASTM B209. 

 
Fabricate metal panel side laps with factory-installed captive gaskets or separator strips that provide a 
tight seal and prevent metal-to-metal contact, in a manner that will seal weather-tight and minimize noise 
from movements within panel assembly. 

 
Sheet Metal Accessories:  Fabricate flashing and trim to comply with recommendations in SMACNA 
1793 that apply to the design, dimensions, metal, and other characteristics of item indicated: 

 
a.  Form exposed sheet metal accessories that are without excessive oil canning, buckling, and tool 

marks and that are true to line and levels indicated, with exposed edges folded back to form hems. 
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b.  End Seams:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with epoxy 
seam sealer.  Rivet joints for additional strength. 

 
c.  Sealed Joints:  Form non-expansion but movable joints in metal to accommodate elastomeric sealant 

to comply with SMACNA standards. 
 

d.  Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed on 
faces of accessories exposed to view. 

 
e.  Fabricate cleats and attachment devices of size and metal thickness recommended by SMACNA or 

by metal building system manufacturer for application, but not less than thickness of metal being 
secured. 

 
1.5.12   Finishes 
 

Comply with NAAMM AMP 500 for recommendations for applying and designating finishes. 
 

Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in 
appearance of adjoining components are acceptable if they are within the range of approved Samples 
and are assembled or installed to minimize contrast. 

 
1.6   SHIPPING, HANDLING AND STORAGE 
 
1.6.1   Delivery 
 

Package and deliver components, sheets, metal panels, and other manufactured items so as not to be 
damaged or deformed and protected during transportation and handling. 

 
Stack and store metal panels horizontally on platforms or pallets, covered with suitable weather-tight and 
ventilated covering to ensure dryness, with positive slope for drainage of water.  Store in a manner to 
prevent bending, warping, twisting, and surface damage.  Do not store metal wall panels in contact with 
other materials that might cause staining, denting, or other surface damage.  Retain strippable protective 
covering on metal panel for entire period up to metal panel installation. 

 
 

Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction to minimize ultraviolet exposure. 

 
1.7   PROJECT CONDITIONS 
 
1.7.1   Weather Limitations 
 

Proceed with installation preparation only when existing and forecasted weather conditions permit Work 
to proceed without water entering into existing panel system or building. 

 
1.7.2   Field Measurements 
 
1.7.2.1   Established Dimensions for Foundations 
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Comply with established dimensions on approved anchor-bolt plans, established foundation dimensions, 
and proceed with fabricating structural framing.  Do not proceed without verifying field measurements.  
Coordinate anchor-bolt installation to ensure that actual anchorage dimensions correspond to 
established dimensions. 

 
1.7.2.2   Established Dimensions for Metal Panels 
 

Where field measurements cannot be made without delaying the Work, either establish framing and 
opening dimensions and proceed with fabricating metal panels without field measurements or allow for 
field trimming metal panels.  Coordinate construction to ensure that actual building dimensions, locations 
of structural members, and openings correspond to established dimensions. 

 
1.7.2.3   Verification Record 
 

Verify locations of all framing and opening dimensions by field measurements before metal panel 
fabrication and indicate measurements on Shop Drawings. 

 
1.8   COORDINATION 
 

Coordinate size and location of concrete foundations and casting of anchor-bolt inserts into foundation 
walls and footings.  Concrete, reinforcement, and formwork requirements are specified in Section 03 30 
00  CAST-IN-PLACE CONCRETE. 
 
Coordinate installation of HVAC system equipment supports ductwork and supports piping and supports 
and accessories, which are specified in Division 23 - HEATING, VENTILATING AND AIR-
CONDITIONING (HVAC). 
 
Coordinate installation of roof curbs equipment supports and roof penetrations, which are specified in 
Division 07 - THERMAL AND MOISTURE PROTECTION. 
 
Coordinate metal panel assemblies with rain drainage work, flashing, trim, and construction of supports 
and other adjoining work to provide a leak-proof, secure, and non-corrosive installation. 

 
1.9   WARRANTY 
 
1.9.1   Building System Warranty 
 

Furnish manufacturer's no-dollar-limit warranty for the metal building system.  The warranty period is to 
be no less than 20 years from the date of acceptance of the work and be issued directly to the 
Government.  The warranty must provide that if within the warranty period, the metal building system 
shows evidence of deterioration resulting from defective materials and/or workmanship, correcting of any 
defects is the responsibility of the metal building system manufacturer.  Repairs that become necessary 
because of defective materials and workmanship while metal building system is under warranty are to be 
performed within 32 hours after notification, unless additional time is approved by the Contracting 
Officer.  Failure to perform repairs within 32 hours of notification will constitute grounds for having 
emergency repairs performed by others and will not void the warranty. 

 
1.9.2   Roof System Weather-Tightness Warranty 
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Furnish manufacturer's no-dollar-limit warranty for the metal panel system.  The warranty period is to be 
no less than 20 years from the date of acceptance of the work and be issued directly to the Government. 
 
The warranty is to provide that if within the warranty period the roof panel system shows evidence of 
corrosion, perforation, rupture, loss of weather-tightness or excess weathering due to deterioration of the 
panel system resulting from defective materials and correction of the defective workmanship is to be the 
responsibility of the metal building system manufacturer. 
 
Repairs that become necessary because of defective materials and workmanship while roof panel 
system is under warranty are to be performed within 24 hours after notification, unless additional time is 
approved by the Contracting Officer.  Failure to perform repairs within 24 hours of notification will 
constitute grounds for having emergency repairs performed by others and not void the warranty.   

 
1.9.3   Roof and Wall Panel Finish Warranty 
 

Furnish manufacturer's no-dollar-limit warranty for the metal panel system.  The warranty period is to be 
no less than 20 years from the date of acceptance of the work and be issued directly to the Government. 
 
The warranty is to provide that if within the warranty period the metal panel system shows evidence of 
checking, delaminating cracking, peeling, chalk in excess of a numerical rating of eight, as determined 
by ASTM D4214 test procedures; or change colors in excess of five CIE or Hunter units in accordance 
with ASTM D2244 or excess weathering due to deterioration of the panel system resulting from defective 
materials and finish or correction of the defective workmanship is to be the responsibility of the metal 
building system manufacturer. 
 
Liability under this warranty is exclusively limited to replacing the defective coated materials. 
 
Repairs that become necessary because of defective materials and workmanship while roof and wall 
panel system is under warranty are to be performed within 32 hours after notification, unless additional 
time is approved by the Contracting Officer.  Failure to perform repairs within 32 hours of notification will 
constitute grounds for having emergency repairs performed by others and not void the warranty. 

 
PART 2   PRODUCTS 
 
2.1   STRUCTURAL FRAMING MATERIALS 
 
2.1.1   W-Shapes 
 

ASTM A992/A992M; ASTM A572/A572M or ASTM A529/A529M. 
 
2.1.2   Channel, Angles, M-Shapes and S-Shapes 
 

ASTM A36/A36M; ASTM A572/A572M or ASTM A529/A529M. 
 
2.1.3   Plate and Bar 
 

ASTM A36/A36M, ASTM A572/A572M or ASTM A529/A529M. 
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2.1.4   Steel Pipe 
 

ASTM A36/A36M, ASTM A53/A53M, ASTM A572/A572M or ASTM A529/A529M. 
 
2.1.5   Cold-Formed and Hot Formed Hollow Structural Sections 
 

Cold formed: ASTM A500/A500M or ASTM B221, ASTM B221M.  Hot-formed: ASTM A501. 
 
2.1.6   Structural-Steel Sheet 
 

Hot-rolled, ASTM A1011/A1011M or cold-rolled, ASTM A1008/A1008M. 
 
2.1.7   Metallic-Coated Steel Sheet 
 

ASTM A653/A653M, ASTM A606/A606M. 
 
2.1.8   Metallic-Coated Steel Sheet Pre-painted with Coil Stock Coating 
 

Steel sheet metallic coated by the hot-dip process and pre-painted by the coil-coating process to comply 
with ASTM A755/A755M. 

 
a.  Zinc-Coated (Galvanized) Steel Sheet:  ASTM A653/A653M, and  
ASTM A123/A123M. 

 
2.1.9   High-Strength Bolts, Nuts, and Washers 
 

 ASTM A325, heavy hex steel structural bolts; ASTM A563 heavy hex carbon-steel nuts; and ASTM 
F436 hardened carbon-steel washers. 

 
Finish:  Mechanically deposited zinc coating, ASTM B695. 

 
Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F1852, heavy-hex-head steel 

structural bolts with spline. 
 

Finish:  Mechanically deposited zinc coating, ASTM B695 . 
 
2.1.10   Non-High-Strength Bolts, Nuts, and Washers 
 

ASTM A307, ASTM A563, and ASTM F844. 
 

Finish:  ASTM B695. 
 
2.1.11   Anchor Rods 
 

ASTM F1554. 
 

a.  Configuration:  Straight. 
b.  Nuts:   ASTM A563  hex carbon steel. 
c.  Plate Washers:  ASTM A36/A36M carbon steel. 
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d.  Washers:  ASTM F436 hardened carbon steel. 
e.  Finish:  Mechanically deposited zinc coating, ASTM B695. 

 
2.1.12   Threaded Rods 
 

ASTM A193/A193M. 
 

a.  Nuts:   ASTM A563 hex carbon steel. 
b.  Washers: ASTM F436 hardened carbon steel. 
c.  Finish:  Mechanically deposited zinc coating, ASTM B695. 

 
2.1.13   Primer 
 

SSPC-Paint 15, Type I, red oxide. 
 
2.2   FABRICATION 
 
2.2.1   General 
 

Comply with MBMA MBSM - "Metal Building Systems Manual":  Chapter IV, Section 9, "Fabrication and 
Erection Tolerances." 

 
2.3   STRUCTURAL FRAMING 
 
2.3.1   General 
 

Clean all framing members to remove loose rust and mill scale. Provide 1 shop coat of primer to an 
average dry film thickness of 1 mil according to SSPC SP 2.  Balance of painting and coating procedures 
must conform to SSPC Paint 15 and SSPC Painting Manual. 

 
2.3.2   Primary Framing 
 

Manufacturer's standard structural primary framing system includes transverse and lean-to frames; 
rafter, rakes, and canopy beams; sidewall, intermediate, end-wall, and corner columns; and wind bracing 
designed to withstand required loads and specified requirements.  Provide frames with attachment 
plates, bearing plates, and splice members.  Provide frame span and spacing indicated. 
 
Shop fabricate framing components by welding or by using high-strength bolts to the indicated size and 
section with base-plates, bearing plates, stiffeners, and other items required.  Cut, form, punch, drill, and 
weld framing for bolted field erection. 

 
a.  Rigid Clear-Span Frames:  I-shaped frame sections fabricated from shop-welded, built-up steel plates 

or structural-steel shapes.  Interior columns are not permitted. 
 

b.  Frame Configuration:  Single gable. 
 

c.  Exterior Column Type:  Uniform depth and Tapered as indicated on drawings. 
 

d.  Rafter Type:  Tapered. 
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2.3.3   Secondary Framing 
 

Manufacturer's standard secondary framing members, including purlins, girts, eave struts, flange 
bracing, base members, gable angles, clips, headers, jambs, and other miscellaneous structural 
members.  Fabricate framing from cold-formed, structural-steel sheet or roll-formed, metallic-coated steel 
sheet pre-painted with coil coating, unless otherwise indicated. 
 
Shop fabricate framing components by roll-forming or break-forming to the indicated size and section 
with base-plates, bearing plates, stiffeners, and other plates required for erection.  Cut, form, punch, drill, 
and weld secondary framing for bolted field connections to primary framing. 

 
 

a.  Purlins:  C or Z-shaped sections; fabricated from steel sheet, built-up steel plates, or structural-steel 
shapes; minimum depth as required to comply with system performance requirements. 

 
b.  Girts:  C or Z-shaped sections; fabricated from steel sheet, built-up steel plates, or structural-steel 

shapes.  Form ends of Z-sections with stiffening lips angled 40 to 50 degrees to flange minimum 
depth as required to comply with system performance requirements. 

 
c.  Eave Struts:  Unequal-flange, C-shaped sections; fabricated from steel sheet, built-up steel plates, or 

structural-steel shapes; to provide adequate backup for metal panels. 
 

d.  Flange Bracing: Structural-steel angles or cold-formed structural tubing to stiffen primary frame 
flanges. 

 
e.  Sag Bracing:  Structural-steel angles. 

 
f.  Base or Sill Angles:  Zinc-coated (galvanized) steel sheet. 

 
g.  Purlin and Girt Clips:  Steel sheet.  Provide galvanized clips where clips are connected to galvanized 

framing members. 
 

h.  Secondary End-Wall Framing:  Manufacturer's standard sections fabricated from zinc-coated 
(galvanized) steel sheet. 

 
i.  Framing for Openings:  Channel shapes; fabricated cold-formed, structural-steel sheet or structural-

steel shapes.  Frame head and jamb of door openings, and head, jamb, and sill of other openings. 
 

j.  Miscellaneous Structural Members:  Manufacturer's standard sections fabricated from cold-formed, 
structural-steel sheet; built-up steel plates; or zinc-coated (galvanized) steel sheet; designed to 
withstand required loads. 

 
2.3.4   Bracing 
 

Provide adjustable wind bracing as follows: 
 

a.  Angles:  Fabricated from structural-steel shapes to match primary framing, of size required to 
withstand design loads. 



METAL BUILDING SYSTEMS  133419 - 15  
 

 
b.  Rigid Portal Frames:  Fabricate from shop-welded, built-up steel plates or structural-steel shapes to 

match primary framing; of size required to withstand design loads.   
 

c.  Fixed-Base Columns:  Fabricate from shop-welded, built-up steel plates or structural-steel shapes to 
match primary framing; of size required to withstand design loads. 

 
d.  Bracing:  Provide wind bracing using any method specified above, at manufacturer's option. 

 
2.4   PANEL MATERIALS 
 
2.4.1   Aluminum Sheet 
 

Roll-form aluminum panels to the specified profile, with fy = .032 inch thickness and depth as indicated.  
Material must be plumb and true, and within the tolerances listed: 

 
a.  Aluminum Sheet conforming to ASTM B209, AA ADM-105 and AA ASD1. 

 
b.  Individual panels to have continuous length to cover the entire length with no joints or seams and 

formed without warping, waviness, or ripples that are not part of the panel profile and free of 
damage to the finish coating system. 

 
c.  Provide panels with thermal expansion and contraction consistent with the type of system specified. 

 
1.  Profile and coverage to be a minimum height and width from manufacturer's full line of options. 

 
2.  Roof Profile to be a 1-1/2 inch high rib at 12 inches o.c. with small stiffening ribs, 38 inch overall 

width with 36 inch coverage and exposed fasteners. 
 

 
4.  Wall profile to be a V groove profile at 8 inches o.c. with concealed fasteners. 

 
 
2.4.2   Steel Sheet 
 

Roll-form steel roof and wall panels to the specified profile, with fy = 26 gauge and depth as indicated.  
Material must be plumb and true, and within the tolerances listed: 

 
a.  Aluminum-Zinc Alloy-coated Steel Sheet conforming to ASTM A792/A792M and AISI SG03-3. 

 
b.  Individual panels to have continuous length to cover the entire length of any unbroken area with no 

joints or seams and formed without warping, waviness, or ripples that are not part of the panel 
profile and free of damage to the finish coating system. 

 
c.  Provide panels with thermal expansion and contraction consistent with the type of system specified; 

profile and coverage to be a minimum height and width from manufacturer's full line of options. 
  

Roof profile to be a 1-1/2 inch high rib at 12 inches o.c. with small stiffening ribs, 38 inch overall 
width with 36 inch coverage and exposed fasteners.  
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Wall profile to be a V groove profile at 8 inches o.c.  and concealed fasteners. 
 
2.4.3   Finish 
 

All panels are to receive a factory-applied Kynar 500/Hylar 5000 finish consisting of a baked-on top-coat 
with a manufacturer's recommended prime coat conforming to the following: 

 
a.  Metal Preparation:  All metal is to have the surfaces carefully prepared for painting on a continuous 

process coil coating line by alkali cleaning, hot water rinsing, application of chemical conversion 
coating, cold water rinsing, sealing with acid rinse, and thorough drying. 

 
b.  Prime Coating:  A base coat of epoxy paint, specifically formulated to interact with the top-coat, is to 

be applied to the prepared surfaces by roll coating to a dry film thickness of 0.20 plus 0.05 mils.  
This prime coat must be oven cured prior to application of finish coat. 

 
c.  Exterior Finish Coating:  Apply the finish coating over the primer by roll coating to dry film thickness of 

0.80 plus 5 mils (3.80 plus 0.50 mils for Vinyl Plastisol) for a total dry film thickness of 1.00 plus 
0.10 mils (4.00 plus 0.10 mils for Vinyl Plastisol).  This finish coat must be oven-cured.  

 
d.  Interior Finish Coating:  Apply a wash-coat on the reverse side over the primer by roll coating to a dry 

film thickness of 0.30 plus 0.05 mils for a total dry film thickness of 0.50 plus 0.10 mils.  The wash-
coat must be oven-cured. 

 
e.  Color: The exterior finish chosen from the manufacturer's color charts and chips. 

 
f.  Physical Properties: Coating must conform to the industry and manufacturer's standard performance 

criteria as listed by the following certified test reports: 
 

Chalking: ASTM DEFONLINE 
Color Change and Conformity: ASTM D2244 
Weatherometer: ASTM G152, ASTM G153 and ASTM D822 
Humidity: ASTM D2247 and ASTM D714 
Salt Spray: ASTM B117 
Chemical Pollution: ASTM D1308 
Gloss at 60 degrees: ASTM D523 
Pencil Hardness: ASTM D3363 
Reverse Impact: ASTM D2794 
Flexibility: ASTM D522 
Abrasion: ASTM D968 
Flame Spread: ASTM E84 

 
2.4.4   Repair Of Finish Protection 
 

Repair paint for color finish enameled metal panel must be compatible paint of the same formula and 
color as the specified finish furnished by the metal panel manufacturer, conforming to ASTM 
A780/A780M. 

 
2.5   MISCELLANEOUS METAL FRAMING 
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2.5.1   General 
 

Cold-formed metallic-coated steel sheet conforming to ASTM A653/A653M unless otherwise indicated. 
 
2.5.2   Fasteners for Miscellaneous Metal Framing 
 

Refer to the following paragraph "FASTENERS". 
 
2.6   FASTENERS 
 
2.6.1   General 
 

Type, material, corrosion resistance, size and sufficient length to penetrate the supporting member a 
minimum of 1 inch with other properties required to fasten miscellaneous metal framing members to 
substrates in accordance with the metal panel manufacturer's and ASCE 7 requirements. 

 
2.6.2   Exposed Fasteners 
 

Fasteners for metal panels to be corrosion resistant coated steel, aluminum, stainless steel, or nylon 
capped steel compatible with the sheet panel or flashing and of a type and size recommended by the 
manufacturer to meet the performance requirements and design loads.  Fasteners for accessories to be 
the manufacturer's standard.  Provide an integral metal washer matching the color of attached material 
with compressible sealing EPDM gasket approximately 3/32 inch thick. 

 
2.6.3   Screws 
 

Screws to be corrosion resistant coated steel, aluminum and/or stainless steel being the type and size 
recommended by the manufacturer to meet the performance requirements. 

 
2.6.4   Rivets 
 

Rivets to be closed-end type, corrosion resistant coated steel, aluminum or stainless steel where 
watertight connections are required. 

 
2.6.5   Attachment Clips 
 

Fabricate clips from steel hot-dipped galvanized in accordance with ASTM A653/A653M or Series 300 
stainless steel.  Size, shape, thickness and capacity as required meeting the insulation thickness and 
design load criteria specified.  

 
2.7   FRAMES AND MATERIALS FOR OPENINGS 
 
2.7.1   Doors 
 

Fire-Rated and Non-Fire-Rated Door Assemblies conforming with NFPA 80 and based on testing 
according to NFPA 252 as specified in Division 08 - OPENINGS unless otherwise indicated. 

 
2.7.2   Windows 
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Aluminum Window Assemblies conforming to AAMA/WDMA/CSA 101/I.S.2/A440 as specified in Division 
08 - OPENINGS unless otherwise indicated. 

 
2.8   ACCESSORIES 
 
2.8.1   General 
 

All accessories to be compatible with the metal panels; sheet metal flashing, trim, metal closure strips, 
caps and similar metal accessories must not be less than the minimum thickness specified for the metal 
panels. Exposed metal accessories/finishes to match the panels furnished, except as otherwise 
indicated. Molded foam rib, ridge and other closure strips to be non-absorbent closed-cell or solid-cell 
synthetic rubber or pre-molded neoprene to match configuration of the panels. 

 
2.8.2   Roof and Wall Accessories and Specialties 
 

Aluminum roof curbs, equipment supports, roof hatches, dropout-type heat and smoke vents, hatch-type 
heat and smoke vents, gravity and roof ridge ventilators, wall louvers and other miscellaneous roof and 
wall equipment or penetrations conforming to AAMA, ASTM, and UL as specified in Division 07 unless 
other wise indicated. 

 
2.8.3   Insulation 
 

Faced, Glass-Fiber Blanket Liner System Insulation:  ASTM C665, Type II, blankets with non-reflecting 
coverings; Class A, membrane-faced surface with a flame spread of 25 or less when tested in 
accordance with ASTM E84. 

 
2.8.3.1   Polyethylene Vapor Retarder 
 

Install polyethylene vapor retarder membrane over entire wall and roof surface.  Use fully compatible 
polyethylene tape to seal the edges of the sheets to provide a vapor tight membrane. Lap sheets not 
less than 6 inch.  Provide sufficient material to avoid inducing stresses in sheets due to stretching or 
binding.  All tears or punctures visible in the finished surface, at anytime during the construction process, 
must be sealed with polyethylene tape. 

 
2.8.3.2   Wall Liner 
 

Securely fasten wall liner into place in accordance with the manufacturer's recommendation and in a 
neatly presented appearance. 

 
2.8.4   Rubber Closure Strips 
 

Closed-cell, expanded cellular rubber conforming to ASTM D1056 and ASTM D1667; extruded or 
molded to the configuration of the specified metal panel and in lengths supplied by the metal panel 
manufacturer. 

 
2.8.5   Metal Closure Strips 
 

Factory fabricated aluminum closure strips to be the same gauge, color, finish and profile of the specified 
panel. 
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2.8.6   2.6.6   Joint Sealants 
 
2.8.6.1   Sealants 
 

Sealants are to be an approved gun type for use in hand or air-pressure caulking guns at temperatures 
above 40 degrees F(or frost-free application at temperatures above 10 degrees F with minimum solid 
content of 85 percent of the total volume.  Sealant is to dry with a tough, durable surface skin which 
permits it to remain soft and pliable underneath, providing a weather-tight joint.  No migratory staining is 
permitted on painted or unpainted metal, stone, glass, vinyl, or wood. 
 
Prime all joints to receive sealants with a compatible one-component or two-component primer as 
recommended by the metal panel manufacturer. 

 
2.8.6.2   Shop-Applied 
 

Sealant for shop-applied caulking must be an approved gun grade, non-sag one component polysulfide 
or silicone conforming to ASTM C920, Type II, and with a curing time to ensure the sealant's plasticity at 
the time of field erection. 

 
2.8.6.3   Field-Applied 
 

Sealant for field-applied caulking must be an approved gun grade, non-sag one component polysulfide 
or two-component polyurethane with an initial maximum Shore A durometer hardness of 25, and 
conforming to ASTM C920, Type II. Color to match panel colors. 

 
2.8.6.4   Tape Sealant 
 

Pressure sensitive, 100 percent solid with a release paper backing; permanently elastic, non-sagging, 
non-toxic and non-staining as approved by the metal panel manufacturer. 

 
2.9   SHEET METAL FLASHING AND TRIM 
 
2.9.1   Fabrication 
 

Shop fabricate sheet metal flashing and trim where practicable to comply with recommendations in 
SMACNA 1793 that apply to design, dimensions, metal, and other characteristics of item indicated.  
Obtain field measurements for accurate fit before shop fabrication. 
 
Fabricate sheet metal flashing and trim without excessive oil canning, buckling, and tool marks and true 
to line and levels indicated, with exposed edges folded back to form hems. 

 
2.10   FINISHES 
 
2.10.1   General 
 

Comply with NAAMM AMP 500 for recommendations for applying and designating finishes. 
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2.10.2   Appearance of Finished Work 
 

Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the 
range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in 
appearance of other components are acceptable if they are within the range of approved Samples and 
are assembled or installed to minimize contrast. 

 
PART 3   EXECUTION 
 
3.1   EXAMINATION 
 

Before erection proceeds examine with the erector present the concrete foundation dimensions, 
concrete and/or masonry bearing surfaces, anchor bolt size and placement, survey slab elevation, 
locations of bearing plates, and other embedment's to receive structural framing with the metal building 
manufacturer's templates and drawings before erecting any steel components for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work.  

 
Examine primary and secondary framing to verify that rafters, purlins, angles, channels, and other 
structural and metal panel support members and anchorages have been installed within alignment 
tolerances required by metal building manufacturer, UL, ASTM, ASCE 7 and as required by the building 
code for the geographical area where construction will take place. 

 
Examine roughing-in for components and systems penetrating metal roof or wall panels to verify actual 
locations of penetrations relative to seam locations of metal panels before metal roof or wall panel 
installation. 

 
Submit to the Contracting Officer a written report, endorsed by Erector, listing conditions detrimental to 
performance of the Work. 

 
Proceed with erection only after unsatisfactory conditions have been corrected. 

 
3.2   PREPARATION 
 

Provide temporary shoring, guys, braces, and other supports during erection to keep the structural 
framing secure, plumb, and in alignment against temporary construction loading or loads equal in 
intensity of the building design loads.  Remove temporary support systems when permanent structural 
framing, connections, and bracing are in place, unless otherwise indicated. 

 
Clean substrates of substances harmful to insulation, including removing projections capable of 
interfering with insulation attachment and performance. 

 
Miscellaneous Framing: Install sub-purlins, girts, angles, furring, and other miscellaneous support 
members or anchorage for the metal roof or wall panels, doors, windows, roof curbs, ventilators and 
louvers according to metal building manufacturer's written instructions. 

 
3.3   ERECTION OF STRUCTURAL FRAMING 
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Erect metal building system according to manufacturer's written erection instructions, approved shop 
drawings and other erection documents in accordance with MBMA MBSM - "Metal Building Systems 
Manual". 

 
Do not field cut, drill, or alter structural members without written approval from metal building system 
manufacturer's professional engineer and the Contracting Officer. 

 
Set structural framing accurately in locations and to elevations indicated and according to AISC 325 
specifications.  Maintain structural stability of frame during erection. 

 
Clean and roughen concrete and masonry bearing surfaces prior to setting plates.  Clean bottom surface 
of plates. 

 
Align and adjust structural framing before permanent bolt-up and connections. Perform necessary 
adjustments and alignment to compensate for changes or discrepancies in elevations.  

 
Maintain erection tolerances of structural framing in accordance with AISC 360. 

 
3.4   METAL WALL PANEL INSTALLATION 
 

Provide metal wall panels of full length from sill to eave as indicated, unless otherwise indicated or 
restricted by shipping limitations.  Anchor metal wall panels and other components of the Work securely 
in place, in accordance with MBMA MBSM. 

 
Erect wall panel system in accordance with the approved erection drawings, the printed instructions and 
safety precautions of the metal building manufacturer. 

 
Sheets are not to be subjected to overloading, abuse, or undue impact.  Do not install bent, chipped, or 
defective sheets. 

 
Sheets must be erected true and plumb and in exact alignment with the horizontal and vertical edges of 
the building, securely anchored, and with the indicated eave, and sill. 

 
Work is to allow for thermal movement of the wall panel, movement of the building structure, and to 
provide permanent freedom from noise due to wind pressure. 

 
Field cutting metal wall panels by torch is not permitted. 

 
3.5   ROOF PANEL INSTALLATION 
 

Provide metal roof panels of full length from eave to ridge or eave to wall as indicated, unless otherwise 
indicated or restricted by shipping limitations. Anchor metal roof panels and other components of the 
Work securely in place in accordance with NRCA Roof Man and MBMA MBSM. 

 
Erect roofing system in accordance with the approved erection drawings, the printed instructions and 
safety precautions of the metal building manufacturer. 

 
Sheets are not to be subjected to overloading, abuse, or undue impact.  Do not install bent, chipped, or 
defective sheets. 
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Sheets must be erected true and plumb and in exact alignment with the horizontal and vertical edges of 
the building, securely anchored, and with the indicated rake and eave overhang. 

 
Work must allow for thermal movement of the roofing, movement of the building structure, and provide 
permanent freedom from noise due to wind pressure. 

 
Field cutting metal roof panels by torch is not permitted. 

 
Roofing sheets must be laid with corrugations in the direction of the roof slope.  End laps of exterior 
roofing must not be less than 8 inches; the side laps of standard exterior corrugated sheets must not be 
not less than 2-1/2 corrugations. 

 
Do not permit storage, walking, wheeling, and trucking directly on applied roofing materials.  Provide 
temporary walkways, runways, and platforms of smooth clean boards or planks as necessary to avoid 
damage to the installed roofing materials, and to distribute weight to conform to the indicated live load 
limits of roof construction. 

 
  Install roof panels over 5/8" H thermal blocks per manufacturer's 
  instructions. 
 
3.6   METAL PANEL FASTENER INSTALLATION 
 

Anchor metal panels and other components of the Work securely in place, using manufacturer's 
approved fasteners according to manufacturers' written instructions. 

 
3.7   FLASHING, TRIM AND CLOSURE INSTALLATION 
 

a.   Comply with performance requirements, manufacturer's written installation instructions, and 
SMACNA 1793.  Provide concealed fasteners where possible and set units true to line and level as 
indicated.  Install work with laps, joints, and seams that will be permanently watertight and weather 
resistant. 

 
b.   Sheet metalwork is to be accomplished to form weather-tight construction without waves, warps, 

buckles, fastening stresses or distortion, and allow for expansion and contraction.  Cutting, fitting, 
drilling, and other operations in connection with sheet metal required to accommodate the work of 
other trades is to be performed by sheet metal mechanics. 

 
3.8   DOOR AND FRAME INSTALLATION 
 

Install doors and frames plumb, rigid, properly aligned, and securely fastened in place according to 
manufacturer's written instructions.  Coordinate installation with metal panel flashings and other 
components.  Caulk and seal perimeter of each door frame with elastomeric sealant compatible with 
metal panels.  Comply with installation requirements in Division 08 - OPENINGS. 

 
3.9   WINDOW INSTALLATION (AS INDICATED) 
 

Install windows plumb, rigid, properly aligned, without warp or rack of frames or sash, and securely 
fastened in place according to manufacturer's written instructions.  Coordinate installation with metal 
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panel flashings and other components.  Caulk and seal perimeter of each window frame with elastomeric 
sealant compatible with for metal panels. Comply with installation requirements in Division 08 - 
OPENINGS. 

 
3.10   ACCESSORY INSTALLATION 
 
3.10.1   General 
 

Install accessories with positive anchorage to building and weather-tight mounting, and provide for 
thermal expansion.  Coordinate installation with flashings and other components. 

 
3.10.2   Dissimilar Metals 
 

Where dissimilar metals contact one another or corrosive substrates are present, protect against 
galvanic action by painting dissimilar metal surfaces with bituminous coating, by applying rubberized-
asphalt underlayment to each surface, or by other permanent separation techniques as recommended 
by the metal building manufacturer. 

 
3.10.3   Gutters and Downspouts 
 

Comply with performance requirements, manufacturer's written installation instructions, and install sheet 
metal roof drainage items to produce complete roof drainage system according to SMACNA 1793 
recommendations and as indicated.  Coordinate installation of roof perimeter flashing with installation of 
roof drainage system. 

 
3.10.4   Insulation 
 

Comply with performance requirements and manufacturer's written installation instructions. Install 
insulation concurrently with metal panel installation, in thickness indicated to cover entire roof and wall 
area, as specified in Division 07 - THERMAL AND MOISTURE PROTECTION. 

 
3.10.5   Roof and Wall Accessories and Specialties 
 

Install roof and wall accessories and specialties complete with necessary hardware, anchors, dampers, 
weather guards, rain caps, and equipment supports as specified in Division 07 - THERMAL AND 
MOISTURE PROTECTION, unless otherwise indicated. 

 
3.11   CLEAN-UP AND PROTECTION 
 
3.11.1   Structural Framing 
 

Clean all exposed structural framing at completion of installation.  Remove metal shavings, filings, bolts, 
and wires from work area.  Remove grease and oil films, excess sealants, handling marks, 
contamination from steel wool, fittings and drilling debris and scrub the work clean.  Exposed metal 
surfaces to be free of dents, creases, waves, scratch marks, solder or weld marks, and damage to the 
finish coating. 
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3.11.2   Metal Panels 
 

Clean all exposed sheet metal work at completion of installation.  Remove metal shavings, filings, nails, 
bolts, and wires from work area.  Remove protective coverings/films, grease and oil films, excess 
sealants, handling marks, contamination from steel wool, fittings and drilling debris and scrub the work 
clean.  Exposed metal surfaces to be free of dents, creases, waves, scratch marks, solder or weld 
marks, and damage to the finish coating. 

 
3.11.3   Touch-Up Painting 
 

After erection, promptly clean, prepare, and prime or re-prime field connections, rust spots, and abraded 
surfaces of prime-painted structural framing and accessories.  Clean and touch-up paint with 
manufacturer's touch-up paint. 

 
3.12   WARRANTY 
 
3.12.1   MANUFACTURER'S WARRANTY 
 

Submit all manufacturers' signed warranties to Contracting Officer prior to final commissioning and 
acceptance. 

 
3.12.2   CONTRACTOR'S WARRANTY for INSTALLATION 
 

Submit contractor's warranty for installation to the Contracting Officer prior to final commissioning and 
acceptance. 

 
3.12.3   CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY 
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY 
FOR 

METAL BUILDING SYSTEM 
 
FACILITY DESCRIPTION:________________________________________________________ 
 
 

CONTRACTOR 
 
 
CONTRACTOR:__________________________________________________________________ 
ADDRESS:_____________________________________________________________________ 
 
POINT OF CONTACT:____________________________________________________________ 
 
TELEPHONE NUMBER:____________________________________________________________ 
 
 

OWNER 
 
 
OWNER:_______________________________________________________________________ 
ADDRESS:_____________________________________________________________________ 
 
POINT OF CONTACT:____________________________________________________________ 
 
TELEPHONE NUMBER:____________________________________________________________ 
 
 

CONSTRUCTION AGENT 
 
 
CONSTRUCTION AGENT:__________________________________________________________ 
ADDRESS:_____________________________________________________________________ 
 
POINT OF CONTACT:____________________________________________________________ 
_ 
TELEPHONE NUMBER:____________________________________________________________ 
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY 
FOR 

METAL BUILDING SYSTEM 
(continued) 

 
THE METAL BUILDING SYSTEM INSTALLED ON THE ABOVE NAMED BUILDING IS WARRANTED BY 
(_____) FOR A PERIOD OF FIVE 5 YEARS AGAINST WORKMANSHIP AND MATERIAL DEFICIENCIES, 
WIND DAMAGE AND STRUCTURAL FAILURE WITHIN PROJECT SPECIFIED DESIGN LOADS, AND 
LEAKAGE.  THE METAL BUILDING SYSTEM COVERED UNDER THIS WARRANTY INCLUDES, BUT IS 
NOT LIMITED TO, THE FOLLOWING: 
 
FRAMING AND STRUCTURAL MEMBERS, ROOFING AND SIDING PANELS AND SEAMS, INTERIOR 
OR EXTERIOR GUTTERS AND DOWNSPOUTS, ACCESSORIES, TRIM, FLASHINGS AND 
MISCELLANEOUS BUILDING CLOSURE ITEMS SUCH AS DOORS AND WINDOWS (WHEN 
FURNISHED BY THE MANUFACTURER), CONNECTORS, COMPONENTS, AND FASTENERS, AND 
OTHER SYSTEM COMPONENTS AND ASSEMBLIES INSTALLED TO PROVIDE A WEATHERTIGHT 
SYSTEM; AND ITEMS SPECIFIED IN OTHER SECTIONS OF THESE SPECIFICATIONS THAT BECOME 
PART OF THE METAL BUILDING SYSTEM. 
 
ALL MATERIAL AND WORKMANSHIP DEFICIENCIES, SYSTEM DETERIORATION CAUSED BY 
EXPOSURE TO THE ELEMENTS AND/OR INADEQUATE RESISTANCE TO SPECIFIED SERVICE 
DESIGN LOADS, WATER LEAKS AND WIND UPLIFT DAMAGE MUST BE REPAIRED AS APPROVED 
BY THE CONTRACTING OFFICER. 
 
ALL MATERIAL DEFICIENCIES, WIND DAMAGE, STRUCTURAL FAILURE AND LEAKAGE 
ASSOCIATED WITH THE METAL BUILDING SYSTEM COVERED UNDER THIS WARRANTY MUST BE 
REPAIRED AS APPROVED BY THE CONTRACTING OFFICER. 
 
THIS WARRANTY COVERS THE ENTIRE COST OF REPAIR OR REPLACEMENT, INCLUDING ALL 
MATERIAL, LABOR, AND RELATED MARKUPS.  THE ABOVE REFERENCED WARRANTY 
COMMENCED ON THE DATE OF FINAL ACCEPTANCE ON (_____) AND WILL REMAIN IN EFFECT 
FOR STATED DURATION FROM THIS DATE. 
 
SIGNED, DATED, AND NOTARIZED (BY COMPANY PRESIDENT) 
 
______________________________________________________________ 
(Company President)                                     (Date) 
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY 

FOR 
METAL BUILDING SYSTEM 

(continued) 
 
THE CONTRACTOR HEREBY SUPPLEMENTS THIS WARRANTY WITH WRITTEN WARRANTIES 
FROM THE MANUFACTURER AND/OR INSTALLER OF THE METAL BUILDING SYSTEM, WHICH IS 
SUBMITTED ALONG WITH THE CONTRACTOR'S WARRANTY.  HOWEVER, THE CONTRACTOR IS 
ULTIMATELY RESPONSIBLE FOR THIS WARRANTY AS OUTLINED IN THE SPECIFICATIONS AND AS 
INDICATED IN THIS WARRANTY. 
 
 

EXCLUSIONS FROM COVERAGE 
 
 
1.  NATURAL DISASTERS, ACTS OF GOD (LIGHTNING, FIRE, EXPLOSIONS, SUSTAINED WIND 
FORCES IN EXCESS OF THE DESIGN CRITERIA, EARTHQUAKES, AND HAIL). 
 
2.  ACTS OF NEGLIGENCE OR ABUSE OR MISUSE BY GOVERNMENT OR OTHER 
PERSONNEL,INCLUDING ACCIDENTS, VANDALISM, CIVIL DISOBEDIENCE, WAR, OR DAMAGE 
CAUSED BY FALLING OBJECTS. 
 
3.  DAMAGE BY STRUCTURAL FAILURE, SETTLEMENT, MOVEMENT, DISTORTION, WARPAGE, OR 
DISPLACEMENT OF THE BUILDING STRUCTURE OR ALTERATIONS MADE TO THE BUILDING. 
 
4.  CORROSION CAUSED BY EXPOSURE TO CORROSIVE CHEMICALS, ASH OR FUMES 
GENERATED OR RELEASED INSIDE OR OUTSIDE THE BUILDING FROM CHEMICAL PLANTS, 
FOUNDRIES, PLATING WORKS, KILNS, FERTILIZER FACTORIES, PAPER PLANTS, AND THE LIKE. 
 
5.  FAILURE OF ANY PART OF THE BUILDING SYSTEM DUE TO ACTIONS BY THE OWNER WHICH 
INHIBIT FREE DRAINAGE FROM THE ROOF, GUTTERS AND DOWNSPOUTS; OR CONDITIONS 
WHICH CREATE PONDING WATER ON THE ROOF OR AGAINST THE BUILDING SIDING. 
 
6.  THIS WARRANTY APPLIES TO THE METAL BUILDING SYSTEM.  IT DOES NOT INCLUDE ANY 
CONSEQUENTIAL DAMAGE TO THE BUILDING INTERIOR OR CONTENTS WHICH IS COVERED BY 
THE WARRANTY OF CONSTRUCTION CLAUSE INCLUDED IN THIS CONTRACT. 
 
7.  THIS WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER WITHOUT WRITTEN 
CONSENT OF THE CONTRACTOR AND THIS WARRANTY AND THE CONTRACT PROVISIONS TAKE 
PRECEDENCE OVER ANY CONFLICTS WITH STATE STATUTES.  REPORTS OF LEAKS AND 
BUILDING SYSTEM DEFICIENCIES MUST BE RESPONDED TO WITHIN 48 HOURS OF RECEIPT OF 
NOTICE BY TELEPHONE OR IN WRITING FROM EITHER THE OWNER, OR CONTRACTING OFFICER.  
EMERGENCY REPAIRS, TO PREVENT FURTHER ROOF LEAKS, MUST BE INITIATED IMMEDIATELY; 
A WRITTEN PLAN MUST BE SUBMITTED FOR APPROVAL TO REPAIR OR REPLACE THIS SSSMR 
SYSTEM WITHIN SEVEN CALENDAR DAYS.  ACTUAL WORK FOR PERMANENT REPAIRS OR 
REPLACEMENT MUST BE STARTED WITHIN 30 DAYS AFTER RECEIPT OF NOTICE, AND 
COMPLETED WITHIN A REASONABLE TIME FRAME.  IF THE CONTRACTOR FAILS TO ADEQUATELY 
RESPOND TO THE WARRANTY PROVISIONS, AS STATED  
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY 

FOR 
METAL BUILDING SYSTEM 

(Exclusions from Coverage Continued) 
 
IN THE CONTRACT AND AS CONTAINED HEREIN, THE CONTRACTING OFFICER MAY HAVE THE 
METAL BUILDING SYSTEM REPLACED OR REPAIRED BY OTHERS AND CHARGE THE COST TO 
THE CONTRACTOR.  IN THE EVENT THE CONTRACTOR DISPUTES THE EXISTENCE OF A 
WARRANTABLE DEFECT, THE CONTRACTOR MAY CHALLENGE THE OWNER'S DEMAND FOR 
REPAIRS AND/OR REPLACEMENT DIRECTED BY THE OWNER OR CONTRACTING OFFICER 
EITHER BY REQUESTING A CONTRACTING OFFICER'S DECISION, UNDER THE CONTRACT 
DISPUTES ACT, OR BY REQUESTING THAT AN ARBITRATOR RESOLVE THE ISSUE.  THE 
REQUEST FOR AN ARBITRATOR MUST BE MADE WITHIN 48 HOURS OF BEING NOTIFIED OF THE 
DISPUTED DEFECTS.  UPON BEING INVOKED THE PARTIES MUST, WITHIN 10 DAYS JOINTLY 
REQUEST A LIST OF FIVE (5) ARBITRATORS FROM THE FEDERAL MEDIATION AND CONCILIATION 
SERVICE.  THE PARTIES MUST CONFER WITHIN 10 DAYS AFTER RECEIPT OF THE LIST TO SEEK 
AGREEMENT ON AN ARBITRATOR.  IF THE PARTIES CANNOT AGREE ON AN ARBITRATOR, THE 
CONTRACTING OFFICER AND THE PRESIDENT OF THE CONTRACTOR'S COMPANY WILL STRIKE 
ONE (1) NAME FROM THE LIST ALTERNATIVELY UNTIL ONE NAME REMAINS.  THE REMAINING 
PERSON WILL BE THE DULY SELECTED ARBITRATOR.  THE COSTS OF THE ARBITRATION, 
INCLUDING THE ARBITRATOR'S FEE AND EXPENSES, COURT REPORTER, COURTROOM OR SITE 
SELECTED ETC., MUST BE BORNE EQUALLY BETWEEN THE PARTIES.  EITHER PARTY DESIRING 
A COPY OF THE TRANSCRIPT MUST PAY FOR THE TRANSCRIPT.  A HEARING WILL BE HELD AS 
SOON AS THE PARTIES CAN MUTUALLY AGREE.  A WRITTEN ARBITRATOR'S DECISION WILL BE 
REQUESTED NOT LATER THAN 30 DAYS FOLLOWING THE HEARING.  THE DECISION OF THE 
ARBITRATOR WILL NOT BE BINDING; HOWEVER, IT WILL BE ADMISSIBLE IN ANY SUBSEQUENT 
APPEAL UNDER THE CONTRACT DISPUTES ACT. 
 
POST A FRAMED COPY OF THIS WARRANTY IN THE MECHANICAL ROOM OR OTHER APPROVED 
LOCATION DURING THE ENTIRE WARRANTY PERIOD. 
 
     

END OF SECTION 133419 
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SECTION 22 05 00 - COMMON WORK FOR PLUMBING 

PART 1 - GENERAL 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general requirements for the Plumbing installations, materials and 

equipment.  Additional information and details will be found in other Division 22 

Specifications. 

1.3 UNIT PRICES 

A. Provide unit prices as listed in the Bid Form and documents.  Unit prices are for individual 

items as listed that do not affect the overall design 

a. Equivalent to the same items used in the project, in both appearances 

where exposed and performance. 

B. Unit prices shall include all materials and labor for a complete installation of equipment 

or material being added or deleted including modifications to other affected items in 

order to add or delete item listed. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 

components and profiles, and finishes for equipment and products specified in 

other Division 22 sections and/or scheduled on the plans. 

2. Include rated capacities, operating characteristics, electrical characteristics, and 

furnished specialties and accessories. 

B. Color Selection:  Where colors are listed in the specifications and plan schedules, provide 

color charts or samples for color selection by the Architect. 

a. Color selections shall be from the manufacturers standard colors unless 

specified as custom color selection. 

C. Sustainable Design Documentation:  Comply with the requirements of Division 1 Section 

Sustainable Design Requirements.  

1. Provide product data for all materials with VOC content indicating content and 

documenting compliance with Sustainable Design Criteria for the materials 

provided including but not limited to adhesives, sealants, paints, coatings etc. 
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2. Provide data for materials provided that contain recycled content for use in 

overall project requirements for recycled materials.  Include cost data. 

3. Provide data for materials and equipment that qualify for regional materials 

credit.  Include distance to project and cost data. 

4. Provide data for all materials and methods provided or performed contributing to 

control of indoor-air-quality testing and documentation. 

5. Provide necessary information as may be required by the General Contractor 

and/or LEED consultant for preparation of reports and other documentation. 

 

1.5 INFORMATIONAL SUBMITTALS 

A. Welding certificates:  Provide welding certificates for those providing structural supports 

on the project. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For all equipment, products or materials to include in maintenance 

manuals. 

B. Operation and Maintenance Data: For all systems, subsystems, or equipment to include 

in emergency, operation, and maintenance manuals. 

C. Provide closeout documents in electronic format 

1. PDF format readily readable by all parties. 

2. Subdivide and tabulate all data with a table of contents and electronic tabs for 

easy navigation through the documents. 

1.7 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to D1.4/D1.4M, 

"Structural Welding Code - Reinforcing Steel." 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. All equipment and materials shall be delivered to the jobsite, stored and protected 

from the weather. 

1. Store equipment and materials inside storage containers prior to the building 

being dried in, after which materials may be stored within the building and 

protected from weather and surrounding construction. 

2. Pipe shall be delivered to the jobsite with ends covered.  Large piping stored 

outside and not inside a storage container shall be elevated above the ground 

and covered.  Pipe stored inside shall remained covered until installed. 
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3. Equipment shall be delivered to the jobsite and stored inside storage containers.  

All openings to the equipment shall remained covered until connected 

associated piping, venting, etc..  Equipment too large for storage containers shall 

be delivered and set in place within the building after the building is dried in.  All 

equipment shall be shipped with factory protective wrapping on the entire 

equipment and shall remain covered until surrounding construction is complete.  

Where uncovered to make connections, equipment shall have coverings to 

protect the equipment until start up.   

4. Equipment shall not be stored outside in the weather whether covered or not. 

5. Equipment and materials not satisfactorily protected will not be considered as 

new and shall be removed from the jobsite and replaced with new materials.   

1.9 COORDINATION 

A. The Plumbing Sub Contractor is responsible for coordination of the Plumbing work with 

that of other trades. 

1. Review work and installation of other trades to eliminate conflicts. 

2. Work in conjunction with the General Contractor to install work in a timely manner 

and assure the construction schedule is accurate for the work to be completed. 

3. Coordinate installations of the Plumbing work to allow clearance for work of other 

trades and still maintain clearance for Plumbing equipment that requires service 

and adequate space for replacement. 

B. Electrical components serving Plumbing equipment. 

1. The Plumbing Sub Contractor shall verify the size of electrical devices being 

provided to support his equipment with the Electrical Sub Contractor. 

2. Where submitted equipment requires wiring, breakers or disconnects differs from 

that indicated on the plans, notify the Electrical Sub Contractor of necessary 

changes. 

3. Where submitted equipment is different from Basis of Design, assure changes are 

noted to the Electrical Sub Contractor.  If these require changes in cost, the cost 

shall be borne by the Plumbing Sub Contractor. 

4. Unless specifically noted on the plans as provided with the equipment: 

a. Disconnects and starters shall be provided by the Electrical Sub Contractor. 

b. Line side wiring shall be provided by the Electrical Sub Contractor. 

c. Load side wiring between the disconnect/starter shall be provided by the 

Electrical Sub Contractor. 

1.10 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide products 

indicated on the drawing schedules and/or specifications. 

1. Where a manufacturer's name is listed in the drawing schedule with a reference 

model number, it is the Basis of Design setting the minimum level of quality and 

performance. 

2. Other manufacturers may be offered of equivalent or better design and 

performance subject to approval of submittals. 

3. Use of other manufacturers equipment is not limited to particular manufacturers 

unless specifically stated to be provided by the specified list given. 
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4. Manufactures listed indicating the basis of design has been coordinated with work 

of other trades and space allowances. 

a. Where equipment of equal performance and quality is provided as 

allowed by the individual specifications, coordinate any changes required 

to electrical connections and space requirements to accommodate the 

submitted equipment. 

b. Equipment having better performance and equal or better quality may be 

offered for approval and if accepted, shall be provided at no additional 

cost to the project. 

5. Changes shall be provided at no additional cost to the project 

1.11 BASES AND SUPPORTS 

A. All ground and floor mounted equipment shall be installed on concrete housekeeping 

pads. 

1. Indoor equipment shall be installed on minimum 4” thick concrete housekeeping 
pads of 3000 psi concrete unless otherwise specified in the structural drawings. 

a. Pads shall be a minimum of four inches larger than the equipment on all 

sides unless additional length is required to support equipment accessories 

or attached equipment. 

b. Pads shall have reinforcing wire on six-inch centers running in both 

directions embedded in the pad. 

2. Outdoor equipment shall be installed on minimum 6” thick concrete pads of 3000 

psi concrete unless otherwise specified in the structural drawings. 

a. Pads shall be a minimum of six inches larger than the equipment on all sides 

unless additional length is required to support equipment accessories or 

attached equipment. 

b. Pads shall be 3” below grade and 3” above grade.   
c. Where outside supporting area is sloped, increase thickness of pad to 

maintain equipment level. 

d. Pads shall have reinforcing wire on six-inch centers running in both 

directions embedded in the pad. 

e. In lieu of wire, #4 rebar may be used running in both directions and wired 

together. 

3. Anchor equipment to housekeeping pads. 

4. Provide isolation pads between equipment and concrete. 

 

B. Structural equipment supports. 

1. Provide structural support for all equipment mounted above the floor or 

suspended from structural walls or overhead supports. 

2. Construct all supports of appropriately sized structural shapes, cut and welded to 

fit equipment being supported. 

3. All structural hangers and supports shall be hot dipped galvanized. 

a. Supports installed inside may utilize structural shapes that are hot dipped 

prior to fabrication with cut ends and welding joints coated with a cold 

galvanizing type paint. 

b. Supports installed outside shall be hot dipped galvanized after fabrication. 
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C. Pipe and equipment supports and hangers shall be hot dipped galvanized with 

galvanized fasteners and attachments. 

PART 2 - EXECUTION 

2.1 EXAMINATION 

A. Examine site conditions and progress prior to delivering materials and equipment to the 

site. 

B. Verify areas of the building for inside storage are dried in and construction sufficiently 

complete to provide adequate protection to stored materials and equipment and avoid 

damage resulting from the further construction. 

2.2 INSTALLATION 

A. Install fabricated supports and housekeeping pads after surrounding construction is 

sufficiently complete for the installation. 

B. Allow ample curing time for housekeeping pads prior to delivering and setting of 

equipment. 

2.3 PROTECTION 

A. Maintain equipment protection inside and out to maintain all equipment, materials and 

installations clean and as new. 

B. Protect major equipment from being used as platforms for installation of other materials 

or construction  

C. Protect major equipment interior spaces from being used to store minor materials. 

END OF SECTION 22 05 00 
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SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves. 

2. Grout. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 

coated, with plain ends. 

B. Solid-Wall Schedule 80 PVC Pipe: ASTM D 2665, drain, waste, and vent. 

2.2 GROUT 

A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 

hydraulic-cement grout. 

B. Characteristics: Nonshrink; recommended for interior and exterior applications. 

C. Design Mix: 5000-psi, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 
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PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations foundation walls. 

B. Install sleeves in concrete foundation walls as walls are constructed. 

 

1. Cut sleeves to length for mounting flush with both surfaces. 

2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-

seal system. 

C. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and 

floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with 

requirements for firestopping specified in Section 078413 "Penetration Firestopping." 

3.2 SLEEVE SCHEDULE 

1. Exterior Concrete Walls below Grade: 

a. Piping NPS 6 and smaller:  

1) Galvanized-steel wall sleeves. 

a) Select sleeve size to allow for ½-inch annular clear space 

between piping and sleeve. 

2) Solid-Wall Schedule 80 PVC Pipe: ASTM D 2665, drain, waste, and 

vent. 

a) Select sleeve size to allow for ½-inch annular clear space 

between piping and sleeve. 

 

END OF SECTION 220517 
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SECTION 22 05 18 - ESCUTCHEONS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Escutcheons. 

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. Split-Casting Brass Type: With polished, chrome-plated finish and with concealed hinge 

and setscrew. 

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. 
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c. Insulated Piping: One-piece, cast-brass type or split casting cast-brass type 

chrome-plated finish. 

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, 

cast-brass type with polished, chrome-plated finish. 

e. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-

brass type with polished, chrome-plated finish. 

f. Bare Piping in Unfinished Service Spaces: Split casting, cast-brass type with 

polished, chrome-plated finish. 

g. Bare Piping in Equipment Rooms: Split casting, cast-brass type with polished, 

chrome-plated finish. 

3.2 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 220518 
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SECTION 22 05 23 - GENERAL-DUTY 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 ball valves. 

2. Bronze lift check valves. 

3. Bronze swing check valves. 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 

B. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

C. SWP:  Steam working pressure. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of valve indicated. 

1.5 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 

manufacturer. 

B. ASME Compliance: 

1. ASME B31.9 for building services piping valves. 

C. NSF Compliance:  NSF 61 for valve materials for potable-water service. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 

2. Protect threads. 

3. Set ball valves open to minimize exposure of functional surfaces. 
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4. Block check valves in either closed or open position. 

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. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for 

system pressures and temperatures. 

C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 

1. Handlever:  For quarter-turn valves NPS 6 and smaller. 

E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features: 

1. Ball Valves:  With extended operating handle of non-thermal-conductive 

material, and protective sleeve that allows operation of valve without breaking 

the vapor seal or disturbing insulation. 

F. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 

2. Solder Joint:  With sockets according to ASME B16.18. 

3. Threaded:  With threads according to ASME B1.20.1. 

2.2 BRONZE BALL VALVES 

A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: 

1. Description: 

a. Standard:  MSS SP-110. 

b. SWP Rating:  150 psig. 

c. CWP Rating:  600 psig. 

d. Body Design:  Two piece. 

e. Body Material:  Bronze. 

f. Ends:  Threaded. 

g. Seats:  PTFE or TFE. 

h. Stem:  Bronze. 

i. Ball:  Chrome-plated brass. 

j. Port:  Full. 
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2.3 BRONZE LIFT CHECK VALVES 

A. Class 125, Lift Check Valves with Bronze Disc: 

1. 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. 

f. Disc:  Bronze. 

B. Class 125, Lift Check Valves with Nonmetallic Disc: 

1. 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. 

f. Disc:  NBR, PTFE, or TFE. 

2.4 BRONZE SWING CHECK VALVES 

A. Class 125, Bronze Swing Check Valves with Bronze Disc: 

1. 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. 

f. Disc:  Bronze. 

B. Class 150, Bronze Swing Check Valves with Bronze Disc: 

1. 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. 

f. Disc:  Bronze. 
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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. 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. Lift Check Valves:  With stem upright and plumb. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into 

service but before final adjusting and balancing.  Replace valves if persistent leaking 

occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  Ball, valves. 

2. Throttling Service:  Ball valves. 

3. Check Valves: 

a. NPS 2 and Smaller:  Bronze swing check valves with bronze disc. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types of 

valves with higher SWP classes or CWP ratings may be substituted. 
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C. Select valves, except wafer types, 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. 

3.5 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. Bronze Angle Valves:  Class 125 Class 150, bronze disc. 

3. Ball Valves:  One or Two piece, full port, brass or bronze with brass bronze stainless-

steel trim. 

4. Bronze Swing Check Valves:  Class 125, bronze disc. 

5. Bronze Gate Valves:  Class 125, NRS. 

END OF SECTION 220523 
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SECTION 22 05 29 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 

2. Fastener systems. 

3. Pipe positioning systems. 

4. Equipment supports. 

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. 

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. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 
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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. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 

B. 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. 

2.2 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 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. 

2.3 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural 

hot dipped galvanized carbon-steel shapes. 

2.4 MISCELLANEOUS MATERIALS 

A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; galvanized. 

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. 
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B. 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. 

C. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, 

nuts, washers, and other accessories. 

D. Equipment Support Installation: Fabricate from welded-structural-steel shapes.  Touch 

up welds with cold galvanizing paint. 

E. 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. 

F. Install lateral bracing with pipe hangers and supports to prevent swaying. 

G. Install building attachments within concrete slabs or attach to structural steel. Install 

concrete inserts before concrete is placed; fasten inserts to forms and install reinforcing 

bars through openings at top of inserts. 

H. Load Distribution: Install hangers and supports so that piping live and dead loads and 

stresses from movement will not be transmitted to connected equipment. 

I. 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. 

J. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature: Clamp may project 

through insulation. 

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger 

shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 

piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 

indicated. Fill interior voids with insulation that matches adjoining insulation. 

a. Option: Thermal-hanger shield inserts may be used.  

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. 

Shields shall span an arc of 180 degrees. 

4. Shield Dimensions for Pipe: Not less than the following: 
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a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 

5. 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. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.3 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections that 

cannot be shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc 

welding; appearance and quality of welds; and methods used in correcting welding 

work; and with the following: 

1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours.  Paint with cold 

galvanizing paint. 

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. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 

galvanizing-repair paint to comply with ASTM A 780. 
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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. 

D. Use nonmetallic coatings on attachments for electrolytic protection where 

attachments are in direct contact with copper tubing. 

E. Use galvanized carbon-steel pipe hangers and supports and attachments for general 

service applications. 

F. Use copper-plated pipe hangers and copper attachments for copper piping and 

tubing. 

G. Use thermal-hanger shield inserts for insulated piping and tubing. 

H. 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. Galvanized 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. 

3. Galvanized 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. 

I. 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. Galvanized 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. 

J. 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. 

K. Building Attachments: Unless otherwise indicated and except as specified in piping 

system Sections, install the following types: 
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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. C-Clamps (MSS Type 23): For structural shapes. 

6. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required 

tangent to flange edge. 

7. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 

8. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel 

I-beams for heavy loads. 

9. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to 

structural steel. 

L. 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. 

M. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 

attachments where required in concrete construction. 

END OF SECTION 220529 
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SECTION 22 05 53 - 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. 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. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical 

engraving, 1/16 inch thick, and having predrilled holes for attachment hardware. 

2. Letter Color:  White. 

3. Background Color:  Black. 

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 1 inch. 

6. Minimum Letter Size: 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-quarters the size of principal lettering. 

7. Adhesive: Contact-type permanent adhesive, compatible with label and with 

substrate. 
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B. Label Content: Include equipment's Drawing designation or unique equipment 

number, Drawing numbers where equipment is indicated (plans, details, and 

schedules), and the Specification Section number and title where equipment is 

specified. 

C. 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) and 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 thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  White. 

C. Background Color:  Red. 

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 1 inch. 

F. Minimum Letter Size:  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-quarters the size of principal lettering. 

G. Adhesive: Contact-type permanent adhesive, compatible with label and with 

substrate. 

H. 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 cover full 

circumference of pipe and to attach to pipe without fasteners or adhesive. 

C. Pipe Label Contents: Include identification of piping service using same designations or 

abbreviations as used on Drawings; also include 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. 
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2. Lettering Size:  At least 1/2 inch for viewing distances up to 72 inches and 

proportionately larger lettering for greater viewing distances. 

2.4 WARNING TAGS 

A. Description: 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. 

2. Fasteners:  Brass grommet and wire. 

3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO 

NOT OPERATE." 

4. Color: Safety 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 GENERAL INSTALLATION REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting 

of surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

3.3 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.4 PIPE LABEL INSTALLATION 

A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible 

ceilings in finished spaces; machine rooms; accessible maintenance spaces such as 

shafts, tunnels, and plenums; and exterior exposed locations as follows: 

1. 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. 
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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 25 feet along each run. Reduce intervals to 10 

feet in areas of congested piping and equipment. 

B. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, 

including pipes where flow is allowed in both directions. 

C. Pipe Label Color Schedule: 

1. Domestic Water Piping 

a. Background:  Safety green. 

b. Letter Colors:  White. 

 

2. Compressed Air Piping 

a. Background:  Blue. 

b. Letter Colors:  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 220553 
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SECTION 22 07 19 - PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes insulating the following plumbing piping services: 

1. Domestic cold-water piping. 

2. Domestic hot-water piping. 

3. Domestic recirculating hot-water piping. 

4. Supplies and drains for handicap-accessible lavatories and sinks. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, water-

vapor permeance thickness, and jackets (both factory- and field-applied, if any). 

1.4 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. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with 

appropriate ASTM standard designation, type and grade, and maximum use 

temperature. 

1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 

Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation 

application. Before preparing piping Shop Drawings, establish and maintain clearance 

requirements for installation of insulation and field-applied jackets and finishes and for 

space required for maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 

installing and testing heat tracing. Insulation application may begin on segments that 

have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in 

each area of construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor 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. 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: Comply with ASTM C 552, 

Type II, Class 2. 
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5. Factory fabricate shapes according to ASTM C 450 and ASTM C 585. 

E. 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, with factory-applied ASJ-SSL. 

Factory-applied jacket requirements are specified in "Factory-Applied Jackets" 

Article. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195. 

B. 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. 

C. 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). 

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. 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). 

2.3 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. 
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3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight. 

4. Color: White. 

C. 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. 

2.4 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. 

B. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 

2. Fire- and water-resistant, flexible, elastomeric sealant. 

3. Service Temperature Range: Minus 40 to plus 250 deg F. 

4. Color: White. 

2.5 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. 

2.6 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic 

adhesive, complying with ASTM C 1136. 

1. Width: 3 inches. 

2. Thickness: 11.5 mils. 

3. Adhesion: 90 ounces force/inch in width. 

4. Elongation: 2 percent. 

5. Tensile Strength: 40 lbf/inch in width. 

6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 
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2.7 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers,: 

1. Description: Manufactured plastic wraps for covering plumbing fixture hot- and 

cold-water supplies and trap and drain piping. Comply with Americans with 

Disabilities Act (ADA) requirements. 

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. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation 

tolerances and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials 

that will adversely affect insulation application. 

B. Mix insulating cements with clean potable water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 

surfaces; free of voids throughout the length of piping including fittings, valves, and 

specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses 

required for each item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. 

Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in 

either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Keep insulation materials dry during application and finishing. 
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F. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 

adhesive recommended by insulation material manufacturer. 

G. Install insulation with least number of joints practical. 

H. 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. 

I. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage 

rate and wet and dry film thicknesses. 

J. 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. 

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.  

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. 

K. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 

nominal thickness. 

L. Finish installation with systems at operating conditions. Repair joint separations and 

cracking due to thermal movement. 

M. 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. 

N. For above-ambient services, do not install insulation to the following: 

1. Testing agency labels and stamps. 

2. Nameplates and data plates. 

3. Cleanouts. 

3.4 PENETRATIONS 

A. Insulation Installation at Interior Wall and Partition Penetrations: Install insulation 

continuously through walls and partitions. 
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3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where 

more specific requirements are specified in various pipe insulation material installation 

articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties 

with continuous thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made 

from same material and density as adjacent pipe insulation. Each piece shall be 

butted tightly against adjoining piece and bonded with adhesive. Fill joints, 

seams, voids, and irregular surfaces with insulating cement finished to a smooth, 

hard, and uniform contour that is uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of 

same material and thickness as used for adjacent pipe. Cut sectional pipe 

insulation to fit. Butt each section closely to the next and hold in place with tie 

wire. Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of 

same material, density, and thickness as used for adjacent pipe. Overlap 

adjoining pipe insulation by not less than two times the thickness of pipe 

insulation, or one pipe diameter, whichever is thicker. For valves, insulate up to 

and including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints, 

seams, and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of 

same material, density, and thickness as used for adjacent pipe. Overlap 

adjoining pipe insulation by not less than two times the thickness of pipe 

insulation, or one pipe diameter, whichever is thicker. Fill joints, seams, and 

irregular surfaces with insulating cement. Insulate strainers so strainer basket 

flange or plug can be easily removed and replaced without damaging the 

insulation and jacket. Provide a removable reusable insulation cover. For below-

ambient services, provide a design that maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe 

insulation. Overlap adjoining pipe insulation by not less than two times the 

thickness of pipe insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat 

with a mastic. Install vapor-barrier mastic for below-ambient services and a 

breather mastic for above-ambient services. Reinforce the mastic with fabric-

reinforcing mesh. Trowel the mastic to a smooth and well-shaped contour. 

C. 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. 
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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 

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. 

3.6 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, 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 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. 

C. 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. 

3.7 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by 

removing field-applied jacket and insulation in layers in reverse order of their 

installation. Extent of inspection shall be limited to three locations of straight pipe 

and three locations of threaded fittings. 

B. All insulation applications will be considered defective Work if sample inspection reveals 

noncompliance with requirements. 
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3.8 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are 

identified for each piping system and pipe size range. If more than one material is listed 

for a piping system, selection from materials listed is Contractor's option. 

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following: 

1. Underground piping. 

2. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.9 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water:  

1. NPS ½ and Smaller: Insulation shall be the following: 

a. Glass Fiber:  1/2 inch thick. 

2. NPS 3/4 and Larger: Insulation shall be the following: 

a. Glass Fiber:  1 inch thick. 

B. Domestic Hot Water:  

 

1. NPS 1-1/2 and Smaller: Insulation shall be the following: 

a. Glass Fiber:  1 inch thick. 

2. NPS 1-3/4 and Larger: Insulation shall be the following: 

a. Glass Fiber:  1-1/2 inch thick. 

C. Domestic Recirculated Hot Water Loop:  

1. NPS ½ and Larger: Insulation shall be the following: 

a. Glass Fiber:  1 inches thick. 

END OF SECTION 220719 
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SECTION 22 11 16 - DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Under-building-slab and aboveground domestic water pipes, tubes, and fittings 

inside buildings. 

1.3 ACTION SUBMITTALS 

A. Product Data: For transition fittings and dielectric fittings. 

1.4 INFORMATIONAL SUBMITTALS 

A. System purging and disinfecting activities report. 

PART 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.  

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper. 

B. Soft Copper Tube:  ASTM B 88, Type K water tube, annealed temper. 

C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings. 

D. Copper Unions: 
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1. MSS SP-123. 

2. Cast-copper-alloy, hexagonal-stock body. 

3. Ball-and-socket, metal-to-metal seating surfaces. 

4. Solder-joint or threaded ends. 

2.3 PIPING JOINING MATERIALS 

A. Solder Filler Metals: ASTM B 32, lead-free alloys. 

B. Flux: ASTM B 813, water flushable. 

2.4 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 

nonconductive insulating material. Include end connections compatible with pipes to 

be joined. 

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 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. 

PART 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 copper tubing under building slab according to CDA's "Copper Tube Handbook." 

C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with 

valve inside the building at each domestic water-service entrance.  

D. Install shutoff valve immediately upstream of each dielectric fitting. 

E. Install domestic water piping level with 0.25 percent slope downward toward drain and 

plumb. 
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F. Install piping concealed from view and protected from physical contact by building 

occupants unless otherwise indicated and except in equipment rooms and service 

areas. 

G. 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. 

H. Install piping above accessible ceilings to allow sufficient space for ceiling panel 

removal, and coordinate with other services occupying that space. 

I. Install piping to permit valve servicing. 

J. 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. 

K. Install piping free of sags and bends. 

L. Install fittings for changes in direction and branch connections. 

M. Install unions in copper tubing at final connection to each piece of equipment, 

machine, and specialty. 

N. Install sleeves for piping penetrations of walls, ceilings, and floors.  

O. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 

requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing 

Piping." 

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. 

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." 
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F. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with 

materials of both piping systems. 

3.3 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 or nipples. 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger, support products, and installation in 

Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

1. Vertical Piping: MSS Type 8 or 42, clamps. 

2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers. 

B. Support vertical piping and tubing at base and at each floor. 

C. 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. 

D. Install supports for vertical copper tubing every 10 feet. 

E. Support piping and tubing not listed in this article according to MSS SP-69 and 

manufacturer's written instructions. 

3.5 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping adjacent to equipment and machines, allow space for service 

and maintenance. 

C. Connect domestic water piping to exterior water-service piping. Use transition fitting to 

join dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and 

connect to the following: 

1. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but 

not smaller than sizes of water heater connections. 

2. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not 

smaller than that required by plumbing code. 
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3. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than 

equipment connections. Provide shutoff valve and union for each connection. 

3.6 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification materials and 

installation in Section 220553 "Identification for Plumbing Piping and Equipment." 

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: 

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. 
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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. Adjust balancing valves in hot-water-circulation return piping to provide 

adequate flow. 

a. Manually adjust ball-type balancing valves in hot-water-circulation return 

piping to provide hot-water flow in each branch. 

b. Adjust calibrated balancing valves to flows indicated. 

5. Remove plugs used during testing of piping and for temporary sealing of piping 

during installation. 

6. Remove and clean strainer screens. Close drain valves and replace drain plugs. 

7. Check plumbing specialties and verify proper settings, adjustments, and 

operation. 

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 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 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. Prepare and submit reports of purging and disinfecting activities. Include copies of 

water-sample approvals from authorities having jurisdiction. 
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C. Clean interior of domestic water piping system. Remove dirt and debris as work 

progresses. 

3.10 PIPING SCHEDULE 

A. Flanges and unions may be used for aboveground piping joints unless otherwise 

indicated. 

B. Under-building-slab, domestic water, building-service piping, NPS 3 and smaller, shall be 

the following: 

1. Soft copper tube, ASTM B 88, Type K; wrought-copper fittings and brazed joints. 

C. Aboveground domestic water piping, NPS 2 and smaller, shall be the following: 

 

1. Hard copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and 

soldered 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  

2. Throttling Duty: Use ball valve. 

3. Hot-Water Circulation Piping, Balancing Duty:  Calibrated 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. 

END OF SECTION 221116 
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SECTION 22 11 19 - DOMESTIC WATER PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Vacuum breakers. 

2. Outlet boxes. 

3. Water-hammer arresters. 

4. Specialty valves. 

5. Flexible connectors. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For domestic water piping specialties to include in 

emergency, operation, and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES 

A. Potable-water piping and components shall comply with NSF 61 and NSF 14. 

2.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless 

otherwise indicated. 

2.3 VACUUM BREAKERS 

A. Pressure Vacuum Breakers: 
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1. Standard: ASSE 1020. 

2. Operation: Continuous-pressure applications. 

3. Pressure Loss:  5 psig maximum, through middle third of flow range. 

2.4 OUTLET BOXES 

A. Icemaker Outlet Boxes: 

1. Mounting: Recessed. 

2. Material and Finish:  Enameled-steel or epoxy-painted-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. 

2.5 WATER-HAMMER ARRESTERS 

A. Water-Hammer Arresters: 

1. Standard: ASSE 1010 or PDI-WH 201. 

2. Type:  Copper tube with piston. 

3. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F. 

2.6 FLEXIBLE CONNECTORS 

A. 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. 

PART 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. 

3. Do not install bypass piping around backflow preventers. 
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B. Install outlet boxes recessed in wall or surface mounted on wall. Install 2-by-4-inch fire-

retardant-treated-wood blocking, wall reinforcement between studs.  

C. Install water-hammer arresters in water piping according to PDI-WH 201. 

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. Reduced-pressure-principle backflow preventers. 

2. Primary, thermostatic, water mixing valves. 

3. Manifold, thermostatic, water mixing-valve assemblies. 

END OF SECTION 221119 
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SECTION 22 13 16 - SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipe, tube, and fittings. 

2. Specialty pipe fittings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum 

working pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping: 10-foot head of water. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.5 INFORMATIONAL SUBMITTALS 

1. Basis for Certification: Indicate whether withstand certification is based on actual 

test of assembled components or on calculation. 

2. Detailed description of piping anchorage devices on which the certification is 

based and their installation requirements. 

B. Field quality-control reports. 

1.6 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. 
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PART 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 class. 

B. Gaskets: ASTM C 564, rubber. 

2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM A 888 or CISPI 301. 

B. CISPI, Hubless-Piping Couplings: 

1. Standards: ASTM C 1277 and CISPI 310. 

2. Description: Stainless-steel corrugated shield with stainless-steel bands and 

tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.4 PVC PIPE AND FITTINGS 

A. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent. 

B. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent 

patterns and to fit Schedule 40 pipe. 

C. Adhesive Primer: ASTM F 656. 

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). 

D. 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). 

2.5 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. 
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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. 

c. Center-Sleeve Material:Stainless steel 

d. Gasket Material: Natural or synthetic rubber. 

e. Metal Component Finish: Corrosion-resistant coating or material. 

PART 3 - EXECUTION 

3.1 EARTH MOVING 

A. Comply with requirements for excavating, trenching, and backfilling specified in 

Section 312000 "Earth Moving." 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement 

of piping systems. 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. 
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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. Sanitary Drain: 2 percent downward in direction of flow for piping NPS 2 and 

smaller; 1 percent downward in direction of flow for piping NPS 3and larger. 

2. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack. 

M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings 

Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

N. Install aboveground PVC piping according to ASTM D 2665. 

O. Install underground PVC piping according to ASTM D 2321. 

P. Install engineered soil and waste drainage and vent piping systems as follows: 

1. Combination Waste and Vent: Comply with standards of authorities having 

jurisdiction. 

2. Reduced-Size Venting: Comply with standards of authorities having jurisdiction. 
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Q. Plumbing Specialties: 

 

1. Install cleanouts at grade and extend to where building sanitary drains connect 

to building sanitary sewers in sanitary drainage gravity-flow piping. Install cleanout 

fitting with closure plug inside the building in sanitary drainage force-main piping. 

Comply with requirements for cleanouts specified in Section 221319 "Sanitary 

Waste Piping Specialties." 

2. Install drains in sanitary drainage gravity-flow piping. Comply with requirements 

for drains specified in Section 221319 "Sanitary Waste Piping Specialties." 

R. Do not enclose, cover, or put piping into operation until it is inspected and approved 

by authorities having jurisdiction. 

S. Install sleeves for piping penetrations of foundation walls. Comply with requirements for 

sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping." 

T. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 

requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing 

Piping." 

3.3 JOINT CONSTRUCTION 

A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast 

Iron Soil Pipe and Fittings Handbook" for compression joints. 

B. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast 

Iron Soil Pipe and Fittings Handbook" for lead-and-oakum calked joints. 

C. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe 

and Fittings Handbook" for hubless-piping coupling joints. 

D. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join 

pipe and fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 

solvent cements. 

2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes. 

3.4 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in OD's. 

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 unions. 

3. Dielectric Fittings for NPS 2-1/2 and larger: Use dielectric flanges or flange kits. 
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3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger and support devices and installation 

specified in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

1. Install galvanized carbon-steel pipe hangers for horizontal piping in corrosive and 

noncorrosive environments. 

2. Install galvanized carbon-steel pipe support clamps for vertical piping in corrosive 

and 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. 

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: 

1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod. 

2. NPS 3: 60 inches with 1/2-inch rod. 

3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod. 

F. Install supports for vertical cast-iron soil piping every 15 feet. 

G. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's 

written instructions. 

3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting 

to join dissimilar piping materials. 

C. Connect 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. 



The Walker Group Architecture, Inc.  Jones County Public Works Building 
 

SANITARY WASTE AND VENT PIPING 22 13 16 - 7 

5. Comply with requirements for backwater valves, cleanouts and drains specified 

in Section 221319 "Sanitary Waste Piping Specialties." 

D. Where installing piping adjacent to equipment, allow space for service and 

maintenance of equipment. 

3.7 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping. Comply with requirements for 

identification specified in Section 220553 "Identification for Plumbing Piping and 

Equipment." 

3.8 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. 

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. 

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. 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. 
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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. 

3.9 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. 

3.10 PIPING SCHEDULE 

A. Aboveground, soil, waste, and vent piping NPS 4 and smaller shall be the following: 

1. Solid-Wall PVC Pipe and PVC Socket Fittings. 

B. Underground, soil, waste, and vent piping NPS 4 and smaller shall be the following: 

1. Solid-Wall PVC Pipe and PVC Socket Fittings. 

END OF SECTION 221316 
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SECTION 22 13 19 - SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Cleanouts. 

2. Through-penetration firestop assemblies. 

3. Miscellaneous sanitary drainage piping specialties. 

4. Flashing materials. 

1.3 DEFINITIONS 

A. PVC: Polyvinyl chloride plastic. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For drainage piping specialties to include in 

emergency, operation, and maintenance manuals. 

1.5 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. 

1.6 COORDINATION 

A. Coordinate size and location of roof penetrations. 

PART 2 - PRODUCTS 

2.1 CLEANOUTS 

A. Wall Cleanouts: 
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1. Access Cover:  Round stainless steel, 2 inches larger than plug size, flush with wall. 

2. Size: Same as connected drainage piping 

3. Body Material:  as required to match connected piping. 

4. Closure: Bronze raised head plug. 

B. Floor Cleanouts: 

1. Size: Same as connected branch. 

2. Body: Cast iron. 

3. Closure Plug: Brass raised head plug. 

4. Cover: Round nickel bronze adjustable top. 

5. Riser: Drainage pipe fitting and riser to cleanout of same material as drainage 

piping. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install cleanouts in aboveground piping and building drain piping according to the 

following, unless otherwise indicated: 

1. Size same as drainage piping up to NPS 4.  

2. Locate at each change in direction of piping greater than 45 degrees. 

3. Locate at minimum intervals of 50 feet for piping NPS 3 and smaller and 100 feet 

for larger piping. 

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 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 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. 
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2. Test and adjust controls and safeties. Replace damaged and malfunctioning 

controls and equipment. 

3.4 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or 

debris and to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 221319 
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SECTION 221513 - GENERAL-SERVICE COMPRESSED-AIR PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes piping and related specialties for general-service compressed-air 

systems, as follows: 

1. Pipes, tubes, and fittings. 

2. Joining materials. 

3. Valves. 

4. Dielectric fittings. 

5. Flexible pipe connectors. 

6. Specialties. 

7. Quick couplings. 

8. Hose assemblies. 

1.2 DEFINITIONS 

A. CR: Chlorosulfonated polyethylene synthetic rubber. 

B. EPDM: Ethylene-propylene-diene terpolymer rubber. 

C. HDPE: High-density polyethylene plastic. 

D. High-Pressure, Compressed-Air Piping: System of compressed-air piping and specialties 

operating at pressures between 150 and 200 psig. 

E. Low-Pressure, Compressed-Air Piping: System of compressed-air piping and specialties 

operating at pressures of 150 psig or less. 

F. NBR: Nitrile butadiene rubber. 

G. PE: Polyethylene plastic. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Plastic pipes, fittings, and valves. 

2. Dielectric fittings. 

3. Flexible pipe connectors. 

4. Safety valves. 

5. Pressure regulators. Include rated capacities and operating characteristics. 

6. Automatic drain valves. 

7. Filters. Include rated capacities and operating characteristics. 

8. Lubricators. Include rated capacities and operating characteristics. 
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9. Quick couplings. 

10. Hose assemblies. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For general-service compressed-air piping 

specialties to include in emergency, operation, and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain each product type from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. ASME Compliance: 

1. Comply with ASME B31.1, "Power Piping," for high-pressure, compressed-air piping. 

2. Comply with ASME B31.3, "Process Piping," for high- and low-pressure, 

compressed-air piping. 

3. Comply with ASME B31.9, "Building Services Piping," for low-pressure, compressed-

air piping. 

2.3 PIPES, TUBES, AND FITTINGS 

A. Schedule 40, Steel Pipe: ASTM A53/A53M, Type E or S, Grade B, black or hot-dip zinc 

coated with ends threaded in accordance with ASME B1.20.1. 

1. Steel Nipples: ASTM A733, made of ASTM A53/A53M or ASTM A106, Schedule 40, 

galvanized seamless steel pipe. Include ends matching joining method. 

2. Malleable-Iron Fittings: ASME B16.3, Class 150 or 300, threaded. 

3. Malleable-Iron Unions: ASME B16.39, Class 150 or 300, threaded. 

4. Steel Flanges, Threaded: ASME B16.5, Class 150 or 300, carbon steel, threaded. 

5. Wrought-Steel, Butt-Welding Fittings: ASME B16.9, Schedule 40. 

6. Steel Flanges: ASME B16.5, Class 150 or 300, carbon steel. 

7. Grooved-End Fittings and Couplings, Steel: 

 

a. Grooved-End Fittings: ASTM A47/A47M, malleable-iron castings or 

ASTM A536, ductile-iron castings; with grooves in accordance with 

AWWA C606 and dimensions matching steel pipe. 

b. Grooved-End Couplings: AWWA C606 or UL 213, for steel-pipe dimensions 

and rated for 300 psig minimum working pressure. Include ferrous housing 

sections, gasket suitable for compressed air, and bolts and nuts. Provide 

EDPM gaskets for oil-free compressed air. Provide NBR gaskets if 

compressed air contains oil or oil vapor. 
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2.4 VALVES 

A. Metal Ball, Butterfly, Check, and Gate Valves: Comply with requirements in 

Section 220523.12 "Ball Valves for Plumbing Piping". 

2.5 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 

nonconductive insulating material. Include end connections compatible with pipes to 

be joined. 

B. Dielectric Unions: 

1. Description: 

a. Standard: ASSE 1079. 

b. Pressure Rating: 250 psig. 

c. End Connections: Solder-joint copper alloy and threaded ferrous. 

2.6 FLEXIBLE PIPE CONNECTORS 

A. Stainless Steel-Hose Flexible Pipe Connectors: Corrugated, stainless steel tubing with 

stainless steel wire-braid covering and ends welded to inner tubing. 

1. Working-Pressure Rating: 250 psig minimum. 

2. End Connections, NPS 2 and Smaller: Threaded steel pipe nipple. 

3. End Connections, NPS 2-1/2 and Larger: Flanged steel nipple. 

2.7 SPECIALTIES 

A. Safety Valves: ASME Boiler and Pressure Vessel Code: Section VIII, "Pressure Vessels," 

construction; National Board certified, labeled, and factory sealed; constructed of 

bronze body with poppet-type safety valve for compressed-air service. 

1. Pressure Settings: Higher than discharge pressure and same or lower than receiver 

pressure rating. 

B. Air-Main Pressure Regulators: Bronze body, direct acting, spring-loaded manual 

pressure-setting adjustment, and rated for 250 psig inlet pressure, unless otherwise 

indicated. 

1. Type: Pilot operated. 

C. Automatic Drain Valves: Stainless steel body and internal parts, rated for 200 psig 
minimum working pressure, capable of automatic discharge of collected condensate. 

2.8 QUICK COUPLINGS 

A. General Requirements for Quick Couplings: Assembly with locking-mechanism feature 

for quick connection and disconnection of compressed-air hose. 
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B. Automatic-Shutoff Quick Couplings: Straight-through brass body with O-ring or gasket 

seal and stainless steel or nickel-plated-steel operating parts. 

1. Socket End: With one-way valve and threaded inlet for connection to piping or 

threaded hose fitting. 

2. Plug End: Straight-through type with barbed outlet for attaching hose. 

C. Valveless Quick Couplings: Straight-through brass body with stainless steel or nickel-

plated-steel operating parts. 

1. Socket End: With O-ring or gasket seal, without valve, and with barbed inlet for 

attaching hose. 

2. Plug End: With barbed outlet for attaching hose. 

2.9 HOSE ASSEMBLIES 

A. Description: Compatible hose, clamps, couplings, and splicers suitable for compressed-

air service, of nominal diameter indicated, and rated for 250 psig minimum working 

pressure, unless otherwise indicated. 

1. Hose: Reinforced double-wire-braid, CR-covered hose for compressed-air service. 

2. Hose Clamps: Stainless steel clamps or bands. 

3. Hose Couplings: Two-piece, straight-through, threaded brass or stainless steel O-

ring or gasket-seal swivel coupling with barbed ends for connecting two sections 

of hose. 

4. Hose Splicers: One-piece, straight-through brass or stainless steel fitting with 

barbed ends for connecting two sections of hose. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Compressed-Air Piping between Air Compressors and Receivers: Use one of the 

following piping materials for each size range: 

1. NPS 2 (DN 50) and Smaller, Welded: Schedule 40, black-steel pipe; wrought-steel 

fittings; and welded joints. 

B. High-Pressure Compressed-Air Distribution Piping: Use one of the following piping 

materials for each size range: 

1. NPS 2 (DN 50) and Smaller, Threaded: Schedule 40, black, galvanized-steel pipe; 

threaded, malleable-iron fittings; and threaded joints. 

C. Low-Pressure Compressed-Air Distribution Piping: Use the following piping materials for 

each size range: 

1. NPS 2 (DN 50) and Smaller, Threaded: Schedule 40, black, galvanized-steel pipe; 

threaded, malleable-iron fittings; and threaded joints. 

D. Drain Piping: Use one of the following piping materials: 
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1. NPS 2 (DN 50) and Smaller: Type M copper tube; wrought-copper fittings; and 

brazed or soldered joints. 

3.2 VALVE APPLICATIONS 

A. Metal General-Duty Valves: Comply with requirements and use valve types specified in 

"Valve Applications" Article in Section 220523.12 "Ball Valves for Plumbing Piping," 

Section 220523.13 "Butterfly Valves for Plumbing Piping," Section 220523.14 "Check 

Valves for Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing Piping," 

according to the following: 

1. Low-Pressure Compressed Air: Valve types specified for low-pressure compressed 

air. 

2. High-Pressure Compressed Air: Valve types specified for high-pressure 

compressed air. 

3. Grooved-end valves may be used with grooved-end piping and grooved joints. 

3.3 INSTALLATION OF PIPING, GENERAL 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement 

of compressed-air piping. Indicated locations and arrangements were used to size pipe 

and calculate friction loss, expansion, air-compressor sizing, and other design 

considerations. Install piping as indicated unless deviations to layout are approved on 

Coordination Drawings. 

B. Install piping indicated to be exposed and piping in equipment rooms and service 

areas at right angles or parallel to building walls. Diagonal runs are prohibited unless 

otherwise indicated. 

C. Where installing piping adjacent to equipment and machines, allow space for service 

and maintenance. 

D. Install air and drain piping with 1 percent slope downward in direction of flow. 

E. Install nipples, flanges, unions, transition and special fittings, and valves with pressure 

ratings same as or higher than system pressure rating unless otherwise indicated. 

F. Equipment and Specialty Flanged Connections: 

1. Use steel companion flange with gasket for connection to steel pipe. 

G. Install eccentric reducers where compressed-air piping is reduced in direction of flow, 

with bottoms of both pipes and reducer fitting flush. 

H. Install branch connections to compressed-air mains from top of main. Provide drain leg 

and drain trap at end of each main and branch and at low points. 

I. Install pressure gauge on discharge piping from each air compressor and on each 

receiver. Comply with requirements in Section 220500 "Common Work Results for 

Plumbing." 



The Walker Group Architecture, Inc. 
 

Jones County Public Works Building 

 

GENERAL-SERVICE COMPRESSED-AIR PIPING 221513 - 6 

J. Install piping to permit valve servicing. 

K. Install piping free of sags and bends. 

L. Install fittings for changes in direction and branch connections. 

M. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 

requirements for sleeves specified in Section 220500 "Common Work Results for 

Plumbing." 

N. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 

requirements for escutcheons specified in Section 220500 "Common Work Results for 

Plumbing." 

3.4 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 

C. Threaded Joints: Thread pipe with tapered pipe threads in accordance with 

ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to 

remove burrs and restore full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry 

seal threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded 

or damaged. Do not use pipe sections that have cracked or open welds. 

D. Grooved Joints: Assemble couplings with housing, gasket, lubricant, and bolts. Join in 

accordance with AWWA C606 for grooved joints. Do not apply lubricant to 

prelubricated gaskets. 

E. Dissimilar Metal Piping Material Joints: Use dielectric fittings. 

3.5 INSTALLATION OF VALVES 

A. General-Duty Valves: Comply with requirements in Section 220523.12 "Ball Valves for 

Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," 

Section 220523.14 "Check Valves for Plumbing Piping," and Section 220523.15 "Gate 

Valves for Plumbing Piping." 

3.6 INSTALLATION OF DIELECTRIC FITTINGS 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. NPS 2 (DN 50) and Smaller: Use dielectric unions. 
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3.7 INSTALLATION OF FLEXIBLE PIPE CONNECTORS 

A. Install flexible pipe connectors in discharge piping of each air compressor. 

B. Install stainless steel-hose flexible pipe connectors in steel compressed-air piping. 

3.8 INSTALLATION OF SPECIALTIES 

A. Install safety valves on receivers in quantity and size to relieve at least the capacity of 

connected air compressors. 

B. Install air-main pressure regulators in compressed-air piping at or near air compressors. 

C. Install quick couplings at piping terminals for hose connections. 

D. Install hose assemblies at hose connections. 

3.9 PIPING CONNECTIONS 

A. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final 

connection to each piece of equipment and machine. 

3.10 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements in Section 220529 "Hangers and Supports for Plumbing Piping 

and Equipment" for hangers, supports, and anchor devices. 

B. Install hangers for steel piping, with maximum horizontal spacing and minimum rod 

diameters, to comply with MSS SP-58, locally enforced codes, and authorities having 

jurisdiction requirements, whichever are most stringent. 

C. Support horizontal piping within 12 inches of each fitting and coupling. 

D. Support vertical runs of steel piping to comply with MSS SP-58, locally enforced codes, 

and authorities having jurisdiction requirements, whichever are most stringent. 

E. Individual, Straight, Horizontal Piping Runs: 

1. 100 Ft. (30 m) or Less: MSS Type 1, adjustable, steel clevis hangers. 

2. Longer Than 100 Ft. (30 m): MSS Type 43, adjustable roller hangers. 

F. Base of Vertical Piping: MSS Type 52, spring hangers. 

3.11 LABELING AND IDENTIFICATION 

A. Install identifying labels and devices for general-service compressed-air piping, valves, 

and specialties. Comply with requirements in Section 220553 "Identification for Plumbing 

Piping and Equipment." 
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3.12 FIELD QUALITY CONTROL 

A. Perform field tests and inspections. 

B. Tests and Inspections: 

1. Piping Leak Tests for Metal Compressed-Air Piping: Test new and modified parts of 

existing piping. Cap and fill general-service compressed-air piping with oil-free dry 

air or gaseous nitrogen to pressure of 50 psig above system operating pressure, 

but not less than 150 psig. Isolate test source and let stand for four hours to 

equalize temperature. Refill system, if required, to test pressure; hold for two hours 

with no drop in pressure. 

2. Repair leaks and retest until no leaks exist. 

3. Inspect filters lubricators and pressure regulators for proper operation. 

C. Prepare test and inspection reports. 

END OF SECTION 221513 
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SECTION 223300 - ELECTRIC, DOMESTIC-WATER HEATERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

 

1. Commercial, electric, storage, domestic-water heaters. 

2. Domestic-water heater accessories. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, electrical characteristics, and 

furnished specialties and accessories. 

B. Shop Drawings: 

1. Include diagrams for power, signal, and control wiring. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For electric, domestic-water heaters to include 

emergency, operation, and maintenance manuals. 

1.5 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of electric, 

domestic-water heaters that fail in materials or workmanship within specified warranty 

period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including storage tank and supports. 
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b. Faulty operation of controls. 

c. Deterioration of metals, metal finishes, and other materials beyond normal 

use. 

2. Warranty Periods: From date of Substantial Completion. 

a. Commercial, Electric, Storage, Domestic-Water Heaters: 

1) Storage Tank:  Five years. 

2) Controls and Other Components:  Three years. 

b. Expansion Tanks:  Five years. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by an NRTL, and marked for intended location and use. 

B. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1. 

C. ASME Compliance: Where ASME-code construction is indicated, fabricate and label 

commercial, domestic-water heater storage tanks to comply with ASME Boiler and 

Pressure Vessel Code: Section VIII, Division 1. 

2.2 COMMERCIAL, ELECTRIC, DOMESTIC-WATER HEATERS 

A. Commercial, Electric, Storage, Domestic-Water Heaters: 

 

1. Source Limitations: Obtain domestic-water heaters from single source from single 

manufacturer. 

2. Standard: UL 1453. 

3. Storage-Tank Construction:  Non-ASME-code, steel vertical arrangement. 

a. Tappings: Factory fabricated of materials compatible with tank and piping 

connections. Attach tappings to tank before testing. 

1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1. 

2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 

for steel and stainless steel flanges, and in accordance with 

ASME B16.24 for copper and copper-alloy flanges. 

b. Pressure Rating:  150 psig. 

c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-

water tank linings, including extending lining material into tappings. 

4. Factory-Installed, Storage-Tank Appurtenances: 

a. Anode Rod: Replaceable magnesium. 

b. Drain Valve: Corrosion-resistant metal with hose-end connection. 
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c. Insulation: Comply with ASHRAE/IES 90.1. 

d. Jacket: Steel with enameled finish or high-impact composite material. 

e. Heating Elements: Electric, screw-in or bolt-on immersion type arranged in 

multiples of three. 

f. Temperature Control: Adjustable thermostat. 

g. Safety Controls: High-temperature-limit and low-water cutoff devices or 

systems. 

h. Relief Valves: ASME rated and stamped for combination temperature-and-

pressure relief valves. Include one or more relief valves with total relieving 

capacity at least as great as heat input, and include pressure setting less 

than working-pressure rating of domestic-water heater. Select one relief 

valve with sensing element that extends into storage tank. 

2.3 SOURCE QUALITY CONTROL 

A. Factory Tests: Test and inspect domestic-water heaters specified to be ASME-code 

construction, in accordance with ASME Boiler and Pressure Vessel Code. 

B. Electric, domestic-water heaters will be considered defective if they do not pass tests 

and inspections. 

C. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 DOMESTIC-WATER HEATER INSTALLATION 

A. Electric, Water Heater Mounting: 

1. Maintain manufacturer's recommended clearances. 

2. Arrange units so controls and devices that require servicing are accessible. 

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

4. Install anchor bolts to elevations required for proper attachment to supported 

equipment. 

B. Install electric, domestic-water heaters level and plumb, in accordance with layout 

drawings, original design, and referenced standards. Maintain manufacturer's 

recommended clearances. Arrange units so controls and devices needing service are 

accessible. 

1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters 

and on domestic-hot-water outlet piping. Comply with requirements for shutoff 

valves specified in Section 220523.12 "Ball Valves for Plumbing Piping," 

Section 220523.13 "Butterfly Valves for Plumbing Piping," and Section 220523.15 

"Gate Valves for Plumbing Piping." 

C. Install combination temperature-and-pressure relief valves in top portion of storage 

tanks. Use relief valves with sensing elements that extend into tanks. Extend domestic-
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water heater relief-valve outlet, with drain piping same as domestic-water piping in 

continuous downward pitch, and discharge by positive air gap onto closest floor drain. 

D. Install water-heater drain piping as indirect waste to spill by positive air gap into open 

drains or over floor drains. Install hose-end drain valves at low points in water piping for 

electric, domestic-water heaters that do not have tank drains. Comply with 

requirements for hose-end drain valves specified in Section 221119 "Domestic Water 

Piping Specialties." 

E. Install thermometers on outlet piping of electric, domestic-water heaters. Comply with 

requirements for thermometers specified in Section 220519 "Meters and Gages for 

Plumbing Piping." 

F. Install piping-type heat traps on inlet and outlet piping of electric, domestic-water 

heater storage tanks without integral or fitting-type heat traps. 

G. Fill electric, domestic-water heaters with water. 

H. Charge domestic-water expansion tanks with air to required system pressure. 

I. Install dielectric fittings in all locations where piping of dissimilar metals is to be joined. 

The wetted surface of the dielectric fitting contacted by potable water shall contain 

less than 0.25 percent of lead by weight. 

3.2 PIPING CONNECTIONS 

A. Comply with requirements for piping specified in Section 221116 "Domestic Water 

Piping." Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to electric, domestic-water heaters, allow space for 

service and maintenance of water heaters. Arrange piping for easy removal of 

domestic-water heaters. 

3.3 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification specified in 

Section 220553 "Identification for Plumbing Piping and Equipment." 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and 

retest until no leaks exist. 

2. Operational Test: After electrical circuitry has been energized, start units to 

confirm proper operation. 

3. Test and adjust controls and safeties. Replace damaged and malfunctioning 

controls and equipment. 
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C. Electric, domestic-water heaters will be considered defective if they do not pass tests 

and inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 223300 
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SECTION 22 42 13.13 - COMMERCIAL WATER CLOSETS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Water closets. 

2. Flushometer valves. 

3. Toilet seats. 

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 water closets. 

2. Include rated capacities, operating characteristics, electrical characteristics, and 

furnished specialties and accessories. 

B. Shop Drawings:  Include diagrams for power, signal, and control wiring. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For flushometer valves to include in operation and 

maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that are packaged with protective covering for storage and 

identified with labels describing contents. 

1. Flushometer-Valve Repair Kits:  Equal to 10 percent of amount of each type 

installed, but no fewer than one of each type. 
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PART 2 - PRODUCTS 

2.1 WALL-MOUNTED, WATER CLOSETS 

A. Water Closets:  Wall mounted, top spud. 

1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 

but are not limited to, the following: 

a. American Standard America. 

b. Crane Plumbing, L.L.C. 

c. Kohler Co. 

d. TOTO USA, INC. 

2. Bowl: 

a. Standards:  ASME A112.19.2/CSA B45.1 and ASME A112.19.5. 

b. Material:  Vitreous china with glaze protection. 

c. Type:  Siphon jet. 

d. Style:  Flushometer valve. 

e. Height:  (noted on drawings) 

f. Rim Contour:  Elongated. 

g. Water Consumption: 1.6 gal. per flush. 

h. Spud Size and Location:  NPS 1-1/2; top. 

i. Color:  White. 

3. Bowl-to-Drain Connecting Fitting:  [ASTM A 1045 or ASME A112.4.3. 

4. Flushometer Valve:  Hardwired, sensor operated. 

2.2 FLUSHOMETER VALVES 

A. Solenoid-Actuator, Diaphragm Flushometer 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: 

a. Coyne & Delany Co. 

b. Sloan Valve Company. 

c. Zurn Industries, LLC; Commercial Brass and Fixtures. 

d. TOTO USA, Inc 

2. Standard: ASSE 1037. 

3. Minimum Pressure Rating: 125 psig. 

4. Features: Include integral check stop and backflow-prevention device. 

5. Material: Brass body with corrosion-resistant components. 

6. Exposed Flushometer-Valve Finish: Chrome plated. 

7. Panel Finish: Chrome plated or stainless steel. 

8. Style:  Exposed. 
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9. Actuator: Solenoid complying with UL 1951, and listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

10. Trip Mechanism:  Hard-wired, electronic sensor complying with UL 1951, and listed 

and labeled as defined in NFPA 70, by a qualified testing agency, and marked 

for intended location and application. 

11. Consumption:  1.28 gal per flush. 

12. Minimum Inlet: NPS 1. 

13. Minimum Outlet: NPS 1-1/4. 

2.3 TOILET SEATS 

A. Toilet 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: 

a. American Standard America. 

b. Centoco Manufacturing Corporation. 

c. Church Seats. 

d. Kohler Co. 

e. Olsonite Seat Co. 

f. TOTO USA, INC. 

2. Standard:  IAPMO/ANSI Z124.5. 

3. Material:  Plastic. 

4. Type:  Commercial (Heavy duty). 

5. Shape: Elongated rim, open front. 

6. Hinge:  Self-sustaining, check. 

7. Hinge Material:  Noncorroding metal. 

8. Seat Cover:  Not required. 

9. Color: White. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to 

verify actual locations of piping connections before water-closet installation. 

B. Examine walls and floors for suitable conditions where water closets will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Water-Closet Installation: 
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1. Install level and plumb according to roughing-in drawings. 

2. Install wall-mounted water closets on bowl-to-drain connecting fitting 

attachments to carrier piping or building substrate. 

3. Install accessible, wall-mounted water closets at mounting height for 

handicapped/elderly, according to ICC/ANSI A117.1. 

B. Flushometer-Valve Installation: 

1. Install flushometer-valve, water-supply fitting on each supply to each water 

closet. 

2. Attach supply piping to supports or substrate within pipe spaces behind fixtures. 

3. Install lever-handle flushometer valves for accessible water closets with handle 

mounted on open side of water closet. 

C. Install toilet seats on water closets. 

D. Wall Flange and Escutcheon Installation: 

1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 

locations and within cabinets and millwork. 

2. Install deep-pattern escutcheons if required to conceal protruding fittings. 

3. Comply with escutcheon requirements specified in Section 220518 "Escutcheons 

for Plumbing Piping." 

E. Joint Sealing: 

1. Seal joints between water closets and walls and floors using sanitary-type, one-

part, mildew-resistant silicone sealant. 

2. Match sealant color to water-closet color. 

3. Comply with sealant requirements specified in Section 079200 "Joint Sealants." 

3.3 CONNECTIONS 

A. Connect water closets with water supplies and soil, waste, and vent piping.  Use size 

fittings required to match water closets. 

B. Comply with water piping requirements specified in Section 221116 "Domestic Water 

Piping." 

C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary 

Waste and Vent Piping." 

D. Where installing piping adjacent to water closets, allow space for service and 

maintenance. 

3.4 ADJUSTING 

A. Operate and adjust water closets and controls.  Replace damaged and 

malfunctioning water closets, fittings, and controls. 

B. Adjust water pressure at flushometer valves to produce proper flow. 
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C. Install fresh batteries in battery-powered, electronic-sensor mechanisms. 

3.5 CLEANING AND PROTECTION 

A. Clean water closets and fittings with manufacturers' recommended cleaning methods 

and materials. 

B. Install protective covering for installed water closets and fittings. 

C. Do not allow use of water closets for temporary facilities unless approved in writing by 

Owner. 

END OF SECTION 224213.13 
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SECTION 224216.13 - COMMERCIAL LAVATORIES 

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. Lavatories. 

2. Faucets. 

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 lavatories. 

2. Include rated capacities, operating characteristics, electrical characteristics, and 

furnished specialties and accessories. 

B. Shop Drawings:  Include diagrams for power, signal, and control wiring of automatic 

faucets. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Counter cutout templates for mounting of counter-mounted 

lavatories. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For lavatories and faucets to include in operation 

and maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance 

Data," include the following: 

a. Servicing and adjustments of automatic faucets. 
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1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. 

1. Faucet Washers and O-Rings:  Equal to 10 percent of amount of each type and 

size installed. 

PART 2 - PRODUCTS 

2.1 VITREOUS-CHINA, WALL-MOUNTED LAVATORIES 

A. Lavatory: Accessible, wall mounted, with back. 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. American Standard America. 

b. Crane Plumbing, L.L.C. 

c. Kohler Co. 

d. TOTO USA, INC. 

2. Fixture: 

a. Standard:  ASME A112.19.2/CSA B45.1. 

b. Type:  For wall hanging. 

c. With piping shroud. 

d. Nominal Size:   Approximately 20by 18 inchesFaucet-Hole Punching:  Three 

holes, 4-inch centers. 

e. Faucet-Hole Location:  Top. 

f. Color:  White. 

g. Mounting Material:  Chair carrier. 

3. Faucet:  "Solid-Brass, Automatically Operated Lavatory Faucets". 

4. Support:  ASME A112.6.1M, Type II, concealed-arm lavatory carrier and steel 

uprights. 

2.2 SOLID-BRASS, AUTOMATICALLY OPERATED LAVATORY FAUCETS 

A. NSF Standard:  Comply with NSF/ANSI 61, "Drinking Water System Components - Health 

Effects," for faucet materials that will be in contact with potable water. 

B. Lavatory Faucets Automatic-type, battery-powered, electronic-sensor-operated, 

mixing, solid-brass valve. 

1. Manufacturers:  Provide products by one of the following: 

a. Bradley Corporation. 

b. Chicago Faucets. 

c. Delta Faucet Company. 

d. Kohler Co. 
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e. Moen Incorporated. 

f. Sloan Valve Company. 

g. TOTO USA, INC. 

h. Zurn Industries, LLC 

2. Standards:  ASME A112.18.1/CSA B125.1 and UL 1951. 

3. 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. 

4. General:  Modular one-piece construction with all serviceable components 

above deck.  Adjustable mixing lever where specified. Double infrared sensor 

with automatic setting feature and microprocessor. 

5. Body Type: Single hole. 

6. Body Material:  Commercial, chrome plated die-cast metal. 

7. Finish:  (Reference Fixture Schedule on drawings). 

8. Maximum Flow Rate:  [0.5 gpm]. 

9. Mounting Type:  Deck. 

10. Spout:  Rigid type. 

11. Spout Outlet:  Laminar flow. 

12. Drain:  Grid strainer not part of faucet. 

2.3 SUPPLY FITTINGS 

A. NSF Standard:  Comply with NSF/ANSI 61, "Drinking Water System Components - Health 

Effects," for supply-fitting materials that will be in contact with potable water. 

B. Standard:  ASME A112.18.1/CSA B125.1. 

C. Supply Piping:  Chrome-plated-brass pipe or chrome-plated copper tube matching 

water-supply piping size.  Include chrome-plated-brass or stainless-steel wall flange. 

D. Supply Stops:  Chrome-plated-brass, one-quarter-turn, ball-type or compression valve 

with inlet connection matching supply piping. 

E. Operation:  Wheel handle. 

F. Risers: 

1. NPS 3/8 

2. Chrome-plated, soft-copper flexible tube riser. 

2.4 WASTE FITTINGS 

A. Standard:  ASME A112.18.2/CSA B125.2. 

B. Drain:  Grid type with NPS 1-1/4 straight tailpiece. 

C. Trap: 

1. Size:  NPS 1-1/4. 
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2. Material:  Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-

inch-thick brass tube to wall and chrome-plated, brass or steel wall flange. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to 

verify actual locations of piping connections before lavatory installation. 

B. Examine counters and walls for suitable conditions where lavatories will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install lavatories level and plumb according to roughing-in drawings. 

B. Install supports, affixed to building substrate, for wall-mounted lavatories. 

C. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for 

people with disabilities or the elderly, according to ICC/ANSI A117.1. 

D. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 

locations.  Use deep-pattern escutcheons if required to conceal protruding fittings.  

Comply with escutcheon requirements specified in Section 220518 "Escutcheons for 

Plumbing Piping." 

E. Seal joints between lavatories, counters, and walls using sanitary-type, one-part, 

mildew-resistant silicone sealant.  Match sealant color to fixture color.  Comply with 

sealant requirements specified in Section 079200 "Joint Sealants." 

F. Install protective shielding pipe covers and enclosures on exposed supplies and waste 

piping of accessible lavatories.  Comply with requirements in Section 220719 "Plumbing 

Piping Insulation." 

3.3 CONNECTIONS 

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and 

vent piping.  Use size fittings required to match fixtures. 

B. Comply with water piping requirements specified in Section 221116 "Domestic Water 

Piping." 

C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary 

Waste and Vent Piping." 
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3.4 ADJUSTING 

A. Operate and adjust lavatories and controls.  Replace damaged and malfunctioning 

lavatories, fittings, and controls. 

B. Adjust water pressure at faucets to produce proper flow. 

C. Install fresh batteries in battery-powered, electronic-sensor mechanisms. 

3.5 CLEANING AND PROTECTION 

A. After completing installation of lavatories, inspect and repair damaged finishes. 

B. Clean lavatories, faucets, and other fittings with manufacturers' recommended 

cleaning methods and materials. 

C. Provide protective covering for installed lavatories and fittings. 

D. Do not allow use of lavatories for temporary facilities unless approved in writing by 

Owner. 

END OF SECTION 224216.13 
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SECTION 224216.16 - COMMERCIAL SINKS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

Retain or delete this article in all Sections of Project Manual. 

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. Counter sinks. 

2. Sink faucets. 

3. Supply fittings. 

4. Waste fittings. 

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 sinks. 

2. Include rated capacities, operating characteristics and furnished specialties and 

accessories. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Counter cutout templates for mounting of counter-mounted 

lavatories. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For sinks to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 SINKS 

Sacristy sinks are custom-made products.  Fixture specified below is typical, but one-

compartment sinks and faucets can be used. 
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A. Sinks:  Accessible where noted on drawings, stainless steel, single bowl, counter 

mounted. 

1. Manufacturers: Subject to compliance with requirements on fixture schedule on 

drawings, provide products by one of the following: 

a. Elkay Manufacturing Co. 

b. Just Manufacturing. 

c. Moen Company. 

2. Fixture: 

a. Standard:  ASME A112.19.3/CSA B45.4. 

b. Type:  Self-rimming. 

c. Material:  Stainless steel. 

d. Nominal Size:  (Reference Fixture Schedule on drawings). 

3. Faucet:   "Sink Faucets". 

a. Location:  On center back ledge. 

4. Supply Fittings:  Comply with requirements in "Supply Fittings" Article. 

5. Waste Fittings: 

a. Standard:  ASME A112.18.2/CSA B125.2. 

b. Bowl: 

1) Drain:  Cup with stopper and NPS 1-1/2 tailpiece. 

2) Drain Piping:  NPS 1-1/2 chrome-plated, tubular-brass direct waste 

with trap, separate waste piping, and wall flange. 

2.2 SINK FAUCETS 

A. NSF Standard:  Comply with NSF/ANSI 61, "Drinking Water System Components - Health 

Effects," for faucet-spout materials that will be in contact with potable water. 

B. Service Sink Faucets:  Wall mounted, manual type, two-lever-handle mixing valve. 

1. Commercial, Solid-Brass Faucets. 

a. Manufacturers:  Subject to compliance with requirements on fixture 

schedule on drawings, provide products by one of the following: 

 

1) Bradley Corporation. 

2) Chicago Faucets. 

3) Delta Faucet Company. 

4) Kohler Co. 

5) Moen Incorporated. 

6) T & S Brass and Bronze Works, Inc. 

C. Break Room Sink Faucets:  Gooseneck, dual-lever-handle mixing valve with sprayer. 
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1. General-Duty, Solid-Brass Faucets. 

a. Manufacturers:  Subject to compliance with requirements on fixture 

schedule on drawings, provide products by one of the following: 

 

1) Bradley Corporation. 

2) Chicago Faucets. 

3) Delta Faucet Company. 

4) Kohler Co. 

5) Moen Incorporated. 

6) T & S Brass and Bronze Works, Inc. 

2.3 SUPPLY FITTINGS 

A. NSF Standard:  Comply with NSF/ANSI 61, "Drinking Water System Components - Health 

Effects," for supply-fitting materials that will be in contact with potable water. 

B. Standard:  ASME A112.18.1/CSA B125.1. 

C. Supply Piping:  Chrome-plated brass pipe or chrome-plated copper tube matching 

water-supply piping size.  Include chrome-plated brass or stainless-steel wall flange. 

D. Supply Stops:  Chrome-plated brass, one-quarter-turn, ball-type or compression valve 

with inlet connection matching supply piping. 

Retain "Wheel handle" option in "Operation" Paragraph below for one-quarter-turn, ball-type 

stops. 

E. Operation:  Wheel handle. 

F. Risers: 

1. NPS 1/2 

2. Chrome-plated, soft-copper flexible tube. 

2.4 WASTE FITTINGS 

A. Standard:  ASME A112.18.2/CSA B125.2. 

B. Drain:  Grid type with NPS 1-1/2 straight tailpiece. 

C. Trap: 

1. Size:  NPS 1-1/2. 

Retain one of two "Material" subparagraphs below. 

2. Material:  Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-

inch-. 
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2.5 GROUT 

A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 

hydraulic-cement grout. 

B. Characteristics:  Nonshrink; recommended for interior and exterior applications. 

C. Design Mix:  5000-psi, 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to 

verify actual locations of piping connections before sink installation. 

B. Examine walls, floors, and counters for suitable conditions where sinks will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install sinks level and plumb according to roughing-in drawings. 

B. Install supports, affixed to building substrate, for wall-hung sinks. 

C. Install accessible wall-mounted sinks at handicapped/elderly mounting height 

according to ICC/ANSI A117.1. 

D. Set floor-mounted sinks in leveling bed of cement grout. 

E. Install water-supply piping with stop on each supply to each sink faucet. 

1. Exception:  Use ball, gate, or globe valves if supply stops are not specified with 

sink.  Comply with valve requirements specified in Section 220523 "General-Duty 

Valves for Plumbing Piping." 

2. Install stops in locations where they can be easily reached for operation. 

F. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 

locations.  Use deep-pattern escutcheons if required to conceal protruding fittings.  

Comply with escutcheon requirements specified in Section 220518 "Escutcheons for 

Plumbing Piping." 

G. Seal joints between sinks and counters, floors, and walls using sanitary-type, one-part, 

mildew-resistant silicone sealant.  Match sealant color to fixture color.  Comply with 

sealant requirements specified in Section 079200 "Joint Sealants." 
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H. Install protective shielding pipe covers and enclosures on exposed supplies and waste 

piping of accessible sinks.  Comply with requirements in Section 220719 "Plumbing Piping 

Insulation." 

3.3 CONNECTIONS 

A. Connect sinks with water supplies, stops, and risers, and with traps, soil, waste, and vent 

piping.  Use size fittings required to match fixtures. 

B. Comply with water piping requirements specified in Section 221116 "Domestic Water 

Piping." 

C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary 

Waste and Vent Piping." 

3.4 ADJUSTING 

A. Operate and adjust sinks and controls.  Replace damaged and malfunctioning sinks, 

fittings, and controls. 

B. Adjust water pressure at faucets to produce proper flow. 

3.5 CLEANING AND PROTECTION 

A. After completing installation of sinks, inspect and repair damaged finishes. 

B. Clean sinks, faucets, and other fittings with manufacturers' recommended cleaning 

methods and materials. 

C. Provide protective covering for installed sinks and fittings. 

D. Do not allow use of sinks for temporary facilities unless approved in writing by Owner. 

END OF SECTION 224216.16 
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SECTION 224716 - PRESSURE WATER COOLERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Pressure water coolers. 

2. Bottle filling stations. 

3. Supports. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of pressure water cooler and bottle filling station. 

1. Include construction details, material descriptions, dimensions of individual 

components and profiles, and finishes. 

2. Include rated capacities, operating characteristics, electrical characteristics, and 

furnished specialties and accessories. 

B. Shop Drawings: 

1. Include diagrams for power wiring. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For pressure water coolers and bottle filling stations to include in 

maintenance manuals. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Standards: 

1. Pressure water coolers and bottle filling stations intended to convey or dispense 

water for human consumption are to comply with the U.S. Safe Drinking Water 

Act (SDWA), requirements of the Authority Having Jurisdiction (AHJ), and with 

NSF 61 or NSF 372, or be certified in compliance with NSF 61 or NSF 372 by an 

ANSI-accredited third-party certification body, that the weighted average lead 

content at wetted surfaces is less than or equal to 0.25 percent. 

2. Comply with ASHRAE 34 for water coolers. Provide HFC 134a (tetrafluoroethane) 

refrigerant unless otherwise indicated. 

3. Comply with UL 399. 

4. Comply with ASME A112.19.3/CSA B45.4. 
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5. Electrical Components, Devices, and Accessories: Listed and labeled as defined 

in NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

6. Comply with NSF 42 and NSF 53 for water filters for water coolers and bottle filling 

stations. 

7. Comply with ICC A117.1 for accessible water coolers and bottle filling stations. 

2.2 PRESSURE WATER COOLERS 

A. Pressure Water Coolers - Surface Wall-Mounted 

 

1. Source Limitations: Obtain surface wall-mounted, stainless steel, pressure water 

coolers from single source from single manufacturer. 

2. Control: Push bar. 

3. Glass filler. 

4. Bottle Filler: Sensor activation. 

5. Drain: Grid with NPS 1-1/4 tailpiece. 

6. Supply: NPS 3/8 with shutoff valve. 

7. Waste Fitting: ASME A112.18.2/CSA B125.2, NPS 1-1/4 brass P-trap. 

8. Filter: One or more water filters with capacity sized for unit peak flow rate. 

9. Cooling System: Electric, with hermetically sealed compressor, cooling coil, air-

cooled condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-

metal storage tank, and adjustable thermostat. 

10. Support: Water-cooler carrier. 

2.3 SUPPORTS 

A. Water-Cooler Carrier: 

 

1. Standard: ASME A112.6.1M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for water-supply and sanitary drainage and vent piping systems to 

verify actual locations of piping connections before fixture installation. 

B. Examine walls and floors for suitable conditions where fixtures will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install fixtures level and plumb according to roughing-in drawings. For fixtures indicated 

for children, install at height required by authorities having jurisdiction. 
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B. Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted 

fixtures. 

C. Install mounting frames, affixed to building construction, and attach recessed, pressure 

water coolers, and bottle filling stations to mounting frames. 

D. Install water-supply piping with shutoff valve on supply to each fixture to be connected 

to domestic-water distribution piping. Install valves in locations where they can be easily 

reached for operation.  

E. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary 

drainage system. 

F. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 

locations. Use deep-pattern escutcheons where required to conceal protruding fittings. 

Comply with escutcheon requirements specified in Section 220500 "Common Work 

Results for Plumbing." 

G. Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant, 

silicone sealant. Match sealant color to fixture color. Comply with sealant requirements 

specified in Section 079200 "Joint Sealants." 

3.3 PIPING CONNECTIONS 

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and 

vent piping. Use size fittings required to match fixtures. 

B. Comply with water piping requirements specified in Section 221116 "Domestic Water 

Piping." 

C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary 

Waste and Vent Piping." 

3.4 ELECTRICAL CONNECTIONS 

A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 

Systems." 

B. Install electrical devices furnished by manufacturer, but not factory mounted, 

according to NFPA 70 and NECA 1. 

3.5 ADJUSTING 

A. Adjust fixture flow regulators for proper flow and stream height. 

B. Adjust pressure water-cooler temperature settings. 
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3.6 CLEANING 

A. After installing fixture, inspect unit. Remove paint splatters and other spots, dirt, and 

debris. Repair damaged finish to match original finish. 

B. Clean fixtures, on completion of installation, according to manufacturer's written 

instructions. 

C. Provide protective covering for installed fixtures. 

D. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner. 

END OF SECTION 224716 
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SECTION 23 05 00 - COMMON WORK FOR HVAC 

PART 1 - GENERAL 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general requirements for the HVAC installations, materials and 

equipment.  Additional information and details will be found in other Division 23 

Specifications. 

1.3 UNIT PRICES 

A. Provide unit prices as listed in the Bid Form and documents.  Unit prices are for individual 

items as listed that do not affect the overall design 

a. Equivalent to the same items used in the project, in both appearances 

where exposed and performance. 

B. Unit prices shall include all materials and labor for a complete installation of equipment 

or material being added or deleted including modifications to other affected items in 

order to add or delete item listed. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 

components and profiles, and finishes for equipment and products specified in 

other Division 23 sections and/or scheduled on the plans. 

2. Include rated capacities, operating characteristics, electrical characteristics, and 

furnished specialties and accessories. 

B. Color Selection:  Where colors are listed in the specifications and plan schedules, 

provide color charts or samples for color selection by the Architect. 

a. Color selections shall be from the manufacturers standard colors unless 

specified as custom color selection. 

C. Sustainable Design Documentation:  Comply with the requirements of Division 1 Section 

Sustainable Design Requirements.  

1. Provide product data for all materials with VOC content indicating content and 

documenting compliance with Sustainable Design Criteria for the materials 

provided including but not limited to adhesives, sealants, paints, coatings etc. 
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2. Provide data for materials provided that contain recycled content for use in 

overall project requirements for recycled materials.  Include cost data. 

3. Provide data for materials and equipment that qualify for regional materials 

credit.  Include distance to project and cost data. 

4. Provide data for all materials and methods provided or performed contributing to 

control of indoor-air-quality testing and documentation. 

 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For all equipment, products or materials to include in maintenance 

manuals. 

B. Operation and Maintenance Data: For all systems, subsystems, or equipment to include 

in emergency, operation, and maintenance manuals. 

C. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 

2. Program Software Backup: On magnetic media or compact disk, complete with 

data files. 

3. Device address list. 

4. Printout of software application and graphic screens. 

D. Provide closeout documents in electronic format 

1. PDF format readily readable by all parties. 

2. Subdivide and tabulate all data with a table of contents and electronic tabs for 

easy navigation through the documents. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. All equipment and materials shall be delivered to the jobsite, stored and protected 

from the weather. 

1. Store equipment and materials inside storage containers prior to the building 

being dried in, after which materials may be stored within the building and 

protected from weather and surrounding construction. 

2. Ductwork shall be delivered to the jobsite with ends of duct covered until 

installation.  End connections shall maintain covered until connected to 

equipment.  Duct stored inside the building shall be covered to protect from 

construction dust. 

3. Pipe shall be delivered to the jobsite with ends covered.  Pipe stored inside shall 

remained covered until installed. 

4. Equipment shall be delivered to the jobsite and stored inside storage containers.  

All openings to the equipment shall remained covered until connected to piping 

or ductwork.  Equipment too large for storage containers shall be delivered and 

set in place within the building after the building is dried in.  All equipment shall be 

shipped with factory protective wrapping on the entire equipment and shall 
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remain covered until surrounding construction is complete.  Where uncovered to 

make connections, equipment shall have coverings to protect the equipment 

until start up.   

5. Equipment shall not be stored outside in the weather whether covered or not. 

6. Equipment and materials not satisfactorily protected will not be considered as 

new and shall be removed from the jobsite and replaced with new materials.   

1.7 COORDINATION 

A. The HVAC Sub Contractor is responsible for coordination of the HVAC work with that of 

other trades. 

1. Review work and installation of other trades to eliminate conflicts. 

2. Work in conjunction with the General Contractor to install work in a timely manner 

and assure the construction schedule is accurate for the work to be completed. 

3. Coordinate installations of the HVAC work to allow clearance for work of other 

trades and still maintain clearance for HVAC equipment that requires service and 

adequate space for replacement. 

B. Electrical components serving HVAC equipment. 

1. The HVAC Sub Contractor shall verify the size of electrical devices being provided 

to support his equipment with the Electrical Sub Contractor. 

2. Where submitted equipment requires wiring, breakers or disconnects differs from 

that indicated on the plans, notify the Electrical Sub Contractor of necessary 

changes. 

3. Where submitted equipment is different from Basis of Design, assure changes are 

noted to the Electrical Sub Contractor.  If these require changes in cost, the cost 

shall be born by the HVAC Sub Contractor. 

4. Unless specifically noted on the plans as provided with the equipment: 

a. Disconnects and starters shall be provided by the Electrical Sub Contractor. 

b. Line side wiring shall be provided by the Electrical Sub Contractor. 

c. Load side wiring between the disconnect/starter shall be provided by the 

Electrical Sub Contractor. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide products 

indicated on the drawing schedules and/or specifications. 

1. Where a manufacturer's name is listed in the drawing schedule with a reference 

model number, it is the Basis of Design setting the minimum level of quality and 

performance. 

2. Other manufacturers may be offered of equivalent or better design and 

performance subject to approval of submittals. 

3. Use of other manufacturers equipment is not limited to particular manufacturers 

unless specifically stated to be provided by the specified list given. 

4. Manufactures listed indicating the basis of design has been coordinated with 

work of other trades and space allowances. 
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a. Where equipment of equal performance and quality is provided as 

allowed by the individual specifications, coordinate any changes required 

to electrical connections and space requirements to accommodate the 

submitted equipment. 

b. Equipment having better performance and equal or better quality may be 

offered for approval and if accepted, shall be provided at no additional 

cost to the project. 

5. Changes shall be provided at no additional cost to the project 

2.2 BASES AND SUPPORTS 

A. Structural equipment supports. 

1. Provide structural support for all equipment mounted above the floor or 

suspended from structural walls or overhead supports. 

2. Construct all supports of appropriately sized structural shapes, cut and welded to 

fit equipment being supported. 

3. All structural hangers and supports shall be hot dipped galvanized. 

a. Supports installed inside may utilize structural shapes that are hot dipped 

prior to fabrication with cut ends and welding joints coated with a cold 

galvanizing type paint. 

b. Supports installed outside shall be hot dipped galvanized after fabrication. 

B. Pipe and duct supports and hangers shall be hot dipped galvanized with galvanized 

fasteners and attachments. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine site conditions and progress prior to delivering materials and equipment to the 

site. 

B. Verify areas of the building for inside storage are dried in and construction sufficiently 

complete to provide adequate protection to stored materials and equipment and 

avoid damage resulting from the further construction. 

3.2 INSTALLATION 

A. Install fabricated supports and housekeeping pads after surrounding construction is 

sufficiently complete for the installation. 

B. Allow ample curing time for housekeeping pads prior to delivering and setting of 

equipment. 

3.3 PROTECTION 
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A. Maintain equipment protection inside and out to maintain all equipment, materials and 

installations clean and as new. 

B. Protect major equipment from being used as platforms for installation of other materials 

or construction  

C. Protect major equipment interior spaces from being used to store minor materials. 

3.4 TEMPORARY USE OF HVAC EQUIPMENT 

A. HVAC SYSTEM SHALL NOT BE USED FOR TEMPORARY CONDITIONING OF THE BUILDING. 

B. Air Side Systems shall remain off and all openings protected from construction until the 

Architect and Engineer provide written notice that the building is considered clean and 

all significant construction is complete. 

1. Clean and significantly complete is defined as all finishes in place and sanding 

type operations no longer needed.  Floor finishes and carpet installed and 

ceilings complete. 

2. Limited operation will be approved as necessary for start-up and verification of 

correct equipment operation. 

3. Approval shall be documented in writing. 

C. Cleaning and Replacement 

1. Systems operated prior to approval and instructions above shall be cleaned and 

or replaced. 

a. Duct systems shall be cleaned as specified in Division 23 Duct sections. 

b. Equipment containing coils or heat exchanges opened to the system prior 

to being satisfactory cleaning shall be replaced. 

2. All systems and equipment accepted and turned over to the Owner shall be new 

and unused except for final start-up, testing, balancing and commissioning. 

D. Normal operation of the systems may only be started after the following is complete 

1. Building flooring is complete including VCT flooring, carpet, tile, etc. 

2. All ceilings in place including ACT and hard surface ceilings. 

3. All wall finishes complete including sanding, painting and touch up work. 

a. Where final touch up work is required, the systems serving those areas shall 

be turned off and supply and return openings covered. 

4. The building envelop shall be sealed to prevent infiltration. 

a. Doors and windows shall remain closed except for necessary traffic 

b. Doors shall not be propped open allowing excessive infiltration 

5. Duct and piping insulation shall be complete 

6. Factory required start-ups shall be complete. 

7. Automatic temperature controls shall be installed and programmed to control 

equipment operation and respond to space conditions.  Operation in a manually 

set position or speed is not acceptable. 

8. Minimum of MERV 13 filters shall be installed in equipment and return grilles 

9. Outside air intakes shall remained closed and covered when equipment is 

running and dust producing landscaping or site work is still being finalized. 

E. Test and balancing. 
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1. Air Side Test and Balancing shall be accomplished immediately after systems are 

approved for operation per Paragraph E above. 

3.5 TEMPORARY CONDITIONING 

A. Where temporary conditioning of the building is required to maintain freeze protection, 

humidification, dehumidification, ventilation, heating or cooling, it shall be provided by 

temporary equipment. 

B. The temporary conditioning plan shall be determined and documented by the General 

Contractor for approval. 

C. Temporary equipment may include fans, portable air conditioners, heaters, 

dehumidifiers, etc as best fits the needs of the building. 

D. Packaged equipment located outside and ducted through windows, doors or other 

openings is acceptable and shall be coordinated with the General Contractor. 

E. Gas fired portable heating equipment may be used if determined not to be 

detrimental to materials and finishes already in place. 

F. Water cooled equipment may be used where a suitable supply of water is available 

and suitable drains provided. 

END OF SECTION 23 05 00 
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SECTION 23 05 29 - HANGERS AND SUPPORTS FOR HVAC 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. Metal framing systems. 

3. Fastener systems. 

4. Pipe stands. 

5. Equipment supports. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to 

AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME 

Boiler and Pressure Vessel Code, Section IX. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Hangers and supports for HVAC piping and equipment shall 

withstand the effects of gravity loads and stresses within limits and under conditions 

indicated 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. 
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2.2 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 

2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-

galvanized. 

3. Nonmetallic Coatings: Plastic coated, or epoxy powder-coated. 

4. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel 

with galvanized or electroplated finish. 

B. Copper Pipe and Tube Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-plated steel, factory-

fabricated components. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of galvanized or 

electro plated steel. 

2.3 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

1. Description: Shop- or field-fabricated, pipe-support assembly made of steel 

channels, accessories, fittings, and other components for supporting multiple 

parallel pipes. 

2. Standard: Comply with MFMA-4 factory-fabricated components for field 

assembly. 

3. Channels: Continuous slotted carbon-steel channel with inturned lips. 

4. Channel Width: Selected for applicable load criteria. 

5. Channel Nuts: Formed or stamped nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 

6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 

7. Metallic Coating:  Hot-dip galvanized. 

2.4 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 anchors for use in hardened 

portland cement concrete; with pull-out, tension, and shear capacities appropriate for 

supported loads and building materials where used. 

1. Indoor Applications:  Zinc-coated or stainless-steel. 

2. Outdoor Applications: Stainless steel. 
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2.5 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: 

1. Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped 

cradle to support pipe, for roof installation without membrane penetration. 

2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate. 

3. Hardware: Galvanized steel or polycarbonate. 

4. Accessories: Protection pads. 

2.6 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural 

carbon-steel shapes with hot dipped galvanized coating. 

2.7 MATERIALS 

A. Carbon Steel: ASTM A1011/A1011M. 

B. Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized. 

C. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel. Mating nuts 

and washers of similar materials as rods. 

D. Grout: ASTM C1107/C1107M, 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. 

E. Finish:   

1. Interior: galvanized with cold galvanizing paint at cuts and welds. 

2. Exterior:  Hot dipped galvanized after fabrication. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with requirements in Division 07 "Penetration Firestopping" for firestopping 

materials and installation for penetrations through fire-rated walls, ceilings, and 

assemblies. 

B. Strength of Support Assemblies: Where not indicated, select sizes of components so 

strength will be adequate to carry present and future static loads within specified 

loading limits. Minimum static design load used for strength determination shall be 

weight of supported components plus 200 lb. 
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3.2 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, 

clamps, and attachments as required to properly support piping from the building 

structure. 

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of 

parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe 

hangers. 

C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and 

support together on field-assembled strut systems. 

D. 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. 

E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, 

nuts, washers, and other accessories. 

F. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

G. Install building attachments within concrete slabs or attach to structural steel. Install 

additional attachments 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. 

H. Load Distribution: Install hangers and supports so that piping live and dead loads and 

stresses from movement will not be transmitted to connected equipment. 

I. 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. 

3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to 

support equipment above floor. 

B. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports. 
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B. Fit exposed connections together to form hairline joints. Field weld connections that 

cannot be shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc 

welding; appearance and quality of welds; and methods used in correcting welding 

work; and with the following: 

1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

5. Apply cold galvanizing paint to all welds and cuts on interior fabrications.   

6. Hot dip galvanize all fabrications after fabrication on exterior fabrications. 

3.5 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to 

achieve indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.6 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas 

immediately after erecting hangers and supports with cold galvanizing paint. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 

galvanizing-repair paint to comply with ASTM A780/A780M. 

3.7 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 

equipment. 

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not 

specified in piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment. 

D. Use nonmetallic coatings on attachments for electrolytic protection where 

attachments are in direct contact with copper tubing. 

E. Use galvanized carbon-steel pipe hangers and supports, metal trapeze pipe hangers 

and metal framing systems and attachments for general service applications. 
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F. Use copper-plated pipe hangers and galvanized or electroplated steel attachments for 

copper piping and tubing. 

G. 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 12. 

2. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to 

NPS 12 if little or no insulation is required. 

H. 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 12. 

2. Galvanized Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe 

risers NPS 3/4 to NPS 12 if longer ends are required for riser clamps. 

I. 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. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types 

of building attachments. 

J. 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. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 

6. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to 

structural steel. 

K. Comply with MFMA-103 for metal framing system selections and applications that are 

not specified in piping system Sections. 

L. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 

attachments where required in concrete construction. 

END OF SECTION 23 05 29 
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SECTION 23 05 53 - IDENTIFICATION FOR HVAC 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. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

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. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical 

engraving, 1/8 inch thick. 

2. Letter Color:  White. 

3. Background Color:  Black. 

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 4 by 1-1/2” inch. 

6. Minimum Letter Size: 3/4 inch for name of units if viewing distance is less than 72 

inches, and proportionately larger lettering for greater viewing distances.  

7. Adhesive: Contact-type permanent adhesive, compatible with label and with 

substrate. 

B. Label Content: Include equipment's Drawing designation or unique equipment number. 
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2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 

1/8 inch thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  White. 

C. Background Color:  Red. 

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 

4 by 1-1/2 inch. 

F. Minimum Letter Size: 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-quarters the size of principal lettering. 

G. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

H. 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 according to ASME A13.1. 

B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference 

of pipe and to attach to pipe without fasteners or adhesive. 

C. Pipe Label Contents: Include identification of piping service using same designations or 

abbreviations as used on Drawings; also include 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 inch for viewing distances up to 72 inches and 

proportionately larger lettering for greater viewing distances.  Lettering of ½” may 
be used where outside diameter of pipe with insulation if used is less than 1-1/2”. 

2.4 WARNING TAGS 

A. Description: 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. 

2. Fasteners:  Reinforced grommet and wire or string. 

3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO 

NOT OPERATE." 
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4. Color: Safety-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 GENERAL INSTALLATION REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting 

of surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

3.3 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

C. Where equipment is located above accessible ceilings provide additional labels on the 

ceiling grid below equipment. 

 

a. ½” tall label with 3/8” lettering. 
b. White background with black lettering. 

3.4 PIPE LABEL INSTALLATION 

A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible 

ceilings in finished spaces; machine rooms; accessible maintenance spaces such as 

shafts, tunnels, and plenums; and exterior exposed locations as follows: 

1. 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 and on both sides of 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. 
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B. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, 

including pipes where flow is allowed in both directions. 

3.5 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items 

where required. 

END OF SECTION 23 05 53 
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Balancing Air Systems: 

a. Constant-volume air systems. 

2. Testing, Adjusting, and Balancing Equipment: 

a. Constant-Volume air systems. 

b. Motors. 

c. Condensing units. 

3. Testing, adjusting, and balancing existing systems and equipment. 

4. Vibration tests. 

5. Duct leakage tests. 

6. Control system verification. 

1.3 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. BAS: Building automation systems. 

C. NEBB: National Environmental Balancing Bureau. 

D. TAB: Testing, adjusting, and balancing. 

E. TABB: Testing, Adjusting, and Balancing Bureau. 

F. TAB Specialist: An independent entity meeting qualifications to perform TAB work. 

G. TDH: Total dynamic head. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Within 60 days of Contractor's Notice to Proceed, submit 

documentation that the TAB specialist and this Project's TAB team members meet the 

qualifications specified in "Quality Assurance" Article. 

B. Strategies and Procedures Plan: Within 60 days of Contractor's Notice to Proceed, 

submit TAB strategies and step-by-step procedures as specified in "Preparation" Article. 

C. Certified TAB reports. 

D. Sample report forms. 

E. Instrument calibration reports, to include the following: 

1. Instrument type and make. 

2. Serial number. 

3. Application. 

4. Dates of use. 

5. Dates of calibration. 

1.5 QUALITY ASSURANCE 

A. TAB Specialists Qualifications: Certified by AABC. 

1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC. 

2. TAB Technician: Employee of the TAB specialist and certified by AABC as a TAB 

technician. 

B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements 

in ASHRAE 111, Section 4, "Instrumentation." 

C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, 

Section 6.7.2.3 - "System Balancing." 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to 

discover conditions in systems designs that may preclude proper TAB of systems and 

equipment. 

B. Examine installed systems for balancing devices, such as test ports and manual volume 

dampers. Verify that locations of these balancing devices are applicable for intended 

purpose and are accessible. 
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C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine design data including HVAC system descriptions, statements of design 

assumptions for environmental conditions and systems output, and statements of 

philosophies and assumptions about HVAC system and equipment controls. 

E. Examine equipment performance data including fan curves. 

1. Relate performance data to Project conditions and requirements, including 

system effects that can create undesired or unpredicted conditions that cause 

reduced capacities in all or part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC 

equipment when installed under conditions different from the conditions used to 

rate equipment performance. To calculate system effects for air systems, use 

tables and charts found in AMCA 201, "Fans and Systems," or in SMACNA's "HVAC 

Systems - Duct Design." Compare results with the design data and installed 

conditions. 

F. Examine system and equipment installations and verify that field quality-control testing, 

cleaning, and adjusting specified in individual Sections have been performed. 

G. Examine test reports specified in individual system and equipment Sections. 

H. Examine HVAC equipment and verify that bearings are greased, belts are aligned and 

tight, filters are clean, and equipment with functioning controls is ready for operation. 

I. Examine heat-transfer coils for correct piping connections and for clean and straight 

fins. 

J. Examine operating safety interlocks and controls on HVAC equipment. 

K. Report deficiencies discovered before and during performance of TAB procedures. 

Observe and record system reactions to changes in conditions. Record default set 

points if different from indicated values. 

3.2 PREPARATION 

A. Prepare a TAB plan that includes the following: 

1. Equipment and systems to be tested. 

2. Strategies and step-by-step procedures for balancing the systems. 

3. Instrumentation to be used. 

4. Sample forms with specific identification for all equipment. 

B. Perform system-readiness checks of HVAC systems and equipment to verify system 

readiness for TAB work. Include, at a minimum, the following: 

1. Airside: 

a. Verify that building has been accepted by the Engineer as being clean 

and ready for building systems to operate. 
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b. Verify that leakage and pressure tests on air distribution systems have been 

satisfactorily completed. 

c. Duct systems are clean and complete with terminals installed. 

d. Volume, smoke, and fire dampers are open and functional. 

e. Clean filters are installed. 

f. Fans are operating, free of vibration, and rotating in correct direction. 

g. Variable-frequency controllers' startup is complete and safeties are verified. 

h. Automatic temperature-control systems are operational. 

i. Ceilings are installed. 

j. Windows and doors are installed. 

k. Suitable access to balancing devices and equipment is provided. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the 

procedures contained in AABC's "National Standards for Total System Balance" or 

SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing" and in this Section. 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to 

the minimum extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material and 

thickness as used to construct ducts. 

2. After testing and balancing, install test ports and duct access doors that comply 

with requirements in Section 233300 "Air Duct Accessories." 

3. Install and join new insulation that matches removed materials. Restore insulation, 

coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation," 

Section 230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping 

Insulation." 

C. Mark equipment and balancing devices, including damper-control positions, valve 

position indicators, fan-speed-control levers, and similar controls and devices, with paint 

or other suitable, permanent identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and 

recommended testing procedures. Cross-check the summation of required outlet 

volumes with required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. Determine the best locations in main and branch ducts for accurate duct-airflow 

measurements. 

D. Check airflow patterns from the outdoor-air louvers and dampers and the return- and 

exhaust-air dampers through the supply-fan discharge and mixing dampers. 

E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 
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F. Verify that motor starters are equipped with properly sized thermal protection. 

G. Check dampers for proper position to achieve desired airflow path. 

H. Check for airflow blockages. 

I. Check condensate drains for proper connections and functioning. 

J. Check for proper sealing of air-handling-unit components. 

K. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts." 

3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed 

listed by fan manufacturer. 

1. Measure total airflow. 

a. Set outside-air, return-air, and relief-air dampers for proper position that 

simulates minimum outdoor-air conditions. 

b. Where duct conditions allow, measure airflow by main Pitot-tube traverse. If 

necessary, perform multiple Pitot-tube traverses, close to the fan and prior 

to any outlets, to obtain total airflow. 

c. Where duct conditions are not suitable for Pitot-tube traverse 

measurements, a coil traverse may be acceptable. 

2. Measure fan static pressures as follows: 

a. Measure static pressure directly at the fan outlet or through the flexible 

connection. 

b. Measure static pressure directly at the fan inlet or through the flexible 

connection. 

c. Measure static pressure across each component that makes up the air-

handling system. 

d. Report artificial loading of filters at the time static pressures are measured. 

3. Review Record Documents to determine variations in design static pressures 

versus actual static pressures. Calculate actual system-effect factors. 

Recommend adjustments to accommodate actual conditions. 

4. Obtain approval from Engineer for adjustment of fan speed higher or lower than 

indicated speed. Comply with requirements in HVAC Sections for air-handling 

units for adjustment of fans, belts, and pulley sizes to achieve indicated air-

handling-unit performance. 

5. Do not make fan-speed adjustments that result in motor overload. Consult 

equipment manufacturers about fan-speed safety factors. Modulate dampers 

and measure fan-motor amperage to ensure that no overload occurs. Measure 

amperage in full-cooling, full-heating, economizer, and any other operating 

mode to determine the maximum required brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to 

indicated airflows. 
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1. Measure airflow of submain and branch ducts. 

2. Adjust submain and branch duct volume dampers for specified airflow. 

3. Re-measure each submain and branch duct after all have been adjusted. 

C. Adjust air inlets and outlets for each space to indicated airflows. 

1. Set airflow patterns of adjustable outlets for proper distribution without drafts. 

2. Measure inlets and outlets airflow. 

3. Adjust each inlet and outlet for specified airflow. 

4. Re-measure each inlet and outlet after they have been adjusted. 

D. Verify final system conditions. 

1. Re-measure and confirm that minimum outdoor, return, and relief airflows are 

within design. Readjust to design if necessary. 

2. Re-measure and confirm that total airflow is within design. 

3. Re-measure all final fan operating data, rpms, volts, amps, and static profile. 

4. Mark all final settings. 

5. Test system in economizer mode. Verify proper operation and adjust if necessary. 

6. Measure and record all operating data. 

7. Record final fan-performance data. 

3.6 PROCEDURES FOR MOTORS 

A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the following 

data: 

1. Manufacturer's name, model number, and serial number. 

2. Motor horsepower rating. 

3. Motor rpm. 

4. Phase and hertz. 

5. Nameplate and measured voltage, each phase. 

6. Nameplate and measured amperage, each phase. 

7. Starter size and thermal-protection-element rating. 

8. Service factor and frame size. 

B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to 

prove proper operation. 

3.7 PROCEDURES FOR CONDENSING UNITS 

A. Verify proper rotation of fans. 

B. Measure entering- and leaving-air temperatures. 

C. Record fan and motor operating data. 

3.8 TOLERANCES 

A. Set HVAC system's airflow rates and water flow rates within the following tolerances: 
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1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus 10 or minus zero 

percent. 

2. Air Outlets and Inlets:   

a. Greater than 100 cfm:  Plus or minus 10 percent 

b. Less Than 100 cfm:  Plus or minus 20 percent. 

B. Maintaining pressure relationships as designed shall have priority over the tolerances 

specified above. 

3.9 PROGRESS REPORTING 

A. Initial Construction-Phase Report: Based on examination of the Contract Documents as 

specified in "Examination" Article, prepare a report on the adequacy of design for 

systems balancing devices. Recommend changes and additions to systems balancing 

devices to facilitate proper performance measuring and balancing. Recommend 

changes and additions to HVAC systems and general construction to allow access for 

performance measuring and balancing devices. 

B. Status Reports: Prepare weekly progress reports to describe completed procedures, 

procedures in progress, and scheduled procedures. Include a list of deficiencies and 

problems found in systems being tested and balanced. Prepare a separate report for 

each system and each building floor for systems serving multiple floors. 

C. Where deficiencies have been identified, assist contractor in making necessary 

changes to correct the deficiency. 

1. Report deficiency corrective measures and verify correction has been made. 

2. Verify/remeasure performance once deficiency has been corrected 

3.10 FINAL REPORT 

A. General: Prepare a certified written report; tabulate and divide the report into separate 

sections for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed 

by the certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 

3. Certify validity and accuracy of field data. 

B. Final Report Contents: In addition to certified field-report data, include the following: 

1. Fan curves. 

2. Manufacturers' test data. 

3. Field test reports prepared by system and equipment installers. 

4. Other information relative to equipment performance; do not include Shop 

Drawings and Product Data. 

5. Deficiency report with corrective measures and verification of corrections. 

C. General Report Data: In addition to form titles and entries, include the following data: 

1. Title page. 

2. Name and address of the TAB specialist. 

3. Project name. 
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4. Project location. 

5. Architect's name and address. 

6. Engineer's name and address. 

7. Contractor's name and address. 

8. Report date. 

9. Signature of TAB supervisor who certifies the report. 

10. Table of Contents with the total number of pages defined for each section of the 

report. Number each page in the report. 

11. Summary of contents including the following: 

a. Indicated versus final performance. 

b. Notable characteristics of systems. 

c. Description of system operation sequence if it varies from the Contract 

Documents. 

d. Deficiency reports and corrective actions. 

12. Nomenclature sheets for each item of equipment. 

13. Data for terminal units, including manufacturer's name, type, size, and fittings. 

14. Notes to explain why certain final data in the body of reports vary from indicated 

values. 

15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 

b. Conditions of filters. 

c. Cooling coil, wet- and dry-bulb conditions. 

d. Fan drive settings including settings and percentage of maximum pitch 

diameter. 

e. Other system operating conditions that affect performance. 

D. System Diagrams: Include schematic layouts of air systems. Present each system with 

single-line diagram and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows. 

2. Duct, outlet, and inlet sizes. 

3. Balancing stations. 

4. Position of balancing devices. 

E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the following: 

1. Unit Data: 

a. Unit identification. 

b. Location. 

c. Make and type. 

d. Model number and unit size. 

e. Manufacturer's serial number. 

f. Unit arrangement and class. 

g. Discharge arrangement. 

h. Sheave make, size in inches, and bore. 

i. Center-to-center dimensions of sheave and amount of adjustments in 

inches. 

j. Number, make, and size of belts. 

k. Number, type, and size of filters. 
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2. Motor Data: 

a. Motor make, and frame type and size. 

b. Horsepower and rpm. 

c. Volts, phase, and hertz. 

d. Full-load amperage and service factor. 

e. Sheave make, size in inches, and bore. 

f. Center-to-center dimensions of sheave and amount of adjustments in 

inches. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm. 

b. Total system static pressure in inches wg. 

c. Fan rpm. 

d. Discharge static pressure in inches wg. 

e. Filter static-pressure differential in inches wg. 

f. Cooling-coil static-pressure differential in inches wg. 

g. Outdoor airflow in cfm. 

h. Return airflow in cfm. 

i. Outdoor-air damper position. 

j. Return-air damper position. 

F. Apparatus-Coil Test Reports: 

1. Coil Data: 

a. System identification. 

b. Location. 

c. Coil type. 

d. Number of rows. 

2. Test Data (Indicated and Actual Values): 

a. Airflow rate in cfm. 

b. Air pressure drop in inches wg. 

c. Outdoor-air, wet- and dry-bulb temperatures in deg F. 

d. Return-air, wet- and dry-bulb temperatures in deg F. 

e. Entering-air, wet- and dry-bulb temperatures in deg F. 

f. Leaving-air, wet- and dry-bulb temperatures in deg F. 

g. Refrigerant expansion valve and refrigerant types. 

h. Refrigerant suction pressure in psig. 

i. Refrigerant suction temperature in deg F. 

G. Fan Test Reports: For supply, return, and exhaust fans, include the following: 

1. Fan Data: 

a. System identification. 

b. Location. 

c. Make and type. 

d. Model number and size. 

e. Manufacturer's serial number. 
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f. Arrangement and class. 

g. Sheave make, size in inches, and bore. 

h. Center-to-center dimensions of sheave and amount of adjustments in 

inches. 

2. Motor Data: 

a. Motor make, and frame type and size. 

b. Horsepower and rpm. 

c. Volts, phase, and hertz. 

d. Full-load amperage and service factor. 

e. Sheave make, size in inches, and bore. 

f. Center-to-center dimensions of sheave, and amount of adjustments in 

inches. 

g. Number, make, and size of belts. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm. 

b. Total system static pressure in inches wg. 

c. Fan rpm. 

d. Discharge static pressure in inches wg. 

e. Suction static pressure in inches wg. 

H. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 

b. Serial number. 

c. Application. 

d. Dates of use. 

e. Dates of calibration. 

3.11 VERIFICATION OF TAB REPORT 

A. The TAB specialist's test and balance engineer shall conduct the inspection in the 

presence of Architect/Engineer. 

B. Architect/Engineer shall randomly select measurements, documented in the final 

report, to be rechecked. Rechecking shall be limited to either 10 percent of the total 

measurements recorded or the extent of measurements that can be accomplished in 

a normal 8-hour business day. 

C. If rechecks yield measurements that differ from the measurements documented in the 

final report by more than the tolerances allowed, the measurements shall be noted as 

"FAILED." 

D. If the number of "FAILED" measurements is greater than 10 percent of the total 

measurements checked during the final inspection, the testing and balancing shall be 

considered incomplete and shall be rejected. 
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E. If TAB work fails, proceed as follows: 

1. TAB specialists shall recheck all measurements and make adjustments. Revise the 

final report and balancing device settings to include all changes; resubmit the 

final report and request a second final inspection. 

2. If the second final inspection also fails, Owner may contract the services of 

another TAB specialist to complete TAB work according to the Contract 

Documents and deduct the cost of the services from the original TAB specialist's 

final payment. 

F. Prepare test and inspection reports. 

END OF SECTION 23 05 93 
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SECTION 230713 - DUCT INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes insulating the following duct services: 

1. Indoor, concealed supply and outdoor air. 

2. Indoor, exposed supply and outdoor air. 

3. Indoor, concealed return located in unconditioned space. 

B. Related Sections: 

1. Section 230716 "HVAC Equipment Insulation." 

2. Section 230719 "HVAC Piping Insulation." 

3. Section 233113 "Metal Ducts" for duct liners. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor 

permeance thickness, and jackets (both factory- and field-applied if any). 

1.4 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 E84, by a testing agency acceptable to authorities having 

jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and 

cement material containers, with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate 

ASTM standard designation, type and grade, and maximum use temperature. 

B. Insulation shall be stored in weather tight storage containers on site prior to building being 

accepted as being dried in. 

C. After acceptance of the building being dried in, insulation may be stored inside the building, 

above the floor and covered to prevent contamination from  

1.6 COORDINATION 

A. Coordinate clearance requirements with duct Installer for duct insulation application.  Establish 

and maintain clearance requirements for installation of insulation and field-applied jackets and 

finishes and for space required for maintenance. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing. 

B. Schedule insulation application for interior ductwork after the building is accepted as being 

dried in. 

C. Complete installation and concealment of plastic materials as rapidly as possible in each area of 

construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum 

Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" 

articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 

than 50 ppm when tested according to ASTM C871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 

according to ASTM C795. 

E. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. 

Comply with ASTM C553, Type II and ASTM C1290, Type III with factory-applied FSK 

jacket.  
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2.2 FIRE-RATED INSULATION SYSTEMS 

A. Fire-Rated Blanket: High-temperature, flexible, blanket insulation with FSK jacket that is tested 

and certified to provide a 2-hour fire rating by an NRTL acceptable to authorities having 

jurisdiction. 

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. Mineral-Fiber Adhesive: Comply with MIL-DTL-3316D, Class 2, Grade A. 

2.4 MASTICS AND COATINGS 

A. Materials shall be compatible with insulation materials, jackets, and substrates. 

B. Vapor-Retarder Mastic: Water based; suitable for indoor use on below ambient services. 

1. Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2, Table 2, for 

insulation type and service conditions. 

2. Service Temperature Range: Minus 20 to plus 180 deg F. 

3. Comply with MIL-PRF-19565C, Type II, for permeance requirements. 

C. Vapor-Retarder Mastic: Solvent based; suitable for outdoor use on below ambient services. 

1. Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2, Table 2, for 

insulation type and service conditions. 

2. Service Temperature Range: Minus 50 to plus 220 deg F. 

D. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services. 

1. Water-Vapor Permeance: ASTM E96, greater than 1.0 perm at manufacturer's 

recommended dry film thickness. 

2. Service Temperature Range: Minus 20 to plus 180 deg F. 

2.5 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 

2. Fire- and water-resistant, flexible, elastomeric sealant. 

3. Service Temperature Range: Minus 40 to plus 250 deg F. 

4. Color: Aluminum. 
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2.6 TAPES 

A. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 

complying with ASTM C1136. 

1. Width: 3 inches. 

2. Thickness: 6.5 mils. 

3. Adhesion: 90 ounces force/inch in width. 

4. Elongation: 2 percent. 

5. Tensile Strength: 40 lbf/inch in width. 

6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

B. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 

1. Width: 2 inches. 

2. Thickness: 3.7 mils. 

3. Adhesion: 100 ounces force/inch in width. 

4. Elongation: 5 percent. 

5. Tensile Strength: 34 lbf/inch in width. 

2.7 SECUREMENTS 

A. Bands: 

1. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 

thick, 1/2 inch wide with wing seal or closed seal. 

2. Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept 

metal bands. Spring size determined by manufacturer for application. 

B. Insulation Pins and Hangers: 

1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to 

projecting spindle that is capable of holding insulation, of thickness indicated, securely in 

position indicated when self-locking washer is in place. Comply with the following 

requirements: 

a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches 

square. 

b. Spindle:  Aluminum, fully annealed, 0.106-inch-diameter shank, length to suit 

depth of insulation indicated. 

c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated 

capability to bond insulation hanger securely to substrates indicated without 

damaging insulation, hangers, and substrates. 

2. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate fastened 

to projecting spindle that is capable of holding insulation, of thickness indicated, securely 

in position indicated when self-locking washer is in place. Comply with the following 

requirements: 

a. Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter. 
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b. Spindle: Nylon, 0.106-inch-diameter shank, length to suit depth of insulation 

indicated, up to 2-1/2 inches. 

c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated 

capability to bond insulation hanger securely to substrates indicated without 

damaging insulation, hangers, and substrates. 

3. Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle that is 

capable of holding insulation, of thickness indicated, securely in position indicated when 

self-locking washer is in place. Comply with the following requirements: 

a. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square. 

b. Spindle:  Aluminum, fully annealed, 0.106-inch-diameter shank, length to suit 

depth of insulation indicated. 

c. Adhesive-backed base with a peel-off protective cover. 

4. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick, 

aluminum sheet, with beveled edge sized as required to hold insulation securely in place 

but not less than 1-1/2 inches in diameter. 

a. Protect ends with capped self-locking washers incorporating a spring steel insert to 

ensure permanent retention of cap in exposed locations. 

5. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-

thick nylon sheet, with beveled edge sized as required to hold insulation securely in place 

but not less than 1-1/2 inches in diameter. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 

and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 

3. Verify the building has been accepted as dried in. 

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. 
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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 ducts and fittings. 

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for 

each item of duct 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. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 

adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. 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. 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. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 

and dry film thicknesses. 

K. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 

thickness. 

L. Finish installation with systems at operating conditions. Repair joint separations and cracking 

due to thermal movement. 

M. 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. 
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3.4 PENETRATIONS 

A. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 

continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 

joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 

least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 

Install insulation continuously through walls and partitions. 

3.5 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply and outdoor air. 

2. Indoor, exposed supply, return, and outdoor air. 

B. Items Not Insulated: 

1. Fibrous-glass ducts. 

2. Metal ducts with duct liner, including double wall ducts, of sufficient thickness to comply 

with energy code and ASHRAE/IESNA 90.1. 

3. Factory-insulated flexible ducts. 

4. Factory-insulated plenums and casings. 

5. Flexible connectors. 

6. Vibration-control devices. 

7. Factory-insulated access panels and doors. 

3.6 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed Duct Work within the building insulated envelope: 

1. Supply-air, return-air, outside-air and relief air ducts 

2. Rectangular, round and flat-oval 

3. Use the following insulation type and thickness: 

 

a. Mineral-Fiber Blanket:  minimum 2-3/16 inches thick and 0.75-lb/cu. ft. nominal 

density with Factory FSK jacket 

END OF SECTION 23 07 13 



The Walker Group Architecture, Inc. 
 

Jones County Public Works Building 

 

FACILITY LIQUEFIED-PETROLEUM GAS PIPING 231126 - 1 

SECTION 231126 - FACILITY LIQUEFIED-PETROLEUM GAS PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Steel pipe and fittings. 

2. PE pipe, tubing, and fittings. 

3. Piping specialties. 

4. Manual gas shutoff valves. 

5. Motorized gas valves. 

6. Pressure regulators. 

7. Dielectric fittings. 

8. Detectable warning tape. 

1.2 DEFINITIONS 

A. LPG: Liquefied-petroleum gas. 

B. PE: Polyethylene. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of the following: 

1. Piping specialties. 

2. Corrugated, stainless-steel tubing with associated components. 

3. Valves: Include pressure rating, capacity, settings, and electrical connection data of 

selected models. 

4. Pressure Regulators: Indicate pressure ratings and capacities. 

5. Service Meters: Indicate pressure ratings and capacities. Include bypass fittings, meter 

bars, and supports. 

6. Dielectric fittings. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Handling Flammable Liquids: Remove and dispose of liquids from existing LPG piping 

according to requirements of authorities having jurisdiction. 

B. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, 

storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 

moisture. 
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C. Store pipes and tubes with protective PE coating to avoid damaging coating and protect from 

direct sunlight. 

D. Protect stored PE pipes, tubing, and valves from direct sunlight. 

1.5 PROJECT CONDITIONS 

A. Perform site survey, research public utility records, and verify existing utility locations. Contact 

utility-locating service for area where Project is located. 

PART 2 - PRODUCTS 

A. Comply with requirements of NFPA 58 and the International Fuel Gas Code for LPG 

distribution system, including materials, installation, and testing. 

B. Minimum Operating-Pressure Ratings: 

1. Minimum Operating Pressure for Piping and Valves: 125 psig unless otherwise indicated. 

C. LPG System Pressure within Buildings: 

1. System Pressure within Buildings, One Pressure Range: 2 psig or less. See piping 

schedule on plans for project specific schedule.  

2.2 PIPE, TUBING, AND FITTINGS 

A. Steel Pipe: ASTM A53/A53M black steel, Schedules 40 and 80, Type E or S, Grade B. 

 

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern. 

2. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, 

and threaded ends. 

3. Protective Coating for Underground Piping: Factory-applied, three-layer coating of 

epoxy, adhesive, and PE. 

a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves. 

B. PE Pipe, Tubing, and Fittings: 

1. PE Pipe and Tubing: ASTM D2513, SDR 11. 

2. PE Fittings: ASTM D2683, socket-fusion type or ASTM D3261, butt-fusion type. 

3. PE Transition Fittings: Factory-fabricated fittings with PE pipe complying with 

ASTM D2513, SDR 11, and steel pipe complying with ASTM A53/A53M, black steel, 

Schedule 40, Type E or S, Grade B. 

4. Anodeless Service-Line Risers: Factory fabricated and leak tested. 

a. Underground Portion: PE pipe complying with ASTM D2513, SDR 11 inlet. 



The Walker Group Architecture, Inc. 
 

Jones County Public Works Building 

 

FACILITY LIQUEFIED-PETROLEUM GAS PIPING 231126 - 3 

b. Casing: Steel pipe complying with ASTM A53/A53M, Schedule 40, black steel, 

Type E or S, Grade B with corrosion-protective coating covering. Vent casing 

aboveground. 

c. Aboveground Portion: PE transition fitting. 

d. Outlet is to be threaded or flanged or suitable for welded connection. 

e. Tracer wire connection. 

f. Ultraviolet shield. 

g. Stake supports with factory finish to match steel pipe casing or carrier pipe. 

2.3 PIPING SPECIALTIES 

A. Appliance Flexible Connectors: 

1. Indoor, Fixed-Appliance Flexible Connectors: ANSI Z21.24. 

2. Indoor, Movable-Appliance Flexible Connectors: ANSI Z21.69. 

3. Outdoor, Appliance Flexible Connectors: ANSI Z21.75. 

4. CSST with polymer coating. 

5. Operating-Pressure Rating: 0.5 psig. 

6. End Fittings: Zinc-coated steel. 

7. Threaded Ends: ASME B1.20.1. 

8. Maximum Length: 36 inches. 

2.4 JOINING MATERIALS 

A. Joint Compound and Tape: Suitable for LPG. 

2.5 MANUAL GAS SHUTOFF VALVES 

A. Manual Gas Shutoff Valves - Metallic: 

 

1. Description: Metallic ball valve or metallic plug valve of type indicated in schedules 

under Part 3. 

2. Standards: 

a. ASME B16.33. 

3. System Pressure Rating: 125psig 

4. End Connections: 

a. Threaded Ends: ASME B1.20.1. 

b. Dryseal Threads on Flare Ends: ASME B1.20.3. 

c. Flanged Ends: ASME B16.5 for steel flanges. 

B. Manual Gas Shutoff Ball Valves - PE: 

 

1. Standard: ASME B16.40. 

2. Body: PE. 

3. Ball: Polypropylene. 

4. Stem: Acetal. 
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5. Seats and Seals: NBR. 

6. Ends: Plain or fusible to match piping. 

7. CWP Rating: 125 psig. 

8. Operating Temperature: Minus 20 to plus 140 deg F. 

9. Operator: Nut or flat head for key operation. 

C. Valve Boxes: 

1. Cast-iron, two-section box. 

2. Top section with cover with "GAS" lettering. 

3. Bottom section with base to fit over valve and barrel a minimum of 5 inches in diameter. 

4. Adjustable cast-iron extensions of length required for depth of bury. 

5. Include tee-handle, steel operating wrench with socket end fitting valve nut or flat head 

and with stem of length required to operate valve. 

2.6 PRESSURE REGULATORS 

A. Line-Pressure Regulators: 

 

1. Standards: 

a. NFPA 58. 

b. ANSI Z21.80/CSA 6.22. 

2. Single-port, self-contained regulator with orifice no larger than required at maximum 

pressure inlet and no pressure-sensing piping external to the regulator. 

3. Pressure regulator is to maintain discharge pressure-setting downstream and is not exceed 

150 percent of design discharge pressure at shutoff. 

4. Maximum Inlet Pressure: 10 psig  
5. Maximum Outlet Pressure: 2 psig. 

6. End Connections: Threaded for regulators NPS 2 and smaller; flanged for regulators 

NPS 2-1/2 and larger. 

7. Overpressure Protection Device: Factory mounted on pressure regulator. 

8. Atmospheric Vent: Factory- or field-installed, stainless steel screen in opening if not 

connected to vent piping. 

B. Appliance Pressure Regulators: 

 

1. Standards: 

a. NFPA 58. 

2. Regulator may include vent-limiting device, instead of vent connection, if approved by 

authorities having jurisdiction. 

3. Maximum Inlet Pressure: 2 psig 

4. Maximum Outlet Pressure: 1 psig  

5.  

6. Integral ball-check bypass valve. 
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2.7 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 

nonconductive insulating material. Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 

 

1. Standard: ASSE 1079. 

2. Pressure Rating: 125 psig minimum at 180 deg F. 

3. End Connections: Solder-joint copper alloy and threaded ferrous. 

2.8 DETECTABLE WARNING TAPE 

A. Acid- and alkali-resistant PE film warning tape manufactured for marking and identifying 

underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with 

a description of utility, with metallic core encased in a protective jacket for corrosion protection, 

detectable by metal detector when tape is buried up to 30 inches deep; colored yellow. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for LPG piping system to verify actual locations of piping connections 

before equipment installation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 EARTHWORK 

A. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and 

backfilling. 

3.3 PREPARATION 

A. Close equipment-shutoff valves before turning off LPG to premises or piping section. 

B. Inspect LPG piping in accordance with code(s) and authority having jurisdiction to determine 

that LPG utilization devices are turned off in piping section affected. 

C. Comply with requirements of code(s) and authority having jurisdiction for prevention of 

accidental ignition. 

3.4 INSTALLATION OF OUTDOOR PIPING 

A. Comply with code and authority having jurisdiction requirements for installation and purging of 

LPG piping. 
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B. Install underground, LPG piping buried a minimum of 12 inches below finished grade. Comply 

with requirements in Section 312000 "Earth Moving" for excavating, trenching, and backfilling. 

C. Steel Piping with Protective Coating: 

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints. 

2. Repair damage to PE coating on pipe as recommended in writing by protective coating 

manufacturer. 

3. Replace pipe having damaged PE coating with new pipe. 

D. Install fittings for changes in direction and branch connections. 

3.5 INSTALLATION OF INDOOR PIPING 

A. Comply with NFPA 58 for installation and purging of LPG piping. 

B. 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, and other design considerations. Install piping as indicated unless deviations to 

layout are approved on coordination drawings. 

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during 

progress of construction. 

D. Install piping in concealed locations unless otherwise indicated. Piping in equipment rooms and 

service areas may be installed exposed. Piping is not to be installed in inaccessible locations. 

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 

otherwise. 

F. Locate valves for easy access from a standing position. 

G. Install LPG piping at uniform grade of 2 percent down toward drip and sediment traps. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Comply with requirements in Sections specifying gas-fired appliances and equipment, and 

verify final appliance and equipment locations for roughing-in. 

K. Drips and Sediment Traps: Install drips at points where condensate may collect, including 

service-meter outlets. Locate where readily accessible to permit cleaning and emptying. Do not 

install where condensate is subject to freezing. 

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. 

Use nipple a minimum length of three pipe diameters, but not less than 3 inches long and 

same size as connected pipe. Install with space below bottom of drip to remove plug or 

cap. 



The Walker Group Architecture, Inc. 
 

Jones County Public Works Building 

 

FACILITY LIQUEFIED-PETROLEUM GAS PIPING 231126 - 7 

L. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side 

down. 

M. Connect branch piping from top or side of horizontal piping. 

N. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each 

piece of equipment. Unions are not required at flanged connections. 

O. Do not use LPG piping as grounding electrode. 

P. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated 

valve. 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 

for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping." 

R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 

requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC 

Piping." 

S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 

requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping." 

3.6 INSTALLATION OF VALVES 

A. Install manual gas shutoff valve for each gas appliance ahead of CSST, aluminum, or copper 

connector. 

B. Install underground valves with valve boxes. 

C. Install regulators and overpressure protection devices with maintenance access space adequate 

for servicing and testing. 

D. Install earthquake valves aboveground outside buildings according to listing. 

E. Install anode for metallic valves in underground PE piping. 

F. Do not install valves in return-air plenums. 

3.7 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 

C. Threaded Joints: 

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 

2. Cut threads full and clean using sharp dies. 



The Walker Group Architecture, Inc. 
 

Jones County Public Works Building 

 

FACILITY LIQUEFIED-PETROLEUM GAS PIPING 231126 - 8 

3. Ream threaded pipe ends to remove burrs and restore full ID of pipe. 

4. Apply appropriate tape or thread compound to external pipe threads unless dryseal 

threading is specified. 

5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged. Do not use pipe sections that have cracked or open welds. 

D. Welded Joints: 

1. Construct joints in accordance with AWS D10.12/D10.12M, using qualified processes 

and welding operators. 

2. Bevel plain ends of steel pipe. 

3. Patch factory-applied protective coating as recommended by manufacturer at field welds 

and where damage to coating occurs during construction. 

E. Brazed Joints: Construct joints in accordance with AWS's "Brazing Handbook," Ch. 22, "Pipe 

and Tube." 

F. Flanged Joints: Install gasket material, size, type, and thickness appropriate for LPG service. 

Install gasket concentrically positioned. 

G. Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare 

dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not 

overtighten. 

H. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or 

paper towels. Join in accordance with ASTM D2657. 

1. Plain-End Pipe and Fittings: Use butt fusion. 

2. Plain-End Pipe and Socket Fittings: Use socket fusion. 

3.8 PIPING CONNECTIONS 

A. Connect to utility's gas main according to utility's procedures and requirements. 

B. Install LPG piping electrically continuous and bonded to gas appliance equipment grounding 

conductor of the circuit powering the appliance in accordance with NFPA 70. 

C. Install piping adjacent to appliances to allow service and maintenance of appliances. 

D. Connect piping to appliances using manual gas-shutoff valves and unions. Install valve within 

72 inches of each gas-fired appliances and equipment. Install union between valve and 

appliances or equipment. 

3.9 INSTALLATION OF LABELING AND IDENTIFICATION 

A. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" 

for piping and valve identification. 
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B. Install detectable warning tape directly above gas piping, 12 inches below finished grade, 

except 6 inches below subgrade under pavements and slabs. 

C. Label and identify gas piping and pressure outside a multitenant building by tenant. 

3.10 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Comply with requirements of the code(s) and authority having jurisdiction for testing, 

inspection, and purging of LPG installation. 

B. LPG installation will be considered defective if it does not pass tests and inspections. Defective 

products are to be replaced. 

C. Prepare test and inspection reports. 

3.11 OUTDOOR PIPING SCHEDULE 

A. Underground piping is to be: 

1. PE pipe, tubing, and fittings joined by heat-fusion, or mechanical couplings; service-line 

risers with tracer wire terminated in an accessible location. 

B. Aboveground piping is to be: 

 

1. Schedule 40, steel pipe with malleable-iron fittings and threaded joints. 

3.12 INDOOR PIPING SCHEDULE  

A. Aboveground piping is to be: 

 

1. Schedule 40, steel pipe with malleable-iron fittings and threaded joints. 

3.13 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Valves for pipe NPS 2 and smaller is to be the following: 

1. One-piece, bronze ball valve with bronze trim. 

2. Two-piece, full-port, bronze ball valves with bronze trim. 

3. Bronze plug valve. 

B. Valves for pipe NPS 2-1/2 (DN 65) and larger is to be the following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 

2. Bronze plug valve. 

3. Cast-iron, non-lubricated plug valve. 
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END OF SECTION 231126 
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SECTION 23 23 00 - REFRIGERANT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Refrigerant pipes and fittings. 

1.3 ACTION SUBMITTALS 

A. Product Data: For refrigerant piping, fittings and piping specialty. 

1.4 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to 2010 ASME Boiler and 

Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications." 

B. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems." 

C. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components." 

1.5 PRODUCT STORAGE AND HANDLING 

A. Store piping with end caps in place to ensure that piping interior and exterior are clean when 

installed. 

PART 2 - PRODUCTS 

2.1 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. 
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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/A5.8M. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS FOR REFRIGERANT 

A. Refrigerant Piping for Air-Conditioning Applications: Copper, Type ACR, drawn-temper 

tubing and wrought-copper fittings with brazed or soldered joints. 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems. Install piping as indicated with VRF system vendor’s approved pipe sizing for system 
provided. 

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. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 

fittings. 

J. Arrange piping to allow inspection and service of refrigeration equipment.  

K. Install piping with adequate clearance between pipe and adjacent walls and hangers or between 

pipes for insulation installation. 

3.3 PIPE JOINT CONSTRUCTION 

A. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, 

to prevent scale formation. 
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B. Soldered Joints: Construct joints according to ASTM B 828 or CDA's "Copper Tube 

Handbook." 

C. 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. 

3.4 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with Division 23 "Hangers and Supports for HVAC Piping and Equipment" for 

hangers, supports, and anchor devices. 

B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet long. 

2. Copper-clad hangers and supports for hangers and supports in direct contact with copper 

pipe. 

C. Install hangers for copper tubing, with maximum horizontal spacing and minimum rod 

diameters, to comply with MSS-58, locally enforced codes, and authorities having jurisdiction 

requirements, whichever are most stringent. 

D. Support horizontal piping within 12 inches of each fitting. 

E. Support vertical runs of copper tubing to comply with MSS-58, locally enforced codes, and 

authorities having jurisdiction requirements, whichever are most stringent. 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Comply with ASME B31.5, Chapter VI. 

2. Test refrigerant piping per VRF system manufacturer’s instructions. 

B. Prepare test and inspection reports. 

3.6 SYSTEM CHARGING 

A. Charge system using the following procedures: 

1. Charge per VRF Manufacturer’s instructions.. 

END OF SECTION 23 23 00 
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SECTION 23 31 13 - METAL DUCTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Single-wall rectangular ducts and fittings. 

2. Double-wall rectangular ducts and fittings. 

3. Single-wall round and flat-oval ducts and fittings. 

4. Double-wall round and flat-oval ducts and fittings. 

5. Sheet metal materials. 

6. Duct liner. 

7. Sealants and gaskets. 

8. Hangers and supports. 

9. Seismic-restraint devices. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of the following products: 

1. Liners and adhesives. 

2. Sealants and gaskets. 

3. Seismic-restraint devices. 

B. Sustainable Design Submittals: 

1. Product Data: For adhesives, indicating VOC content. 

2. Product Data: For sealants, indicating VOC content. 

C. Construction submittal data: 

1. Fabrication, assembly, and gages provided base on size and pressure class. 

2. Fittings. 

3. Reinforcement and spacing. 

4. Seam and joint construction. 

5. Hangers and supports, including methods for duct and building 

attachment, seismic restraints, and vibration isolation. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Duct Design: Duct construction, including sheet metal thicknesses, seam and joint 

construction, reinforcements, and hangers and supports, shall comply with SMACNA's 

"HVAC Duct Construction Standards - Metal and Flexible" and with performance 

requirements and design criteria indicated in "Duct Schedule" Article. 

B. Structural Performance: Duct hangers and supports and seismic restraints shall 

withstand the effects of gravity and seismic loads and stresses within limits and under 

conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible" and ASCE/SEI 7. Seismically brace duct hangers and supports in accordance 

with SMACNA's "Seismic Restraint Manual: Guidelines for Mechanical Systems." 

1. Seismic Hazard Level where required will be listed on the mechanical plan sheets. 

C. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in 

ASHRAE 62.1. 

D. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 

Equipment," and Section 7 - "Construction and System Startup." 

E. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - 

"HVAC System Construction and Insulation." 

F. Duct Dimensions: Unless otherwise indicated on the plans, all duct dimensions indicated 

on Drawings are inside clear dimensions and do not include insulation or duct wall 

thickness. 

2.2 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible" based on indicated static-pressure class unless 

otherwise indicated. 

1. Construct ducts of G-90 galvanized sheet steel unless otherwise indicated. 

B. Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse 

Joints," for static-pressure class, applicable sealing requirements, materials involved, 

duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible." 

C. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's 

"HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular 

Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, 

materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible." All longitudinal seams shall be 

Pittsburgh lock seams unless otherwise specified for specific application. 
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D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select 

types and fabricate in accordance with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Ch. 4, "Fittings and Other Construction," for static-

pressure class, applicable sealing requirements, materials involved, duct-support 

intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible." 

2.3 SINGLE-WALL ROUND  DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on 

indicated static-pressure class unless otherwise indicated. 

1. Construct ducts of galvanized sheet steel unless otherwise indicated. 

B. Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and 

diameter of the round sides connecting the flat portions of the duct (minor dimension). 

C. Transverse Joints: Double O-Ring type seal or flanged and gasketed joints. 

D. Longitudinal Seams: Spiral wound factory formed seal from continuous roll of metal. 

E. Tees and Laterals: Factory formed and welded joints. 

2.4 DOUBLE-WALL ROUND DUCTS AND FITTINGS 

A. Round Ducts: Indicated dimensions are the duct diameter of the inner duct. 

1. Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on static-pressure 

class unless otherwise indicated. 

a. Construct ducts of galvanized sheet steel unless otherwise indicated. 

2. Transverse Joints: Double O-Ring seal or flanged and gasketed. 

3. Longitudinal Seams: Spiral wound factory formed seal from continuous roll. 

4. Tees and Laterals: Factory formed and welded joints. 

B. Inner Duct: Minimum 24-gauge perforated galvanized sheet steel having 3/32-inch-

diameter perforations, with overall open area of 23 percent. 

C. Interstitial Insulation: Fibrous-glass liner complying with ASTM C1071, NFPA 90A, or 

NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard." 

1. Maximum Thermal Conductivity:  0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean 

temperature. 

2. Install spacers that position the inner duct at uniform distance from outer duct 

without compressing insulation. 

3. Coat insulation with antimicrobial coating. 
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4. Cover insulation with polyester film complying with UL 181, Class 1. 

2.5 SHEET METAL MATERIALS 

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible" for acceptable materials, material thicknesses, and 

duct construction methods unless otherwise indicated. Sheet metal materials shall be 

free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel: Comply with ASTM A653/A653M. 

1. Galvanized Coating Designation:  G90. 

2. Finishes for Surfaces Exposed to View: Mill phosphatized. 

C. Reinforcement Shapes and Plates: ASTM A36/A36M, steel plates, shapes, and bars; 

galvanized. 

D. Tie Rods: Galvanized steel, 1/4-inch-minimum diameter for lengths 36 inches or less; 3/8-

inch-minimum diameter for lengths longer than 36 inches. 

2.6 DUCT LINER 

A. Fibrous-Glass Duct Liner: Comply with ASTM C1071, NFPA 90A, or NFPA 90B; and with 

NAIMA AH124, "Fibrous Glass Duct Liner Standard." 

1. Maximum Thermal Conductivity: 

a. Type I, Flexible:  0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean 

temperature. 

2. Antimicrobial Erosion-Resistant Coating: Apply to the surface of the liner that will 

form the interior surface of the duct to act as a moisture repellent and erosion-

resistant coating. Antimicrobial compound shall be tested for efficacy by an NRTL 

and registered by the EPA for use in HVAC systems. 

3. Water-Based Liner Adhesive: Comply with NFPA 90A or NFPA 90B and with 

ASTM C916. 

a. Adhesive shall have a VOC content of 80 g/L or less. 

 

2.7 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants 

and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-

developed index of 50 when tested in accordance with UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 
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1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified 

acrylic/silicone activator to react exothermically with tape to form hard, durable, 

airtight seal. 

2. Tape Width:  4 inches. 

3. Sealant: Modified styrene acrylic. 

4. Water resistant. 

5. Mold and mildew resistant. 

6. Maximum Static-Pressure Class: 10 inch wg, positive and negative. 

7. Service: Indoor and outdoor. 

8. Service Temperature: Minus 40 to plus 200 deg F. 

9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), 

stainless steel, or aluminum. 

10. Sealant shall have a VOC content of 420 g/L or less. 

C. Water-Based Joint and Seam Sealant: 

1. Application Method: Brush on. 

2. Solids Content: Minimum 65 percent. 

3. Shore A Hardness: Minimum 20. 

4. Water resistant. 

5. Mold and mildew resistant. 

6. VOC: Maximum 75 g/L (less water). 

7. Maximum Static-Pressure Class: 10 inch wg, positive and negative. 

8. Service: Indoor or outdoor. 

9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), 

stainless steel, or aluminum sheets. 

D. Flanged Joint Sealant: Comply with ASTM C920. 

1. General: Single-component, acid-curing, silicone, elastomeric. 

2. Type: S. 

3. Grade: NS. 

4. Class: 25. 

5. Use: O. 

6. Sealant shall have a VOC content of 420 g/L or less. 

E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene 

plasticizer. 

F. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and 

shall be rated for10-inch wg static-pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 

3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated 

couplings and fitting spigots. 

2.8 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts. 
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B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or 

galvanized rods with threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, 

"Minimum Hanger Sizes for Round Duct." 

D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603. 

E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A492. 

F. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and 

bolts designed for duct hanger service; with an automatic-locking and clamping 

device. 

G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; 

compatible with duct materials. 

H. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement 

of duct system. Indicated duct locations, configurations, and arrangements were used 

to size ducts and calculate friction loss for air-handling equipment sizing and for other 

design considerations. Install duct systems as indicated unless deviations to layout are 

approved on Shop Drawings and coordination drawings. 

B. Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible" unless otherwise indicated. 

C. Install ducts in maximum practical lengths with fewest possible joints. 

D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and 

for branch connections. 

E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 

perpendicular to building lines. 

F. Install ducts close to walls, overhead construction, columns, and other structural and 

permanent enclosure elements of building. 

G. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

H. Route ducts to avoid passing through transformer vaults and electrical equipment 

rooms and enclosures. 
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I. Where ducts pass through non-fire-rated interior partitions and exterior walls and are 

exposed to view, cover the opening between the partition and duct or duct insulation 

with sheet metal flanges of same metal thickness as the duct. Overlap openings on four 

sides by at least 1-1/2 inches. 

J. Install fire, combination fire/smoke, and smoke dampers where indicated on Drawings 

and as required by code, and by local authorities having jurisdiction.  

K. Protect duct interiors from moisture, construction debris and dust, and other foreign 

materials both before and after installation. Comply with SMACNA's "IAQ Guidelines for 

Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness for New 

Construction Guidelines." 

L. Elbows: Use long-radius elbows wherever they fit. 

1. Fabricate 90-degree rectangular mitered elbows to include turning vanes. 

2. Fabricate 90-degree round elbows with a minimum of three segments for 12 

inches and smaller and a minimum of five segments for 14 inches and larger. 

M. Branch Connections: Use lateral or conical branch connections. 

3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do 

not use two-part tape sealing system. 

C. Maintain consistency, symmetry, and uniformity in arrangement and fabrication of 

fittings, hangers and supports, duct accessories, and air outlets. 

D. Repair or replace damaged sections and finished work that does not comply with 

these requirements. 

3.3 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 

Schedule" Article in accordance with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible." 

B. Seal ducts at a minimum to the following seal classes in accordance with SMACNA's 

"HVAC Duct Construction Standards - Metal and Flexible": 

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2. Make Up Air, Supply-Air Ducts, Exhaust and Return Ducts: Seal Class A. 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 

Chapter 5, "Hangers and Supports." 
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B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel 

fasteners appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 

2. Install powder-actuated concrete fasteners after concrete is placed and 

completely cured. 

3. Use powder-actuated concrete fasteners for standard-weight aggregate 

concretes or for slabs more than 4 inches thick. 

4. Do not use powder-actuated concrete fasteners for lightweight-aggregate 

concretes or for slabs less than 4 inches thick. 

5. Do not use powder-actuated concrete fasteners for seismic restraints. 

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, 

"Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers 

and supports within 24 inches of each elbow and within 48 inches of each branch 

intersection. 

D. Hangers Exposed to View: Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with 

welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a 

maximum intervals of 16 feet. 

F. Install upper attachments to structures. Select and size upper attachments with pull-out, 

tension, and shear capacities appropriate for supported loads and building materials 

where used. 

3.5 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with 

Section 233300 "Air Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 

branch, outlet and inlet, and terminal unit connections. 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Leakage Tests: 

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test 

report for each test. 

2. Test the following systems: 

a. Supply ducts located between air handlers and air terminals. 

b. Exhaust ducts on the downstream side of the fans serving laboratory hoods 

and/or located within a return air plenum. 
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3. Disassemble, reassemble, and seal segments of systems to accommodate 

leakage testing and for compliance with test requirements. 

4. Testing of each duct section is to be performed with access doors, coils, filters, 

dampers, and other duct-mounted devices in place as designed. No devices are 

to be removed or blanked off so as to reduce or prevent additional leakage. 

5. Test for leaks before applying external insulation. 

6. Conduct tests at static pressures equal to maximum design pressure of system or 

section being tested. If static-pressure classes are not indicated, test system at 4” 
wg. 

7. Give seven days' advance notice for testing. 

C. Duct System Cleanliness: 

1. Provide access doors per Division 23 Air Duct Accessories within ten feet of the 

duct system connection to the supply and return of air handers. 

a. Minimum access door size shall be 12” x 12”. 

2. Designer shall visually inspect duct system to ensure that no visible contaminants 

are present. 

D. Duct system will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.7 DUCT CLEANING 

A. Duct systems determined not to have been maintained clean during the construction 

process by the Designer, shall be cleaned prior to proceeding with Testing and 

Balancing. 

B. Duct system used prior to approval of the designer shall be cleaned.  HVAC SYSTEMS 

SHALL NOT BE USED FOR TEMPORARY CONDITIONING OF THE BUILDING. 

C. Where cleaning is found to be necessary, the following shall be employed. 

D. Clean duct system(s) before testing, adjusting, and balancing. 

E. Use duct cleaning methodology as indicated in NADCA ACR. 

F. Use service openings for entry and inspection. 

1. Provide openings with access panels appropriate for duct static-pressure and 

leakage class at dampers, coils, and any other locations where required for 

inspection and cleaning access. Provide insulated panels for insulated or lined 

duct. Patch insulation and liner as recommended by duct liner manufacturer. 

Comply with Section 233300 "Air Duct Accessories" for access panels and doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 

3. Remove and reinstall ceiling to gain access during the cleaning process. 

G. Particulate Collection and Odor Control: 
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1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 

percent collection efficiency for 0.3-micron-size (or larger) particles. 

2. When venting vacuuming system to outdoors, use filter to collect debris removed 

from HVAC system, and locate exhaust downwind and away from air intakes and 

other points of entry into building. 

H. Clean the following components by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 

2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling 

supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and 

drive assemblies. 

3. Air-handling unit internal surfaces and components including mixing box, coil 

section, air wash systems, spray eliminators, condensate drain pans, humidifiers 

and dehumidifiers, filters and filter sections, and condensate collectors and 

drains. 

4. Coils and related components. 

5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums 

and mechanical equipment rooms. 

6. Supply-air ducts, dampers, actuators, and turning vanes. 

7. Dedicated exhaust and ventilation components and makeup air systems. 

I. Mechanical Cleaning Methodology: 

1. Clean metal duct systems using mechanical cleaning methods that extract 

contaminants from within duct systems and remove contaminants from building. 

2. Use vacuum-collection devices that are operated continuously during cleaning. 

Connect vacuum device to downstream end of duct sections so areas being 

cleaned are under negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces 

without damaging integrity of metal ducts, duct liner, or duct accessories. 

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit 

duct liner to get wet. Replace fibrous-glass duct liner that is damaged, 

deteriorated, or delaminated or that has friable material, mold, or fungus growth. 

5. Clean coils and coil drain pans in accordance with NADCA ACR. Keep drain pan 

operational. Rinse coils with clean water to remove latent residues and cleaning 

materials; comb and straighten fins. 

6. Provide drainage and cleanup for wash-down procedures. 

7. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if 

fungus is present. Apply antimicrobial agents in accordance with manufacturer's 

written instructions after removal of surface deposits and debris. 

3.8 STARTUP 

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and 

Balancing for HVAC." 

3.9 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated: 
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1. Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage 

class as indicated below. 

B. Supply Ducts, Return Ducts, Make-up Air Ducts, Exhaust Ducts: 

1. Pressure Class:  

a. Supply Ducts located upstream of air terminals: 4” wg. 
b. All other ducts: 2” wg. 

2. SMACNA Seal Class: 

a. All ducts:  SMACNA Seal Class A. 

C. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts:  Galvanized steel. 

D. Liner:  

1. Fibrous glass, Type I, 1 inch thick. 

E. Double-Wall Duct Interstitial Insulation: 

1. 1-1/2 inches thick. 

F. Elbow Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

2. Radius with minimum 1.5 radius-to-diameter ratio. 

3. Mitered with vanes complying with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and 

Figure 4-4, "Vane Support in Elbows." 

4. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Figure 3-4, "Round Duct Elbows." 

a. 1.5 radius-to-diameter ratio and five segments for 90-degree elbow. 

G. Branch Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Figure 4-6, "Branch Connection." 

a. Rectangular Main to Rectangular Branch: 45-degree entry. 

b. Rectangular Main to Round Branch: Conical spin in. 

2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and 

Figure 3-6, "Conical Tees." Saddle taps are permitted in existing duct. 

a. Conical tap. 

3. Rectangular diffuser tap on round or oval duct exposed to view. 

a. 45 degree entry on upstream side.   

b. Continuous factory welded joint. 
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END OF SECTION 23 31 13 
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SECTION 23 33 00 - AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Backdraft and pressure relief dampers. 

2. Barometric relief dampers. 

3. Manual volume dampers. 

4. Control dampers. 

5. Flange connectors. 

6. Duct silencers. 

7. Turning vanes. 

8. Remote damper operators. 

9. Duct-mounted access doors. 

10. Flexible connectors. 

11. Duct accessory hardware. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For duct accessories. Include details and attachments to other work. 

1. Detail duct accessories fabrication and installation in ducts and other 

construction. Include dimensions, weights, loads, and required clearances; and 

method of field assembly into duct systems and other construction. Include the 

following: 

a. Special fittings. 

b. Manual volume damper installations. 

c. Control-damper installations. 

d. Fire-damper, smoke-damper, combination fire- and smoke-damper and 

ceiling damper installations, including sleeves; and duct-mounted access 

doors and remote damper operators. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air duct accessories to include in operation and 

maintenance manuals. 
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1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. 

1. Fusible Links: Furnish quantity equal to 10 percent of amount installed. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and 

with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 

acceptable materials, material thicknesses, and duct construction methods unless 

otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller 

marks, stains, discolorations, and other imperfections. 

2.2 MATERIALS 

A. Galvanized Sheet Steel: Comply with ASTM A653/A653M. 

1. Galvanized Coating Designation:  G90. 

2. Exposed-Surface Finish: Mill phosphatized. 

B. Stainless-Steel Sheets: Comply with ASTM A480/A480M, Type 304, and having a No. 2 

finish for concealed ducts. 

C. Aluminum Sheets: Comply with ASTM B209, Alloy 3003, Temper H14; with mill finish for 

concealed ducts. 

D. Extruded Aluminum: Comply with ASTM B221, Alloy 6063, Temper T6. 

E. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on 

galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel 

ducts. 

2.3 BACKDRAFT AND PRESSURE RELIEF DAMPERS 

A. Description: Gravity balanced. 

B. Maximum Air Velocity:  2000 fpm. 

C. Maximum System Pressure:  3-inch wg. 

D. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel, or equivalent in materials 

to match duct system, with welded corners or mechanically attached and mounting 

flange where required. 
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E. Blades: Multiple single-piece blades, maximum 6-inch width, 0.050-inch-thick aluminum 

sheet with sealed edges. 

F. Blade Action: Parallel. 

G. Blade Seals:  Neoprene, mechanically locked. 

H. Blade Axles: 

1. Material:  Galvanized steel or Stainless steel. 

I. Tie Bars and Brackets:  Aluminum or Galvanized steel. 

J. Return Spring: Adjustable tension. 

K. Bearings:  Steel ball or synthetic pivot bushings. 

L. Accessories as noted in schedules may include the following: 

1. Adjustment device to permit setting for varying differential static pressure. 

2. Counterweights and spring-assist kits for vertical airflow installations. 

3. Electric actuators. 

4. Chain pulls. 

5. Screen Mounting: Front mounted in sleeve. 

a. Sleeve Thickness: 20 gauge minimum. 

b. Sleeve Length: 6 inches minimum. 

6. Screen Mounting: Rear mounted. 

7. Screen Material:  Galvanized steel or Aluminum. 

8. Screen Type:  Bird. 

9. 90-degree stops. 

2.4 BAROMETRIC RELIEF DAMPERS 

A. Suitable for horizontal or vertical mounting. 

B. Maximum Air Velocity:  2000 fpm. 

C. Maximum System Pressure:  2-inch wg. 

D. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel, with welded corners or 

mechanically attached and mounting flange. 

E. Blades: 

1. Multiple, 0.050-inch-thick aluminum sheet. 

2. Maximum Width: 6 inches. 

3. Action: Parallel. 

4. Balance: Gravity. 

F. Blade Seals:  Vinyl or Neoprene. 
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G. Blade Axles:  Galvanized steel or Stainless steel. 

H. Tie Bars and Brackets: 

1. Material:  Aluminum or Galvanized steel. 

2. Rattle free with 90-degree stop. 

I. Return Spring: Adjustable tension. 

J. Bearings:  Stainless steel or Bronze. 

K. Accessories: 

1. Flange on intake. 

2. Adjustment device to permit setting for varying differential static pressures. 

2.5 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 

1. Standard leakage rating. 

2. Suitable for horizontal or vertical applications. 

3. Frames: 

a. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel. 

b. Mitered and welded corners. 

c. Flanges for attaching to walls and flangeless frames for installing in ducts. 

4. Blades: 

a. Multiple or single blade. 

b. Parallel- or opposed-blade design. 

c. Stiffen damper blades for stability. 

d. Galvanized-steel, 0.064 inch thick. 

5. Blade Axles:  Galvanized steel. 

6. Bearings:  

a. Oil-impregnated bronze. 

b. Dampers in ducts shall have axles full length of damper blades and 

bearings at both ends of operating shaft. 

7. Tie Bars and Brackets: Galvanized steel. 

B. Low-Leakage, Steel, Manual Volume Dampers: 

1. Comply with AMCA 500-D testing for damper rating. 

2. Low-leakage rating and bearing AMCA's Certified Ratings Seal for both air 

performance and air leakage. 

3. Suitable for horizontal or vertical applications. 

4. Frames:  

a. Hat shaped. 
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b. 0.094-inch-thick, galvanized sheet steel. 

c. Mitered and welded corners. 

d. Flanges for attaching to walls and flangeless frames for installing in ducts. 

5. Blades: 

a. Multiple or single blade. 

b. Parallel- or opposed-blade design. 

c. Stiffen damper blades for stability. 

d. Galvanized, roll-formed steel, 0.064 inch thick. 

6. Blade Axles:  Galvanized steel. 

7. Bearings:  

a. Oil-impregnated bronze. 

b. Dampers in ducts shall have axles full length of damper blades and 

bearings at both ends of operating shaft. 

8. Blade Seals:  Neoprene. 

9. Jamb Seals: Cambered stainless steel. 

10. Tie Bars and Brackets:  Galvanized steel. 

11. Accessories: 

a. Include locking device to hold single-blade dampers in a fixed position 

without vibration. 

C. Jackshaft: 

1. Size:  0.5-inch diameter. 

2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted 

on supports at each mullion and at each end of multiple-damper assemblies. 

3. Length and Number of Mountings: As required to connect linkage of each 

damper in multiple-damper assembly. 

D. Damper Hardware: 

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-

plated steel, and a 3/4-inch hexagon locking nut. 

2. Include center hole to suit damper operating-rod size. 

3. Include elevated platform for insulated duct mounting. 

2.6 CONTROL DAMPERS 

A. Low-leakage rating and bearing AMCA's Certified Ratings Seal for both air 

performance and air leakage. 

B. Frames:  

1. Hat shaped. 

2. 0.094-inch-thick, galvanized sheet steel. 

3. Mitered and welded corners. 



The Walker Group Architecture, Inc. 
 

Jones County Public Works Building 

 

AIR DUCT ACCESSORIES 23 33 00 - 6 

C. Blades: 

1. Multiple blade with maximum blade width of 6 inches. 

2. Parallel- and opposed-blade design. 

3. Galvanized-steel. 

4. 0.064 inch thick single skin or 0.0747-inch-thick dual skin. 

5. Blade Edging:  Closed-cell neoprene. 

D. Blade Axles: 1/2-inch-diameter; galvanized steel or stainless steel; blade-linkage 

hardware of zinc-plated steel and brass; ends sealed against blade bearings. 

1. Operating Temperature Range: From minus 40 to plus 200 deg F. 

E. Bearings:  

1. Oil-impregnated bronze. 

2. Dampers shall have axles full length of damper blades and bearings at both ends 

of operating shaft. 

3. Thrust bearings at each end of every blade. 

2.7 FLANGE CONNECTORS 

A. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange 

connectors, gaskets, and components. 

B. Material: Galvanized steel. 

C. Gauge and Shape: Match connecting ductwork. 

2.8 TURNING VANES 

A. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; 

support with bars perpendicular to blades set; set into vane runners suitable for duct 

mounting. 

1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with 

perforated faces and fibrous-glass fill. 

B. Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-

bonded fiberglass with acrylic polymer coating; support with bars perpendicular to 

blades set; set into vane runners suitable for duct mounting. 

C. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in 

Elbows." 

D. Vane Construction:  Single or Double wall. 

E. Vane Construction: Single wall for ducts up to 24 inches wide and double wall for larger 

dimensions. 
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2.9 DUCT-MOUNTED ACCESS DOORS 

A. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and 

Panels," and 7-3, "Access Doors - Round Duct." 

1. Door: 

a. Double wall, rectangular. 

b. Galvanized sheet metal with insulation fill and thickness as indicated for 

duct pressure class. 

c. Hinges and Latches: 1-by-1-inch butt or piano hinge and cam latches. 

d. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets. 

3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square: No hinges and two sash locks. 

b. Access Doors up to 18 Inches Square:  Continuous and two sash locks. 

c. Access Doors up to 24 by 48 Inches:  Continuous and two compression 

latches. 

2.10 FLEXIBLE CONNECTORS 

A. Materials: Flame-retardant or noncombustible fabrics. 

B. Coatings and Adhesives: Comply with UL 181, Class 1. 

C. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide 

attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 

0.032-inch-thick aluminum sheets. Provide metal compatible with connected ducts. 

D. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene. 

1. Minimum Weight: 26 oz./sq. yd.. 

2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling. 

3. Service Temperature: Minus 40 to plus 200 deg F. 

E. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with 

weatherproof, synthetic rubber resistant to UV rays and ozone. 

1. Minimum Weight: 24 oz./sq. yd.. 

2. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling. 

3. Service Temperature: Minus 50 to plus 250 deg F. 

2.11 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw 

cap and gasket. Size to allow insertion of pitot tube and other testing instruments and of 

length to suit duct-insulation thickness. 
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B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to 

gasoline and grease. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, 

"Fibrous Glass Duct Construction Standards," for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel 

accessories in galvanized-steel, stainless-steel accessories in stainless-steel ducts, and 

aluminum accessories in aluminum ducts. 

C. Install backdraft dampers in exhaust ducts as close as possible to exhaust fan unless 

otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where 

branches extend from larger ducts. Where dampers are installed in ducts having duct 

liner, install dampers with hat channels of same depth as liner, and terminate liner with 

nosing at hat channel. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Install test holes at fan inlets and outlets and elsewhere as required for testing and 

balancing. 

G. Install fire and smoke dampers according to UL listing. 

H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and 

maintaining accessories and equipment at the following locations: 

1. At drain pans and seals. 

2. Downstream from manual volume dampers, control dampers, backdraft 

dampers, and equipment. 

3. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall 

fusible links. Access doors for access to fire or smoke dampers having fusible links 

shall be pressure relief access doors and shall be outward operation for access 

doors installed upstream from dampers and inward operation for access doors 

installed downstream from dampers. 

4. At each change in direction and at maximum 50-foot spacing. 

5. Control devices requiring inspection. 

6. Elsewhere as indicated. 

I. Install access doors with swing against duct static pressure. 

J. Access Door Sizes: 

1. One-Hand or Inspection Access: 8 by 8 inches. 

2. Two-Hand Access: 12 by 12 inches. 

3. Head and Hand Access: 18 by 18 inches. 
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4. Head and Shoulders Access: 24 by 24 inches. 

K. Label access doors according to Division 23 Sections for Identification of piping, 

ducting and equipment. 

L. Install flexible connectors to connect ducts to equipment where equipment is not 

internally isolated. 

M. Install duct test holes where required for testing and balancing purposes. 

3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 

2. Inspect locations of access doors and verify that purpose of access door can be 

performed. 

3. Operate fire, smoke, and combination fire and smoke dampers to verify full range 

of movement and verify that proper heat-response device is installed.   

a. Demonstrate operation to inspecting authorities 

b. Provide letter of inspection including inspecting official name, date of 

inspection and results of inspection.   

c. Provide follow-up inspections of any devices that do not pass the initial 

inspection. 

4. Inspect turning vanes for proper and secure installation. 

END OF SECTION 23 33 00 
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SECTION 23 33 46 - FLEXIBLE DUCTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Non-insulated flexible ducts. 

2. Insulated flexible ducts. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and 

with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 

acceptable materials, material thicknesses, and duct construction methods unless 

otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller 

marks, stains, discolorations, and other imperfections. 

C. Comply with the Air Diffusion Council's "ADC Flexible Air Duct Test Code FD 72-R1." 

D. Comply with ASTM E96/E96M, "Test Methods for Water Vapor Transmission of Materials." 

2.2 NON-INSULATED FLEXIBLE DUCTS 

A. Non-Insulated, Flexible Duct: UL 181, Class 1, multiple layers of aluminum laminate 

supported by helically wound, spring-steel wire. 

1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative. 

2. Maximum Air Velocity: 4000 fpm. 

3. Temperature Range: Minus 20 to plus 210 deg F. 
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2.3 INSULATED FLEXIBLE DUCTS 

A. Insulated, Flexible Duct: UL 181, Class 1, multiple layers of aluminum laminate supported 

by helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier 

film. 

1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative. 

2. Maximum Air Velocity: 4000 fpm. 

3. Temperature Range: Minus 20 to plus 210 deg F. 

4. Insulation R-Value:  Comply with ASHRAE/IES 90.1 and a minimum of R6. 

2.4 FLEXIBLE DUCT CONNECTORS 

A. Clamps:  Nylon strap in sizes 3 through 18 inches, to suit duct size. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install flexible ducts according to applicable details in SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, 

"Fibrous Glass Duct Construction Standards," for fibrous-glass ducts. 

B. Install in indoor applications only. Flexible ductwork should not be exposed to UV 

lighting. 

C. Connect terminal units to supply ducts with maximum 36-inch lengths of flexible duct. 

Do not use flexible ducts to change directions. 

D. Connect diffusers to ducts with maximum 60-inch lengths of flexible duct clamped or 

strapped in place. 

E. Connect flexible ducts to metal ducts with adhesive plus tape and/or draw bands. 

F. Install duct test holes where required for testing and balancing purposes. 

G. Installation: 

1. Install ducts fully extended. 

2. Do not bend ducts across sharp corners. 

3. Bends of flexible ducting shall not exceed a minimum of one duct diameter. 

4. Avoid contact with metal fixtures, water lines, pipes, or conduits. 

5. Install flexible ducts in a direct line, without sags, twists, or turns. 

H. Supporting Flexible Ducts: 

1. Suspend flexible ducts with bands 1-1/2 inches wide or wider and spaced a 

maximum of 48 inches apart. Maximum centerline sag between supports shall not 

exceed 1/2 inch per 12 inches. 
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2. Install extra supports at bends placed approximately one duct diameter from 

center line of the bend. 

3. Ducts may rest on ceiling joists or truss supports. Spacing between supports shall 

not exceed the maximum spacing per manufacturer's written installation 

instructions. 

4. Vertically installed ducts shall be stabilized by support straps at a maximum of 72 

inches o.c. 

END OF SECTION 23 33 46 
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SECTION 23 34 39 - HIGH-VOLUME, LOW-SPEED FANS 

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 high-volume, low-speed fans. 

1.3 DEFINITIONS 

A. HVLS - High volume, low speed. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, furnished specialties, and accessories for each fan. 

2. Certified fan performance curves with system operating conditions indicated. 

3. Certified fan sound-power ratings. 

4. Motor ratings and electrical characteristics, plus motor and electrical accessories. 

5. Material thickness and finishes, including color charts. 

6. Fan speed controllers. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and mounting details. 

2. Include details of equipment assemblies. Show dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection. 

3. Include diagrams for power, signal, and control wiring. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For HVLS fans to include in emergency, operation, and 

maintenance manuals. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store products in a clean and dry place. 
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B. Comply with manufacturer's written rigging and installation instructions for unloading and 

moving to final installed location. 

C. Handle products carefully to prevent damage, breaking, denting, and scoring. Do not install 

damaged products. 

D. Protect products from weather, dirt, dust, water, construction debris, and physical damage. 

1. Retain factory-applied coverings on equipment to protect finishes during construction and 

remove just prior to operating unit. 

2. Cover unit openings before installation to prevent dirt and dust from entering inside of 

units. If required to remove coverings during unit installation, reapply coverings over 

openings after unit installation and remove just prior to operating unit. 

E. Replace installed products damaged during construction. 

1.7 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of fans that fail in 

materials or workmanship within specified warranty period. 

1. Warranty Period: 

a. For Motor, Including Controls:  Five year(s) from date of Substantial Completion. 

b. For Parts, Including Blades and Hub:  Five year(s) from date of Substantial 

Completion. 

c. For Labor:  One year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

B. UL Compliance: Listed and labeled to UL 507. 

C. CSA Compliance: Listed and labeled to CSA C22.2, No. 113. 

D. Comply with NFPA 13 requirements for HVLS fans. 

E. AMCA Compliance: 

1. Test HVLS fans according to AMCA 230. 

2. Certify HVLS fan performance according to AMCA 211. 

F. Performance Data: Comply with ANSI 230 test procedure standard, based on five rating points: 

20-, 40-, 60-, 80-, and 100-percent of maximum speed. Comply with AMCA 211 for 

publication of performance data. 
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2.2 MANUFACTURERS 

A. Source Limitations: Obtain HVLS fans from single source from single manufacturer. 

2.3 HIGH-VOLUME, LOW-SPEED FANS 

A. Description: Factory-assembled and -tested horizontal, non-ducted fan unit, consisting of large-

diameter blade set, direct-drive electric motor, with variable-speed motor controller. 

1. Provide fan designed to circulate large air volume, vertically, at low velocity. 

2. Maximum Operating Temperature:  122 deg F. 

3. Frame: 

a. Material:  Galvanized steel. 

1) Finish:  Powdercoat, Thermoset or polyester powder paint Anodized. 

4. Blades: Airfoil type. 

5. Motor: , totally enclosed fan cooled. 

6. Wiring and Controls Enclosure: 

a. NEMA 250, Class 4X. 

b. Material:  Stainless steel. 

c. Grounded. 

7. Controls: Provide wall-mounted keypad. 

a. Provide variable speed motor controller speed control. 

8. Mounting Bracket:  As specified on plans 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions for compliance with requirements for installation tolerances and other 

conditions affecting HVLS fan performance, maintenance, and operations. 

1. Fan locations indicated on Drawings are approximate. Determine exact locations before 

roughing-in for mounting, control, and electrical connections. 

B. Examine roughing-in for mounting location, anchor-bolt sizes, and locations, to verify actual 

locations for mounting connections before installation of fan. 

C. Examine areas for suitable conditions where fan will be installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION OF HIGH-VOLUME LOW-SPEED FANS 

A. Install fan according to manufacturer's published instructions. 

B. Comply with NECA 1 and NFPA 70. 

C. Comply with NFPA 13 for installation of HVLS fans and maximum allowable fan diameter.  

D. Install unit to permit access for maintenance. 

E. Install parts and accessories shipped loose. 

3.3 ELECTRICAL CONNECTIONS 

A. Connect wiring according to Division 26 "Low-Voltage Electrical Power Conductors and 

Cables." 

B. Ground equipment according to Division 26 "Grounding and Bonding for Electrical Systems." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, according to 

NFPA 70 and NECA 1. 

D. Install nameplate for each electrical connection, indicating electrical equipment designation and 

circuit number feeding connection. 

E. Install power wiring to field-mounted electrical devices, furnished by fan manufacturer, but not 

factory mounted. 

3.4 CONTROL CONNECTIONS 

A. Connect control wiring to field-mounted control devices. 

B. Connect control wiring according to Division 26 "Control-Voltage Electrical Power Cables." 

C. Connect control interlock wiring between HVLS fan and other equipment to provide a complete 

and functioning system. 

D. Connect control wiring between fan unit control interface and control system to provide remote 

control and monitoring. 

E. Install control devices furnished by manufacturer, but not factory mounted. 

F. Install control wiring to field-mounted control devices, furnished by fan manufacturer, but not 

factory mounted. 

G. Protect installed units from damage caused by other work. 
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3.5 FIELD QUALITY CONTROL 

A. Testing Agency, Owner Engaged: Owner will engage a qualified testing agency to perform tests 

and inspections. 

B. Testing Agency, Contractor Engaged: Engage a qualified testing agency to perform tests and 

inspections. 

C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 

inspect components, assemblies, and equipment installations, including connections. 

D. Perform the following tests and inspections: 

1. Fan Operational Test: After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

E. Fan or components will be considered defective if fan or components do not pass tests and 

inspections. 

F. Prepare and submit test and inspection reports. 

3.6 STARTUP SERVICE 

A. Perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 

2. Verify that fan is secure on mountings and supporting devices and that connections to 

electrical systems are complete. Verify that proper thermal-overload protection is 

installed in motors, controllers and switches. 

3. Verify proper motor rotation direction and free fan rotation. 

4. Check bearing and gearbox lubrication. 

5. Verify proper fan rotation. 

3.7 ADJUSTING 

A. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" 

for air-handling system testing, adjusting, and balancing. 

3.8 CLEANING 

A. Clean equipment externally; remove coatings applied for protection during shipping and 

storage, foreign material, and oily residue according to manufacturer's written instructions. 

Following manufacturer's cleaning procedures, and clean with manufacturer-recommended 

cleaning products. 
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3.9 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain HVLS fans. 

B. Video training sessions, and provide electronic copy of video to Owner. 

END OF SECTION 233439 
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SECTION 233713.13 - AIR DIFFUSERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

 

1. Rectangular and square ceiling diffusers. 

2. Perforated diffusers. 

3. Louver face diffusers. 

4. High-capacity drum louver diffusers. 

B. Related Requirements: 

1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-

control dampers not integral to diffusers. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and 

performance data including throw and drop, static-pressure drop, and noise 

ratings. 

2. Diffuser Schedule: Indicate drawing designation, room location, quantity, model 

number, size, and accessories furnished. 

PART 2 - PRODUCTS 

2.1 GRILLE AND DIFFUSERS 

A. Refer to schedules on plans for type, mounting, performance, material and finish 

required on each type of air distribution. 

2.2 SOURCE QUALITY CONTROL 

A. Verification of Performance: Rate diffusers according to ASHRAE 70, "Method of Testing 

for Rating the Performance of Air Outlets and Inlets." 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers are installed for compliance with requirements for 

installation tolerances and other conditions affecting performance of equipment. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install diffusers level and plumb. 

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, 

fittings, and accessories. Air outlet and inlet locations have been indicated to achieve 

design requirements for air volume, noise criteria, airflow pattern, throw, and pressure 

drop. Make final locations where indicated, as much as practical. For units installed in 

lay-in ceiling panels, locate units in the center of panel. Where architectural features or 

other items conflict with installation, notify Architect for a determination of final 

location. 

C. Install diffusers with airtight connections to ducts and to allow service and maintenance 

of dampers, air extractors, and fire dampers. 

D. Provide insulating blankets on bare metal supply diffusers.  Seal insulation to prevent 

entrance of moisture and condensation on back side of diffusers. 

E. Provide back pans with flat black finish on perforated and egg grate diffusers. 

F. Provide minimum MERV 13 filters in filter grilles 

3.3 ADJUSTING 

A. After installation, adjust diffusers to air patterns indicated, or as directed, before starting 

air balancing. 

END OF SECTION 233713.13 
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SECTION 23 55 23 - LOW-INTENSITY, GAS-FIRED, RADIANT HEATERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes low-intensity, gas-fired, forced-draft radiant heaters. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, electrical characteristics, and furnished 

specialties and accessories. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For gas-fired, radiant heaters to include in emergency, 

operation, and maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Igniter:  One hot-surface burner igniter(s) for each style of high-intensity, gas-fired, 

radiant heater furnished. 

1.6 WARRANTY 

A. Manufacturer's Special Warranty: Manufacturer agrees to repair or replace components of 

radiant heaters that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: All warranty periods listed below are from date of Substantial 

Completion. 

a. Burner Assembly:  10 years. 

b. Combustion and Emitter Tubes:  Five years. 

c. Heater Controls: One year(s). 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. CSA certified, with CSA Seal and certification number clearly visible on units indicating 

compliance with ANSI Z83.20/CSA 2.34. 

B. UL listed and labeled, with UL label clearly visible on units indicating compliance with 

ANSI Z83.20/CSA 2.34. 

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. 

2.2 FORCED-DRAFT HEATERS 

A. Description: Factory-assembled, indoor, overhead-mounted, electrically controlled, low-

intensity, infrared radiant heating units using gas combustion. Heater to have all necessary 

factory-installed wiring and piping required prior to field installation and startup. 

B. Fuel Type: Design burner for natural gas having characteristics same as those of gas available at 

Project site. 

C. Burner Assembly: 

1. Combustion-Air Inlet: Non-ducted, unvented. 

2. Burner Control Housing:  Stainless steel or Corrosion-resistant, aluminized steel. 

a. Totally enclosed with stainless-steel access cover. 

b. Sight glass for visual inspection of burner. 

3. Burner:  One-piece cast iron. 

4. Ignition System:  Direct spark with flame rod sensing capabilities and self-diagnostic 

control module. 

5. Combustion Blower Fan: Dynamically balanced, direct-driven, forward-curved fan. 

D. Combustion Chamber: 4-inch-diameter aluminized-steel tubing with high-emissivity, high-

temperature, corrosion-resistant external finish. Chambers shall be equipped with sight glass for 

burner and pilot flame observation. 

E. Emitter Tube:  4-inch- diameter, aluminized-steel tubing with high-emissivity, high-

temperature, corrosion-resistant external finish. 

1. Exhaust Vent Termination:  Vertical through roof or Horizontal though side wall with 

vent caps as indicated on plans. 

F. Reflector:  Polished aluminum, with end caps. Shape to control radiation from tubing for 

uniform intensity at floor level with 100 percent cutoff above centerline of tubing. Reflectors or 

entire heater shall accommodate rotational adjustment from horizontal to a minimum 30-degree 

tilt from vertical. 
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G. Accessories: 

1. Protective grilles mounted to reflectors to protect emitter tubing. 

2. Stainless-steel flexible connector with manual valve for gas supply. 

3. Hanger chain with "S" hooks. 

4. 45 degree hangers where indicated 

5. 3/16-inch-diameter, galvanized-steel wire tubing hangers and reflector supports. 

6. Rigid mounting kits. 

7. Clearance warning plaque. 

2.3 CONTROLS AND SAFETIES 

A. Gas Control Valve:  Two-stage, regulated redundant 24-V ac gas valve that contains pilot 

solenoid valve, electric gas valve, pilot filter, pressure regulator, pilot shutoff, and manual 

shutoff all in one body. 

B. Failure Safeguards: 100 percent shutoff of gas flow in the event of flame or power failure. 

C. Prepurge of air control system prior to burner ignition. 

D. Safety lockout of burner. 

E. Blocked Vent Safety: Differential pressure switch in burner safety circuit to stop burner 

operation with high discharge or suction pressure. 

F. Control Panel Interlock: Stops burner if panel is open. 

G. Indicator Lights:  "Airflow-on" and "burner-on" indicator lights. 

H. Thermostat: Two-stage, wall-mounted type with 50 to 90 deg F operating range and fan on 

switch. 

1. Control Transformer: Integrally mounted. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine structures, substrates, areas and conditions, with Installer present, for compliance with 

requirements for installation tolerances, required clearances, and other conditions affecting 

performance of the Work. 

B. Examine roughing-in for fuel-gas piping to verify actual locations of piping connections before 

equipment installation. 

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of 

the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. Equipment Installation: Install gas-fired, radiant heaters and associated gas features and systems 

according to NFPA 54. 

B. Suspended Units:  Suspend from substrate using chain hanger kits and building attachments. 

C. Maintain manufacturers' recommended clearances for combustibles. 

3.3 CONNECTIONS 

A. Gas Piping: Comply with Division 22 "Facility Natural-Gas Piping." Connect gas piping to gas 

train inlet; provide union with enough clearance for burner removal and service. 

1. Gas Connections: Connect gas piping to radiant heaters according to NFPA 54. 

B. Where installing piping adjacent to gas-fired, radiant heaters, allow space for service and 

maintenance. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

2. Verify bearing lubrication. 

3. Verify proper motor rotation. 

B. Gas-fired, radiant heaters will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Adjust initial-temperature set points. 

B. Adjust burner and other unit components for optimum heating performance and efficiency. 

3.6 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain gas-fired, radiant heaters. 

END OF SECTION 23 55 23 
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SECTION 238126 - SPLIT-SYSTEM AIR-CONDITIONERS 

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 split-system air-conditioning and heat-pump units consisting of 

separate evaporator-fan and compressor-condenser components. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, operating 

characteristics, and furnished specialties and accessories. Include performance data in 

terms of capacities, outlet velocities, static pressures, sound power characteristics, 

motor requirements, and electrical characteristics. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other 

work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of 

each field connection. 

2. Wiring Diagrams: For power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

B. Warranty: Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For split-system air-conditioning units to include in 

emergency, operation, and maintenance manuals. 

1.6 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. 
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B. ASHRAE Compliance: 

1. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety 

Standard for Refrigeration Systems." 

2. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 4 - 

"Outdoor Air Quality," Section 5 - "Systems and Equipment," Section 6 - " 

Procedures," and Section 7 - "Construction and System Start-up." 

C. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1. 

1.7 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork are 

specified in Section 033000 "Cast-in-Place Concrete." 

B. Coordinate sizes and locations of roof curbs, equipment supports, and roof 

penetrations with actual equipment provided. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 

or replace components of split-system air-conditioning units that fail in materials or 

workmanship within specified warranty period. 

1. Warranty Period: 

a. For Compressor: Five year(s) from date of Substantial Completion. 

b. For Parts: Five year(s) from date of Substantial Completion. 

c. For Labor: Five year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 INDOOR UNITS (5 TONS OR LESS) 

A. Floor-Mounted, Evaporator-Fan Components: 

1. Cabinet: Enameled steel. 

 

a. Insulation: Faced, glass-fiber duct liner. 

b. Drain Pans: Galvanized steel, with connection for drain; insulated. 

2. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and 

thermal-expansion valve. Comply with ARI 206/110. 

3. Water Coil: Copper tube, with mechanically bonded aluminum fins spaced no 

closer than 0.1 inch; leak tested to 300 psig underwater; with a two-position 

control valve. 

4. Electric Coil: Helical, nickel-chrome, resistance-wire heating elements; with 

refractory ceramic support bushings, automatic-reset thermal cutout, built-in 
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magnetic contactors, manual-reset thermal cutout, airflow proving device, and 

one-time fuses in terminal box for overcurrent protection. 

5. Fan: Direct drive, centrifugal. 

6. Fan Motors: 

 

a. Multitapped, multispeed with internal thermal protection and permanent 

lubrication. 

7. Air Filtration Section: 

a. General Requirements for Air Filtration Section: 

1) Comply with NFPA 90A. 

2) Minimum MERV 13 according to ASHRAE 52.2. 

3) Filter-Holding Frames: Arranged for flat or angular orientation, with 

access doors on both sides of unit. Filters shall be removable from one 

side or lifted out from access plenum. 

b. Extended-Surface, Disposable Panel Filters: 

1) Factory-fabricated, dry, extended-surface type. 

2) MERV according to ASHRAE 52.2: 13. 

3) Mounting Frames: Welded, galvanized steel, with gaskets and 

fasteners; suitable for bolting together into built-up filter banks. 

2.2 INDOOR UNITS (6 TONS OR MORE) 

A. Concealed Evaporator-Fan Components: 

1. Chassis: Galvanized steel with flanged edges, removable panels for servicing, and 

insulation on back of panel. 

2. Insulation: Faced, glass-fiber duct liner. 

3. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and thermal-

expansion valve. Comply with ARI 206/110. 

4. Electric Coil: Helical, nickel-chrome, resistance-wire heating elements; with refractory 

ceramic support bushings, automatic-reset thermal cutout, built-in magnetic contactors, 

manual-reset thermal cutout, airflow proving device, and one-time fuses in terminal box 

for overcurrent protection. 

5. Fan: Forward-curved, double-width wheel of galvanized steel; directly connected to 

motor. 

6. Fan Motors: 

a. Comply with NEMA designation, temperature rating, service factor, enclosure 

type, and efficiency requirements specified in Section 230513 "Common Motor 

Requirements for HVAC Equipment." 

b. Multitapped, multispeed with internal thermal protection and permanent 

lubrication. 

c. Wiring Terminations: Connect motor to chassis wiring with plug connection. 

7. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 

requirements in ASHRAE 62.1. 
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8. Filters:  Pleated MERV 8 minimum. 

9. Condensate Drain Pans: 

a. Fabricated with two percent slope in at least two planes to collect condensate from 

cooling coils (including coil piping connections, coil headers, and return bends) 

and humidifiers, and to direct water toward drain connection. 

1) Length: Extend drain pan downstream from leaving face to comply with 

ASHRAE 62.1. 

2) Depth: A minimum of 2 inches deep. 

3) Drain Connection: Located at lowest point of pan and sized to prevent 

overflow. 

2.3 OUTDOOR UNITS (5 TONS OR LESS) 

A. Air-Cooled, Compressor-Condenser Components: 

1. Casing: Steel, finished with baked enamel in color selected by Architect, with 

removable panels for access to controls, weep holes for water drainage, and 

mounting holes in base. Provide brass service valves, fittings, and gage ports on 

exterior of casing. 

2. Compressor: Hermetically sealed with crankcase heater and mounted on 

vibration isolation device. Compressor motor shall have thermal- and current-

sensitive overload devices, start capacitor, relay, and contactor. 

a. Compressor Type: Scroll. 

b. Two-speed compressor motor with manual-reset high-pressure switch and 

automatic-reset low-pressure switch. 

c. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins 

and liquid subcooler. Comply with ARI 206/110. 

3. Heat-Pump Components: Reversing valve and low-temperature-air cutoff 

thermostat. 

4. Fan: Aluminum-propeller type, directly connected to motor. 

5. Motor: Permanently lubricated, with integral thermal-overload protection. 

6. Low Ambient Kit: Permits operation down to 45 deg F. 

7. Mounting Base: Polyethylene. 

2.4 OUTDOOR UNITS (6 TONS OR MORE) 

A. Air-Cooled, Compressor-Condenser Components: 

1. Casing: Steel, finished with baked enamel, with removable panels for access to controls, 

weep holes for water drainage, and mounting holes in base. Provide brass service valves, 

fittings, and gage ports on exterior of casing. 

2. Compressor: Hermetically sealed with crankcase heater and mounted on vibration 

isolation device. Compressor motor shall have thermal- and current-sensitive overload 

devices, start capacitor, relay, and contactor. 

a. Compressor Type: Scroll. 
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b. Refrigerant:  R-454B. 

c. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and liquid 

subcooler. Comply with ARI 206/110. 

3. Heat-Pump Components: Reversing valve and low-temperature-air cutoff thermostat. 

4. Fan: Aluminum-propeller type, directly connected to motor. 

5. Motor: Permanently lubricated, with integral thermal-overload protection. 

6. Low Ambient Kit: Permits operation down to 30 deg F. 

7. Mounting Base: Concrete pad. 

2.5 ACCESSORIES 

A. Thermostat: Low voltage with subbase to control compressor and evaporator fan. 

B. Automatic-reset timer to prevent rapid cycling of compressor. 

C. Refrigerant Line Kits: Soft-annealed copper suction and liquid lines factory cleaned, 

dried, pressurized, and sealed; factory-insulated suction line with flared fittings at both 

ends. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install units level and plumb. 

B. Install evaporator-fan components using manufacturer's standard mounting devices 

securely fastened to building structure. 

C. Equipment Mounting: 

1. Install ground-mounted, compressor-condenser components on cast-in-place 

concrete equipment base(s). Comply with requirements for equipment bases 

and foundations specified in Section 033000 "Cast-in-Place Concrete." 

3.2 CONNECTIONS 

A. Where piping is installed adjacent to unit, allow space for service and maintenance of 

unit. 

B. Duct Connections: Duct installation requirements are specified in Section 233113 "Metal 

Ducts." Drawings indicate the general arrangement of ducts. Connect supply and 

return ducts to split-system air-conditioning units with flexible duct connectors. Flexible 

duct connectors are specified in Section 233300 "Air Duct Accessories." 
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3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to 

inspect, test, and adjust components, assemblies, and equipment installations, 

including connections. 

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. Tests and Inspections: 

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and 

retest until no leaks exist. 

2. Operational Test: After electrical circuitry has been energized, start units to 

confirm proper motor rotation and unit operation. 

3. Test and adjust controls and safeties. Replace damaged and malfunctioning 

controls and equipment. 

D. Remove and replace malfunctioning units and retest as specified above. 

E. Prepare test and inspection reports. 

END OF SECTION 238126 
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SECTION 26 05 00 - COMMON WORK FOR ELECTRICAL 

PART 1 - GENERAL 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, Article 100, by a third-party testing agencies shall be amongst those accredited 

by the NCBCC (North Carolina Building Code Council) to Label Electrical and 

Mechanical Equipment. 

http://www.ncdoi.com/osfm/Engineering_and_Codes/default.aspx?field1=Code_Enfor

cement_-_Third_Party_Testing_agencies&user=Code_Enforcement_Resources 

1.2 SUMMARY 

A. Section includes general requirements for the electrical installations, materials and 

equipment.  Additional information and details will be found in other Division 26 

Specifications. 

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 equipment and products specified in 

other Division 23 sections and/or scheduled on the plans. 

2. Include rated capacities, operating characteristics, electrical characteristics, and 

furnished specialties and accessories. 

B. Color Selection:  Where colors are listed in the specifications and plan schedules, provide 

color charts or samples for color selection by the Architect. 

a. Color selections shall be from the manufacturers standard colors unless 

specified as custom color selection. 

C. Sustainable Design Documentation:  Comply with the requirements of Division 1 Section 

Sustainable Design Requirements.  

1. Provide product data for all materials with VOC content indicating content and 

documenting compliance with Sustainable Design Criteria for the materials 

provided including but not limited to adhesives, sealants, paints, coatings etc. 

2. Provide data for materials provided that contain recycled content for use in 

overall project requirements for recycled materials.  Include cost data. 

3. Provide data for materials and equipment that qualify for regional materials 

credit.  Include distance to project and cost data. 
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4. Provide data for all materials and methods provided or performed contributing to 

control of indoor-air-quality testing and documentation. 

5. Provide necessary information as may be required by the General Contractor 

and/or LEED consultant for preparation of reports and other documentation. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For all equipment, products or materials to include in maintenance 

manuals. 

B. Operation and Maintenance Data: For all systems, subsystems, or equipment to include 

in emergency, operation, and maintenance manuals. 

C. Provide closeout documents in electronic format 

1. PDF format readily readable by all parties. 

2. Subdivide and tabulate all data with a table of contents and electronic tabs for 

easy navigation through the documents. 

1.5 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to D1.4/D1.4M, 

"Structural Welding Code - Reinforcing Steel." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. All equipment and materials shall be delivered to the jobsite, stored and protected 

from the weather. 

1. Store equipment and materials inside storage containers prior to the building 

being dried in, after which materials may be stored within the building and 

protected from weather and surrounding construction. 

2. Equipment shall be delivered to the jobsite and stored inside storage containers.  

All openings to the equipment shall remained covered until connected to piping 

or ductwork.  Equipment too large for storage containers shall be delivered and 

set in place within the building after the building is dried in.  All equipment shall be 

shipped with factory protective wrapping on the entire equipment and shall 

remain covered until surrounding construction is complete.  Where uncovered to 

make connections, equipment shall have coverings to protect the equipment 

until start up.   

3. Equipment shall not be stored outside in the weather whether covered or not. 

4. Equipment and materials not satisfactorily protected will not be considered as 

new and shall be removed from the jobsite and replaced with new materials.   

1.7 COORDINATION 

A. The Electrical Sub Contractor is responsible for coordination of the electrical work with 

that of other trades. 

1. Review work and installation of other trades to eliminate conflicts. 
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2. Work in conjunction with the General Contractor to install work in a timely manner 

and assure the construction schedule is accurate for the work to be completed. 

3. Coordinate installations of the electrical work to allow clearance for work of other 

trades and still maintain clearance for equipment that requires service and 

adequate space for replacement. 

B. Electrical components serving HVAC equipment. 

1. Unless specifically noted on the plans as provided with the equipment: 

a. Disconnects and starters shall be provided by the Electrical Sub Contractor. 

b. Line side wiring shall be provided by the Electrical Sub Contractor. 

c. Load side wiring between the disconnect/starter shall be provided by the 

Electrical Sub Contractor. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide products 

indicated on the drawing schedules and/or specifications. 

1. Where a manufacturer's name is listed in the drawing schedule with a reference 

model number, it is the Basis of Design setting the minimum level of quality and 

performance. 

2. Other manufacturers may be offered of equivalent or better design and 

performance subject to approval of submittals. 

3. Use of other manufacturers equipment is not limited to particular manufacturers 

unless specifically stated to be provided by the specified list given. 

4. Manufactures listed indicating the basis of design has been coordinated with work 

of other trades and space allowances. 

a. Where equipment of equal performance and quality is provided as 

allowed by the individual specifications, coordinate any changes required 

to electrical connections and space requirements to accommodate the 

submitted equipment. 

b. Equipment having better performance and equal or better quality may be 

offered for approval and if accepted, shall be provided at no additional 

cost to the project. 

5. Changes shall be provided at no additional cost to the project 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine site conditions and progress prior to delivering materials and equipment to the 

site. 

B. Verify areas of the building for inside storage are dried in and construction sufficiently 

complete to provide adequate protection to stored materials and equipment and avoid 

damage resulting from the further construction. 



The Walker Group Architecture, Inc. 
 

Jones County Public Works Building 

 

 
COMMON WORK FOR ELECTRICAL 26 05 00 - 4 

 

3.2 INSTALLATION 

A. Install fabricated supports and housekeeping pads after surrounding construction is 

sufficiently complete for the installation. 

B. Allow ample curing time for housekeeping pads prior to delivering and setting of 

equipment. 

3.3 PROTECTION 

A. Maintain equipment protection inside and out to maintain all equipment, materials and 

installations clean and as new. 

B. Protect major equipment from being used as platforms for installation of other materials 

or construction  

C. Protect major equipment interior spaces from being used to store minor materials. 

3.4 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. The complete electrical installation shall fully comply with all requirements of applicable 

regulations, laws, ordinances, the National Electrical Code, referenced standards, 

including those of the Owner/Agency, and other Codes applicable to this project. 

Equipment shall be installed in accordance with the manufacturer’s instructions as 
required by NEC 110. 

B. Comply with NECA 1. 

C. Measure indicated mounting heights to bottom of unit for suspended items and to center 

of unit for wall-mounting items. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of 

components of both electrical equipment and other nearby installations.  Connect in 

such a way as to facilitate future disconnecting with minimum interference with other 

items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

END OF SECTION 26 05 00 



The Walker Group Architecture, Inc. 
 

Jones County Public Works Building 

 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 1 

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. Copper building wire rated 600 V or less. 

2. Connectors, splices, and terminations rated 600 V and less. 

B. Related Requirements: 

 

1. Section 260523 "Control-Voltage Electrical Power Cables" for control systems 

communications cables and Classes 1, 2, and 3 control cables. 

2. Section 271500 "Communications Horizontal Cabling" for cabling used for voice 

and data circuits. 

3. Section 271313 "Communications Copper Backbone Cabling" for twisted pair 

cabling used for data circuits. 

4. Section 271513 "Communications Copper Horizontal Cabling" for twisted pair 

cabling used for data circuits 

1.3 DEFINITIONS 

A. VFC: Variable-frequency controller. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, Article 100, by a third-party testing agencies shall be amongst those 

accredited by the NCBCC (North Carolina Building Code Council) to Label Electrical 

and Mechanical Equipment. 

B. https://www.ncosfm.gov/codes/state-electrical-division/qualified-testing-laboratories 

C. Comply with NFPA 70. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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B. Product Schedule: Indicate type, use, location, and termination locations. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 COPPER BUILDING WIRE 

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying 

conductor with an overall insulation layer or jacket, or both, rated 600 V or less. 

B. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 

marked for intended location and use. 

2. RoHS compliant. 

3. Conductor and Cable Marking: Comply with wire and cable marking according 

to UL's "Wire and Cable Marking and Application Guide." 

C. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with 

ASTM B 8 for stranded conductors. 

D. Conductor Insulation: 

 

1. Type TC-ER: Comply with NEMA WC 70/ICEA S-95-658 and UL 1277. 

2. Type THHN and Type THWN-2: Comply with UL 83. 

E. Shield: 

1. Type TC-ER: Cable designed for use with VFCs, with oversized crosslinked 

polyethylene insulation, copper spiral-wrapped shield plus 85 percent coverage 

braided shields and three (3) bare symmetrically applied ground wires, and 

sunlight- and oil-resistant outer PVC jacket in a galvanized steel interlocked Armor 

cable. 

2.2 CONNECTORS AND SPLICES 

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: 

1. Thomas & Betts. 

2. 3M; Electrical Products Division. 

3. Ideal. 
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B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, 

material, type, and class for application and service indicated; listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended location 

and use. 

 

1. Solid wire connections shall be made using Ideal "Wirenuts", 3M Company 

"Scotchlock" or T&B connectors in junction boxes, outlet boxes, and lighting 

fixtures. 

2. "Sta-kon" or other permanent type crimp connectors shall not be used for branch 

circuit connections. 

C. Joints in stranded conductors shall be spliced by approved mechanical connectors 

and gum rubber tape or friction tape. Solderless mechanical connectors can be used 

for splices and taps, provided they are U/L-approved. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits: Copper; Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 

larger. 

C. VFC Output Circuits Cable: Extra-flexible stranded for all sizes. 

D. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller; acceptable to 

equipment manufacturer. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 

METHODS 

A. Service Entrance:  Type THHN/THWN-2, single conductors in raceway. 

B. Exposed Feeders:  Type THHN/THWN-2, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN/THWN-2, 

single conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  

Type THHN/THWN-2, single conductors in raceway. 

E. Exposed Branch Circuits:  Type THHN/THWN-2, single conductors in raceway. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN/THWN-2, single 

conductors in raceway. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  

Type THHN/THWN-2, single conductors in raceway. 
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H. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with 

stainless-steel, wire-mesh, strain relief device at terminations to suit application. 

I. VFC Output Circuits:  Type TC-ER cable with braided shield. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

B. Complete raceway installation between conductor and cable termination points 

according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling 

conductors and cables. 

C. Use manufacturer-approved pulling compound or lubricant where necessary; 

compound used must not deteriorate conductor or insulation. Do not exceed 

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. Install a full sized individual neutral wire with each circuit. Sharing of the neutral 

between circuits is not allowed. 

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 Section 260553 

"Identification for Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of other 

end of conductor, and identify as spare conductor. 
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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 in Section 260544 "Sleeves and Sleeve Seals for Electrical 

Raceways and Cabling." 

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. Perform tests and inspections. 

1. After installing conductors and cables and before electrical circuitry has been 

energized, test service entrance and feeder conductors for compliance with 

requirements. 

2. Perform each of the following visual and electrical tests: 

a. Inspect exposed sections of conductor and cable for physical damage 

and correct connection according to the single-line diagram. 

b. Test bolted connections for high resistance using one of the following: 

1) A low-resistance ohmmeter. 

2) Calibrated torque wrench. 

c. Inspect compression-applied connectors for correct cable match and 

indentation. 

d. Inspect for correct identification. 

e. Inspect cable jacket and condition. 

3. After installing conductors and cables and before electrical circuitry has been 

energized, test all current carrying phase conductors and neutrals of service 

entrance and feeder conductors with 500 volt insulation tester. A copy of these 

test shall be sent to the Engineer of Record, the Owner, and made available at 

Beneficial and Final Inspections by State Construction Office. 

 

a. Minimum readings shall be one million (1,000,000) or more ohms for #6 AWG 

wire and smaller, and 250,000 ohms or more for #4 AWG wire or larger, 

between conductors and between conductor and the grounding 

conductor. 

b. After all fixture, devices and equipment are installed and all connections 

completed to each panel, the contractor shall disconnect the neutral 

feeder conductor from the neutral bar and make a megger reading 

between the neutral bar and the grounded enclosure.  If this reading is less 

than 250,000 ohms, the contractor shall disconnect the branch circuit 

neutral wires from the neutral bar.  Test of each branch circuit neutral wire 
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shall be made separately to the panel and until the low readings are found.  

The contractor shall correct troubles, reconnect and retest until at least 

250,000 ohms from the neutral bar to the grounded panel can be achieved 

with only the neutral feeder disconnected. 

c. At the final inspection, the contractor shall furnish a megger and show the 

engineers and State Construction Office representatives that the panels 

comply with the above requirements.  He shall also furnish a hook-on type 

ammeter and voltmeter to take current and voltage readings as directed 

by the representatives 

B. Cables will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports to record the following: 

1. Procedures used. 

2. Results that comply with requirements. 

3. Results that do not comply with requirements, and corrective action taken to 

achieve compliance with requirements. 

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, plus the following 

special applications: 

1. Underground distribution grounding. 

2. Foundation steel electrodes. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans showing dimensioned locations of grounding features 

specified in "Field Quality Control" Article, including the following: 

1. Test wells. 

2. Ground rods. 

3. Ground rings. 

4. Grounding arrangements and connections for separately derived systems. 

B. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For grounding to include in emergency, operation, 

and maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance 

Data," include the following: 

a. Plans showing as-built, dimensioned locations of grounding features 

specified in "Field Quality Control" Article, including the following: 

1) Test wells. 

2) Ground rods. 
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3) Grounding arrangements and connections for separately derived 

systems. 

b. Instructions for periodic testing and inspection of grounding features at test 

wells and grounding connections for separately derived systems based on 

NFPA 70B. 

1) Tests shall determine if ground-resistance or impedance values 

remain within specified maximums, and instructions shall recommend 

corrective action if values do not. 

2) Include recommended testing intervals. 

1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, Article 100, by a third-party testing agencies shall be amongst those 

accredited by the NCBCC (North Carolina Building Code Council) to Label Electrical 

and Mechanical Equipment. 

B. https://www.ncosfm.gov/codes/state-electrical-division/qualified-testing-laboratories 

C. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

2.2 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise 

required by applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors: ASTM B 3. 

2. Stranded Conductors: ASTM B 8. 

3. Tinned Conductors: ASTM B 33. 

4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in 

diameter. 

5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 

6. Bonding Jumper: Copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches wide and 1/16 inch thick. 
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7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated 

with copper ferrules; 1-5/8 inches wide and 1/16 inch thick. 

C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross 

section, with 9/32-inchholes spaced 1-1/8 inches apart. Stand-off insulators for mounting 

shall comply with UL 891 for use in switchboards, 600 V and shall be Lexan or PVC, 

impulse tested at 5000 V. 

2.3 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 

applications in which used and for specific types, sizes, and combinations of 

conductors and other items connected. 

B. Welded Connectors: Exothermic-welding kits of types recommended by kit 

manufacturer for materials being joined and installation conditions. 

C. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type 

wire terminals, and long-barrel, two-bolt connection to ground bus bar. 

D. Bus-Bar Connectors: Compression type, copper or copper alloy, with two wire terminals. 

E. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with 

dual, tin-plated or silicon bronze bolts. 

F. Cable-to-Cable Connectors: Compression type, copper or copper alloy. 

G. Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron. 

H. Conduit Hubs: Mechanical type, terminal with threaded hub. 

I. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head 

bolt. 

J. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set 

screw. 

K. Service Post Connectors: Mechanical type, bronze alloy terminal, in short- and long-

stud lengths, capable of single and double conductor connections. 

L. Straps: Solid copper, cast-bronze clamp. Rated for 600 A. 

M. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct 

burial. 

N. Water Pipe Clamps: 

1. Mechanical type, two pieces with stainless-steel bolts. 

a. Material:  Die-cast zinc alloy. 

b. Listed for direct burial. 
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2. U-bolt type with malleable-iron clamp and copper ground connector. 

2.4 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel; 3/4 inch by 10 feet 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded 

conductors for No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors: Install bare copper conductor, No. 2/0 AWG 

minimum. 

1. Bury at least 30 inches below grade. 

C. Grounding Bus: Install in electrical equipment rooms, in rooms housing service 

equipment, and elsewhere as indicated. 

1. Install bus horizontally (unless noted otherwise on plan sheet), on insulated 

spacers 2 inches minimum from wall, 6 inches above finished floor unless 

otherwise indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door frame, 

across top of doorway, and down; connect to horizontal bus. 

D. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 

2. Underground Connections: Welded connectors except at test wells and as 

otherwise indicated. 

3. Connections to Ground Rods at Test Wells: Bolted connectors. 

4. Connections to Structural Steel: Welded connectors. 

3.2 GROUNDING AT THE SERVICE 

A. Equipment grounding conductors and grounding electrode conductors shall be 

connected to the ground bus. Install a main bonding jumper between the neutral and 

ground buses. 

B. The ground bus shall be connected to the metallic cold water pipe per NEC Article 250-

52, the steel frame of the building, provided the building frame is effectively grounded, 

and to a minimum of three ground rods. 
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3.3 GROUNDING SEPARATELY DERIVED SYSTEMS 

A. Generator: Install grounding electrode(s) at the generator location. The electrode shall 

be connected to the equipment grounding conductor and to the frame of the 

generator. 

3.4 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or 

handhole floor, close to wall, and set rod depth so 4 inches will extend above finished 

floor. If necessary, install ground rod before manhole is placed and provide No. 1/0 

AWG bare, tinned-copper conductor from ground rod into manhole through a 

waterproof sleeve in manhole wall. Protect ground rods passing through concrete floor 

with a double wrapping of pressure-sensitive insulating tape or heat-shrunk insulating 

sleeve from 2 inches above to 6 inches below concrete. Seal floor opening with 

waterproof, nonshrink grout. 

3.5 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-

mounted electrical devices operating at 120 V and more, including air cleaners, 

heaters, dampers, humidifiers, and other duct electrical equipment. Bond conductor to 

each unit and to air duct and connected metallic piping. 

C. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated 

equipment grounding conductor to each electric water heater and heat-tracing 

cable. Bond conductor to heater units, piping, connected equipment, and 

components. 

3.6 INSTALLATION 

A. Grounding Conductors: Route along shortest and straightest paths possible unless 

otherwise indicated or required by Code. Avoid obstructing access or placing 

conductors where they may be subjected to strain, impact, or damage. 

B. All grounding electrode conductors and raceways shall be labeled at the main 

grounding bus with phenolic labels to identify the connection location, such as “GAS 
PIPING”, “GROUND RODS”, etc. 

C. Ground Rods: Drive rods until tops are 2 inches below finished floor or 6 inches below 

final grade unless otherwise indicated. 

 

1. Interconnect ground rods with grounding electrode conductor below grade and 

as otherwise indicated. Make connections without exposing steel or damaging 

coating if any. 

2. Use exothermic welds for all below-grade connections except for the test well. 
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3. For grounding electrode system, install at least three rods spaced at least one-rod 

length from each other and located at least the same distance from other 

grounding electrodes, and connect to the service grounding electrode 

conductor. 

4. Provide a minimum of one test well at one driven ground rod. 

D. Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are 

specified in Section 260543 "Underground Ducts and Raceways for Electrical Systems," 

and shall be at least 12 inches deep, with cover. 

1. Install at least one test well for each service unless otherwise indicated. Install at 

the ground rod electrically closest to service entrance. Set top of test well flush 

with finished grade or floor. 

E. Bonding Straps and Jumpers: Install in locations accessible for inspection and 

maintenance except where routed through short lengths of conduit. 

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to 

penetrate any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: 

Install bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type 

connection is required, use a bolted clamp. 

F. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in 

conduit, from building's main service equipment, or grounding bus, to main metal 

water service entrances to building. Connect grounding conductors to main 

metal water service pipes; use a bolted clamp connector or bolt a lug-type 

connector to a pipe flange by using one of the lug bolts of the flange. Where a 

dielectric main water fitting is installed, connect grounding conductor on street 

side of fitting. Bond metal grounding conductor conduit or sleeve to conductor 

at each end. 

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass 

water meters. Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from 

equipment shutoff valve. 

G. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to 

NFPA 70; using electrically conductive coated steel reinforcing bars or rods, at least 20 

feet long. If reinforcing is in multiple pieces, connect together by the usual steel tie wires 

or exothermic welding to create the required length. 

H. Grounding for Steel Building Structure: Install a driven ground rod at base of each 

corner column and at intermediate exterior columns at distances not more than 60 feet 

apart. 

I. Grounding electrode conductors #4 AWG and larger shall be installed in a raceway 

system. 
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J. All building interior portions of grounding electrode conductors below 6 feet above 

finished floor shall be protected against physical damage by routing in raceway 

except for final terminations to equipment where concealed (example, final stubbing 

beneath floor mounted equipment).  Acceptable raceways include non-metallic PVC 

Schedule 40 and ferrous metallic conduit other than EMT; however, where metallic 

conduit is used, the conduit must be bonded with the grounding electrode conductor 

on both ends. 

K. Boxes with concentric, eccentric or over-sized knockouts shall be provided with 

bonding bushing and jumpers.  The jumper shall be sized per NEC Table 250-122 and 

lugged to the box. 

L. Connections: Make connections so possibility of galvanic action or electrolysis is 

minimized. Select connectors, connection hardware, conductors, and connection 

methods so metals in direct contact are galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to 

make contact points closer in order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 

3. Make aluminum-to-steel connections with stainless-steel separators and 

mechanical clamps. 

4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers 

and mechanical clamps. 

5. Coat and seal connections having dissimilar metals with inert material to prevent 

future penetration of moisture to contact surfaces. 

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. 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 system at each location where a maximum ground-

resistance level is specified, at service disconnect enclosure grounding 

terminal, and at ground test wells. Make tests at ground rods before any 

conductors are connected. 

a. Measure ground resistance no fewer than four full days after last trace of 

precipitation and without soil being moistened by any means other than 

natural drainage or seepage and without chemical treatment or other 

artificial means of reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-

rod assembly, and other grounding electrodes. Identify each by letter in 

alphabetical order, and key to the record of tests and observations. Include the 
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number of rods driven and their depth at each location, and include 

observations of weather and other phenomena that may affect test results. 

Describe measures taken to improve test results. 

C. Grounding system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 25 

ohms. 

2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 20 

ohms. 

3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 10 

ohms. 

4. Power Distribution Units or Panelboards Serving Electronic Equipment:  10 ohm(s). 

5. Substations and Pad-Mounted Equipment:  5 ohms. 

6. Manhole Grounds:  20 ohms. 

F. 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. Steel slotted support systems. 

2. Conduit and cable support devices. 

3. Structural steel for fabricated supports and restraints. 

4. Mounting, anchoring, and attachment components, including powder-actuated 

fasteners, mechanical expansion anchors, concrete inserts, clamps, through 

bolts, toggle bolts, and hanger rods. 

5. Fabricated metal equipment support assemblies. 

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. Slotted support systems, hardware, and accessories. 

b. Clamps. 

c. Hangers. 

d. Sockets. 

e. Eye nuts. 

f. Fasteners. 

g. Anchors. 

h. Saddles. 

i. Brackets. 

2. Include rated capacities and furnished specialties and accessories. 

B. Shop Drawings: For fabrication and installation details for electrical hangers and 

support systems. 

1. Hangers. Include product data for components. 

2. Slotted support systems. 

3. Equipment supports. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to 

AWS D1.1/D1.1M. 

B. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M. 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 

13/32-inch-diameter holes at a maximum of 8 inches o.c. in at least one surface. 

 

1. Standard: Comply with MFMA-4 factory-fabricated components for field 

assembly. 

2. Material for Channel, Fittings, and Accessories:  Galvanized steel. 

3. Channel Width:  Selected for applicable load criteria, 1-1/4 inches minimum. 

4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to 

MFMA-4. 

B. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, 

designed for types and sizes of raceway or cable to be supported. 

C. Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, 

shapes, and bars; black and galvanized. 

D. Mounting, Anchoring, and Attachment Components: Items for fastening electrical 

items or their supports to building surfaces include the following: 

 

1. 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. 

2. 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. 

3. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable 

for attached structural element. 

4. Through Bolts: Structural type, hex head, and high strength. Comply with 

ASTM F3125/F3125M, Grade A325. 

5. Toggle Bolts:  All-steel springhead type. 

6. Hanger Rods: Threaded steel. 

7. Powder actuated fasteners are prohibited. 
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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. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with the following standards for application and installation requirements of 

hangers and supports, except where requirements on Drawings or in this Section are 

stricter: 

1. NECA 1. 

2. NECA 101 

3. NECA 105. 

B. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 

materials and installation for penetrations through fire-rated walls, ceilings, and 

assemblies. 

C. Comply with requirements for raceways and boxes specified in Section 260533 

"Raceways and Boxes for Electrical Systems." 

D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space 

supports for EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 

inch in diameter. 

E. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted 

support system, sized so capacity can be increased by at least 25 percent in future 

without exceeding specified design load limits. 

1. Secure raceways and cables to these supports with single-bolt conduit clamps. 

F. Spring-steel clamps designed for supporting single conduits without bolts may be used 

for 1-1/2-inch and smaller raceways serving branch circuits and communication 

systems above suspended ceilings, and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in 

this article. 

B. 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. 
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C. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor 

and fasten electrical items and their supports to building structural elements by the 

following methods unless otherwise indicated by code: 

1. To Wood: Fasten with lag screws or through bolts. 

2. To New Concrete: Bolt to concrete inserts. 

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion 

anchor fasteners on solid masonry units. 

4. To Existing Concrete: Expansion anchor fasteners. 

5. To Steel:  Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with 

MSS SP-69. 

6. To Light Steel: Sheet metal screws. 

7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount 

cabinets, panelboards, disconnect switches, control enclosures, pull and junction 

boxes, transformers, and other devices on slotted-channel racks attached to 

substrate. 

D. 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. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 

elevation to support and anchor electrical materials and equipment. 

B. Field Welding: Comply with AWS D1.1/D1.1M. 

3.4 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in 

both directions than supported unit, and so anchors will be a minimum of 10 bolt 

diameters from edge of the base. 

B. Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, 

reinforcement, and placement requirements are specified in Section 033000 "Cast-in-

Place Concrete." 

C. Anchor equipment to concrete base as follows: 

1. Place and secure anchorage devices. Use supported equipment manufacturer's 

setting drawings, templates, diagrams, instructions, and directions furnished with 

items to be embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported 

equipment. 

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 
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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 minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 

galvanizing-repair paint to comply with ASTM A780. 

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. Nonmetal conduits, tubing, and fittings. 

3. Metal wireways and auxiliary gutters. 

4. Nonmetal wireways and auxiliary gutters. 

5. Boxes, enclosures, and cabinets. 

6. Handholes and boxes for exterior underground cabling. 

B. Related Requirements: 

 

1. Section 270528 "Pathways for Communications Systems" for conduits, wireways, 

surface pathways, innerduct, boxes, faceplate adapters, enclosures, cabinets, 

and handholes serving communications systems. 

1.3 DEFINITIONS 

A. GRC: Galvanized rigid steel conduit. 

B. IMC: Intermediate metal conduit. 

1.4 ACTION SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 

enclosures, and cabinets. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, Article 100, by a third-party testing agencies shall be amongst those 

accredited by the NCBCC (North Carolina Building Code Council) to Label Electrical 

and Mechanical Equipment. 

B. https://www.ncosfm.gov/codes/state-electrical-division/qualified-testing-laboratories 
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C. Comply with NFPA 70. 

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. GRC: Comply with ANSI C80.1 and UL 6. 

C. IMC: Comply with ANSI C80.6 and UL 1242. 

D. EMT: Comply with ANSI C80.3 and UL 797. 

E. FMC: Comply with UL 1; zinc-coated steel. 

F. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 

G. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. 

 

1. Fittings for EMT: 

a. Material:  Steel. 

b. Type:  compression. 

2. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, 

rated for environmental conditions where installed, and including flexible external 

bonding jumper. 

3. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch with 

overlapping sleeves protecting threaded joints. 

H. Joint Compound for IMC or GRC: Approved, as defined in NFPA 70, by authorities 

having jurisdiction for use in conduit assemblies, and compounded for use to lubricate 

and protect threaded conduit joints from corrosion and to enhance their conductivity. 

2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS 

A. Listing and Labeling: Nonmetallic 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. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 

indicated. 

C. Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material. 

D. Solvents and Adhesives: As recommended by conduit manufacturer. 
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2.3 BOXES, ENCLOSURES, AND CABINETS 

A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and 

cabinets installed in wet locations shall be listed for use in wet locations. 

B. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, 

with gasketed cover. 

D. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

E. Metal Floor Boxes: 

1. Material:  Cast metal. 

2. Type: Fully 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 Outlet boxes designed for attachment of luminaires weighing more than 50 lbshall 

be listed and marked for the maximum allowable weight. 

H. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan 

weighing 70 lb 

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. 

L. Device Box Dimensions:  4 inches square by 2-1/8 inches deep 

M. Gangable boxes are prohibited. 

N. Cabinets: 
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1. NEMA 250, 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. 

2.4 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. General Requirements for Handholes and Boxes: 

1. Boxes and handholes for use in underground systems shall be designed and 

identified as defined in NFPA 70, for intended location and application. 

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application. 

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand 

and aggregate, bound together with polymer resin, and reinforced with steel, 

fiberglass, or a combination of the two. 

 

1. Standard: Comply with SCTE 77. 

2. Configuration: Designed for flush burial with open bottom unless otherwise 

indicated. 

3. Cover: Weatherproof, secured by tamper-resistant locking devices and having 

structural load rating consistent with enclosure and handhole location. 

4. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50. 

5. Cover Legend: Molded lettering, "ELECTRIC.". 

6. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering 

ducts for secure, fixed installation in enclosure wall. 

7. Handholes 12 Inches Wide by 24 Inches Long and Larger: Have inserts for cable 

racks and pulling-in irons installed before concrete is poured. 

2.5 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES 

A. Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for 

compliance with SCTE 77. Strength tests shall be for specified tier ratings of products 

supplied. 

Retain one of first two subparagraphs below; retain first subparagraph to require an 

independent testing agency to test for compliance with SCTE requirements; retain second 

subparagraph to require testing by manufacturers' laboratories. See Evaluations for a discussion 

of testing. 

1. Tests of materials shall be performed by an independent testing agency. 

2. Strength tests of complete boxes and covers shall be by either an independent 

testing agency or manufacturer. A qualified registered professional engineer shall 

certify tests by manufacturer. 
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3. Testing machine pressure gages shall have current calibration certification 

complying with ISO 9000 and ISO 10012 and traceable to NIST standards. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit:  GRC. 

2. Concealed Conduit, Aboveground:  IMC. 

3. Underground Conduit External to Building: RNC, Type EPC-40-PVC, concrete 

encased with a minimum of three (3) inches of concrete on all sides, except 

branch circuits may be direct buried. 

4. Underground Conduit Internal to Building: RNC, Type EPC-40-PVC, minimum size 

of 3/4". 

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC. 

6. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. 

B. 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:  GRC. Raceway locations 

include the following: 

a. Loading dock. 

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling 

units. 

c. Mechanical rooms. 

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): FMC, except use LFMC 

in damp or wet locations. 

6. Damp or Wet Locations:  GRC. 

7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless 

steel in institutional and commercial kitchens and damp or wet locations. 

C. Minimum Raceway Size:  3/4-inchtrade size. 

D. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings 

unless otherwise indicated. Comply with NEMA FB 2.10. 

2. EMT: Use compression, steel fittings. Comply with NEMA FB 2.10. 

3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20. 
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E. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F 

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 NFPA 70 limitations 

for types of raceways allowed in specific occupancies and number of floors. 

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-

water pipes. Install horizontal raceway runs above water and steam piping. 

C. Where installing raceway on interior surface of exterior walls, mount conduit minimum 

1/4-inch from wall with clamp backs or strut. 

D. Complete raceway installation before starting conductor installation. 

E. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 

Systems" for hangers and supports. 

F. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise 

indicated. Install conduits parallel or perpendicular to building lines, beams and walls. 

H. Support conduit within 12 inches of enclosures to which attached. 

I. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inchtrade 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-footntervals. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 

fittings. 

3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all 

directions. 

4. Do not embed threadless fittings in concrete unless specifically approved by 

Engineer for each specific location. 

J. Stub-ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC 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. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing 

conductive compound prior to assembly. 
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M. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside 

of boxes or cabinets. Install insulated throat metal bushings on all conduits. Install 

insulated throat metal grounding bushings on service conduits and where concentric, 

eccentric or over-sized knockouts are encountered. 

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-inchtrade size and larger, use 

roll cutter or a guide to make cut straight and perpendicular to the length. 

Q. EMT conduit provided below roof deck shall be installed 1-1/2” away from the deck to 
avoid screws from penetrating conduit during reroofing. 

R. Conduits, JBs, Troughs, or any enclosure where mounted outside on building walls shall 

be installed with spacers or strut to support the raceway or enclosure at least 1” from 
wall surface. 

S. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with 

not less than 200-lbtensile strength. Leave at least 12 inches of slack at each end of pull 

wire. Cap underground raceways designated as spare above grade alongside 

raceways in use. 

T. 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. 

U. 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. 

V. Comply with manufacturer's written instructions for solvent welding RNC and fittings. 

W. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of 

flexible conduit for recessed and semirecessed luminaires, equipment subject to 

vibration, noise transmission, or movement; and for transformers and motors. 

 

1. Use LFMC only in damp or wet locations not subject to 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] [top] [bottom] of box unless otherwise indicated. 
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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 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare 

trench bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 

inches in nominal diameter. 

2. Install backfill as specified in Section 312000 "Earth Moving." 

3. After installing conduit, backfill and compact. Start at tie-in point, and work 

toward end of conduit run, leaving conduit at end of run free to move with 

expansion and contraction as temperature changes during this process. Firmly 

hand tamp backfill around conduit to provide maximum supporting strength. 

After placing controlled backfill to within 12 inchesof finished grade, make final 

conduit connection at end of run and complete backfilling with normal 

compaction as specified in Section 312000 "Earth Moving." 

4. Install manufactured rigid steel conduit elbows for stub-ups at poles and 

equipment and at building entrances through floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and 

encase coupling with 3 inches of concrete for a minimum of 12 inches on 

each side of the coupling. 

b. For stub-ups at equipment mounted on outdoor concrete bases and where 

conduits penetrate building foundations, extend steel conduit horizontally a 

minimum of 60 inches from edge of foundation or equipment base. Install 

insulated grounding bushings on terminations at equipment. 

5. Underground Warning Tape: Comply with requirements in Section 260553 

"Identification for Electrical Systems." 

B. Concrete-Encased Ducts: Support ducts on duct separators. 
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1. Excavate trench bottom to provide firm and uniform support for duct bank.  

2. Width: Excavate trench 3 inches wider than duct bank on each side. 

3. Depth: Install top of duct bank at least 24 inches below finished grade in areas 

not subject to deliberate traffic, and at least 30 inches below finished grade in 

deliberate traffic paths for vehicles unless otherwise indicated. 

4. Support ducts on duct separators coordinated with duct size, duct spacing, and 

outdoor temperature. 

5. Separator Installation: Space separators close enough to prevent sagging and 

deforming of ducts, with not less than four spacers per 20 feet of duct. Secure 

separators to earth and to ducts to prevent floating during concreting. Stagger 

separators approximately 6 inches between tiers. Tie entire assembly together 

using fabric straps; do not use tie wires or reinforcing steel that may form 

conductive or magnetic loops around ducts or duct groups. 

6. Minimum Space between Ducts: 3 inches between ducts and exterior envelope 

wall, 2 inches between ducts for like services, and 4 inches between power and 

signal ducts. 

7. Elbows: Use manufactured rigid steel conduit elbows for stub-ups at poles and 

equipment, at building entrances through floor, and at changes of direction in 

duct run. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and 

encase coupling with 3 inches of concrete. 

b. Stub-Ups to Equipment: For equipment mounted on outdoor concrete 

bases, extend steel conduit horizontally a minimum of 60 inches from edge 

of base. Install insulated grounding bushings on terminations at equipment. 

8. Forms: Use walls of trench to form side walls of duct bank where soil is self-

supporting and concrete envelope can be poured without soil inclusions; 

otherwise, use forms. 

9. Concrete Cover: Install a minimum of 3 inches of concrete cover at top and 

bottom, and on each side of duct bank. 

10. Concreting Sequence: Pour each run of envelope between manholes or other 

terminations in one continuous operation. 

a. Start at one end and finish at the other, allowing for expansion and 

contraction of ducts as their temperature changes during and after the 

pour. Use expansion fittings installed according to manufacturer's written 

recommendations, or use other specific measures to prevent expansion-

contraction damage. 

b. If more than one pour is necessary, terminate each pour in a vertical plane 

and install 3/4-inch reinforcing-rod dowels extending a minimum of 18 

inches into concrete on both sides of joint near corners of envelope. 

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

Retain this article if Project includes small amounts of exterior underground wiring 600 V and less. 

Delete if Section 260543 "Underground Ducts and Raceways for Electrical Systems" is included in 

the Project Manual. See Editing Instruction No. 3 in the Evaluations. 

A. Install handholes and boxes level and plumb and with orientation and depth 

coordinated with connecting conduits to minimize bends and deflections required for 

proper entrances. 
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B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, 

graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent 

undisturbed earth. 

C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set 

covers of other enclosures 1 inch above finished grade. 

First paragraph below requires Contractor to select hardware to install and support cable. 

Delete if cable support is not required. If required, revise paragraph to refer Contractor to 

Drawings, and show specific requirements on Drawings for each enclosure. 

D. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and 

insulators, as required for installation and support of cables and conductors and as 

indicated. Select arm lengths to be long enough to provide spare space for future 

cables but short enough to preserve adequate working clearances in enclosure. 

Delete paragraph below if conduits enter enclosure through open bottom. 

E. Field-cut openings for conduits according to enclosure manufacturer's written 

instructions. Cut wall of enclosure with a tool designed for material to be cut. Size holes 

for terminating fittings to be used, and seal around penetrations after fittings are 

installed. 

3.5 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 in Section 260544 "Sleeves and Sleeve Seals for Electrical 

Raceways and Cabling." 

3.6 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 

requirements in Section 078413 "Penetration Firestopping." 

3.7 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 

2. Repair damage to paint finishes with matching touchup coating recommended 

by manufacturer. 

END OF SECTION 260533 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 

2. Identification of power cables. 

3. Identification for conductors. 

4. Underground-line warning tape. 

5. Warning labels and signs. 

6. Instruction signs. 

7. Identification for panelboards. 

8. Equipment identification labels. 

9. Miscellaneous identification products. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each electrical identification product indicated. 

1.4 QUALITY ASSURANCE 

A. Comply with ANSI A13.1. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and 

inks used by label printers, shall comply with UL 969. 

1.5 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with 

requirements in other Sections requiring identification applications, Drawings, Shop 

Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance 
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Manual; and with those required by codes, standards, and 29 CFR 1910.145. Use 

consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting 

of surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length 

of color field for each cable size. 

B. Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-

resistant coating and matching wraparound clear adhesive tape for securing ends of 

legend label. 

C. Self-Adhesive, Self-Laminating Polyester Labels:  Preprinted, 3-mil-thick flexible label with 

acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-

resistant, self-laminating, protective shield over the legend. Labels sized to fit the cable 

diameter such that the clear shield overlaps the entire printed legend. 

D. Write-On Tags: Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and 

cable tie for attachment to conductor or cable. 

 

1. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer. 

2.2 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils 

thick by 1 to 2 inches wide. 

B. Self-Adhesive, Self-Laminating Polyester Labels:  Preprinted, 3-mil-thick flexible label with 

acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-

resistant, self-laminating, protective shield over the legend. Labels sized to fit the 

conductor diameter such that the clear shield overlaps the entire printed legend. 

2.3 FLOOR MARKING TAPE 

A. 2-inch-wide, 5-mil pressure-sensitive vinyl tape, with yellow and black stripes and clear 

vinyl overlay. 
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2.4 UNDERGROUND-LINE WARNING TAPE 

A. Tape: 

1. Recommended by manufacturer for the method of installation and suitable to 

identify and locate underground electrical and communications utility lines. 

2. Printing on tape shall be permanent and shall not be damaged by burial 

operations. 

3. Tape material and ink shall be chemically inert, and not subject to degrading 

when exposed to acids, alkalis, and other destructive substances commonly 

found in soils. 

B. Color and Printing: 

1. Comply with ANSI Z535.1 through ANSI Z535.5. 

2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE,. 

3. Inscriptions for Orange-Colored Tapes: TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE,. 

C. Detectable Tape: 

1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin 

film, a solid aluminum-foil core, and a clear protective film that allows inspection 

of the continuity of the conductive core, bright-colored, continuous-printed on 

one side with the inscription of the utility,  compounded for direct-burial service. 

2. Overall Thickness: 5 mils. 

3. Foil Core Thickness: 0.35 mil. 

4. Weight: 28 lb/1000 sq. ft.. 

5. 3-Inch Tensile According to ASTM D 882: 70 lbf, and 4600 psi. 

2.5 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive 

labels, configured for display on front cover, door, or other access to equipment unless 

otherwise indicated. 

C. Metal-Backed, Butyrate Warning Signs: 

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 

0.0396-inch galvanized-steel backing; and with colors, legend, and size required 

for application. 

2. 1/4-inch grommets in corners for mounting. 

3. Nominal size, 10 by 14 inches. 

D. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - 

EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT 

OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES." 
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3. Arc Flash: “WARNING – ARC FLASH HAZARD – APPROPRIATE PPE REQUIRED – 

FAILURE TO COMPLY CAN RESULT IN DEATH OR INJURY – REFER TO NFPA 70E.” 

2.6 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up 

to 20 sq. inches and 1/8 inch thick for larger sizes. 

1. Engraved legend with black letters on white face. 

2. Punched or drilled for mechanical fasteners. 

3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

B. Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent 

process. Minimum letter height shall be 3/8 inch. 

C. Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by 

thermal transfer or equivalent process. Minimum letter height shall be 3/8 inch. Overlay 

shall provide a weatherproof and UV-resistant seal for label. 

2.7 IDENTIFICATION FOR PANELBOARDS 

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number 

of phases, and number of poles shall be located on the interior of the panelboard door. 

B. Circuit Directory: Computer-generated circuit directory mounted inside panelboard 

door with transparent plastic protective cover. 

 

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it 

from all other circuits. Wording such as “Receptacle” shall not be allowed.  
Update any existing panelboard where work is performed and trace all circuits 

required for a complete and accurate schedule per NEC 408.4. 

2.8 EQUIPMENT IDENTIFICATION LABELS 

A. Engraved, Laminated Phenolic Label:  Punched or drilled for screw mounting.  White 

letters on a dark-gray background unless otherwise listed below.  Minimum letter height 

shall be 1/2 inch.  Colors shall be as follows: 

 

1. 120/208V equipment – Blue surface with white core 

2. 277/480V equipment – Black surface with white core 

3. Fire alarm system – Bright red surface with white core 

4. Security – Dark red (burgundy) surface with white core 

5. “Emergency” systems – Green surface with white core 

6. Telephone – Orange surface with white core 

7. Data – Brown surface with white core 

8. Paging systems – White surface with black core 

9. TV systems – Purple surface with white core 
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B. All outlet boxes, junction boxes and pull boxes shall have their covers and exterior 

surfaces painted with colors to match the surface color scheme outlined above.  This 

includes covers on boxes above list-out and other type accessible ceilings. Power 

junction boxes above the ceiling shall have the circuit number(s) printed or written on 

the cover 

2.9 CABLE TIES 

A. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior 

sunlight, self extinguishing, one piece, self locking, Type 6/6 nylon. 

1. Minimum Width: 3/16 inch. 

2. Tensile Strength at 73 deg F, According to ASTM D 638: 12,000 psi. 

3. Temperature Range: Minus 40 to plus 185 deg F. 

4. Color: Black. 

B. Plenum-Rated Cable Ties: Self extinguishing, UV stabilized, one piece, self locking. 

1. Minimum Width: 3/16 inch. 

2. Tensile Strength at 73 deg F, According to ASTM D 638: 7000 psi. 

3. UL 94 Flame Rating: 94V-0. 

4. Temperature Range: Minus 50 to plus 284 deg F. 

5. Color: Black. 

2.10 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint: Comply with requirements in painting Sections for paint materials and application 

requirements. Select paint system applicable for surface material and location (exterior 

or interior). 

B. Nameplates: Attach to equipment using a two-part epoxy adhesive suitable for 

location where installed. In outdoor locations, labels applied with epoxy shall be 

weatherproof and sunlight resistant. Contractor may use stainless-steel rivets or stainless-

steel machine screws with nuts and flat and lock washers rather than epoxy. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location: Install identification materials and devices at locations for most convenient 

viewing without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products: Clean surfaces before application, using materials 

and methods recommended by manufacturer of identification device. 



The Walker Group Architecture, Inc. 
 

Jones County Public Works Building 

 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 - 6 

E. Attach signs and plastic labels that are not self-adhesive type using two-part epoxy 

adhesive suitable for location where installed. 

F. Cable Ties: For attaching tags. Use general-purpose type, except as listed below: 

1. Outdoors: UV-stabilized nylon. 

2. In Spaces Handling Environmental Air: Plenum rated. 

G. Underground-Line Warning Tape: During backfilling of trenches install continuous 

underground-line warning tape directly above line at 6 to 8 inches below finished 

grade. Use multiple tapes where width of multiple lines installed in a common trench or 

concrete envelope exceeds 16 inches overall. 

H. Painted Identification: Comply with requirements in painting Sections for surface 

preparation and paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Accessible Raceways and Cables within Buildings: Identify the covers of each junction 

and pull box of the following systems with self-adhesive vinyl labels with the wiring 

system legend and system voltage. System legends shall be as follows: 

1. Emergency Power. 

2. Power. 

3. UPS. 

B. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and 

junction boxes, manholes, and handholes, use color-coding conductor tape to identify 

the phase. 

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less: 

a. Color shall be factory applied or field applied for sizes larger than 

No. 8 AWG, if authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 

1) Phase A: Black. 

2) Phase B: Red. 

3) Phase C: Blue. 

4) Neutral: White or Gray 

5) Ground: Green 

c. Colors for 480/277-V Circuits: 

1) Phase A: Brown. 

2) Phase B: Orange. 

3) Phase C: Yellow. 

4) Neutral: White or Gray 

5) Ground: Green 

d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for 

a minimum distance of 6 inches from terminal points and in boxes where 
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splices or taps are made. Apply last two turns of tape with no tension to 

prevent possible unwinding. Locate bands to avoid obscuring factory 

cable markings.  Taping of Neutral (Grounded) Conductors or Equipment 

Grounding Conductors #6 AWG or smaller is not allowed per NEC 200.6 

C. Install instructional sign including the color-code for grounded and ungrounded 

conductors using adhesive-film-type labels. 

D. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, 

control, and signal connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, 

terminals, and pull points. Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system 

used by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, 

and the Operation and Maintenance Manual. 

E. Locations of Underground Lines: Identify with underground-line warning tape for power, 

lighting, communication, and control wiring and optical fiber cable. 

 

1. Install underground-line warning tape for both direct-buried cables and cables in 

raceway. 

2. Locate tape directly above the raceway at 6 to 8 inches below finished grade. 

F. Workspace Indication: Install floor marking tape to show working clearances in the 

direction of access to live parts. Workspace shall be as required by NFPA 70 and 

29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted panelboards 

and similar equipment in finished spaces. 

G. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  

Metal-backed, butyrate warning signs. 

1. Comply with 29 CFR 1910.145. 

2. Identify system voltage with black letters on an orange background. 

3. Apply to exterior of door, cover, or other access. 

4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following: 

a. Power transfer switches. 

b. Controls with external control power connections. 

H. Arc Flash Warning Labeling: Self-adhesive labels. 

I. Operating Instruction Signs: Install instruction signs to facilitate proper operation and 

maintenance of electrical systems and items to which they connect. Install instruction 

signs with approved legend where instructions are needed for system or equipment 

operation. 

J. Emergency Operating Instruction Signs: Install instruction signs with white legend on a 

red background with minimum 3/8-inch-high letters for emergency instructions at 

equipment used for power transfer. 
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K. Equipment Identification Labels: On each unit of equipment, install unique designation 

label that is consistent with wiring diagrams, schedules, and the Operation and 

Maintenance Manual. Apply labels to disconnect switches and protection equipment, 

central or master units, control panels, control stations, terminal cabinets, and racks of 

each system. Systems include power, lighting, control, communication, signal, 

monitoring, and alarm systems unless equipment is provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment:  Engraved, laminated acrylic or melamine label. Unless 

otherwise indicated, provide a single line of text with 1/2-inch-high letters on 

1-1/2-inch-high label; where two lines of text are required, use labels 2 

inches high. 

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label. 

c. Elevated Components: Increase sizes of labels and letters to those 

appropriate for viewing from the floor. 

d. Unless provided with self-adhesive means of attachment, fasten labels with 

appropriate mechanical fasteners that do not change the NEMA or NRTL 

rating of the enclosure. 

2. Equipment to Be Labeled: 

a. Panelboards: Typewritten directory of circuits in the location provided by 

panelboard manufacturer. Panelboard identification shall be engraved, 

laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 

c. Access doors and panels for concealed electrical items. 

d. Switchboards. 

e. Transformers: Label that includes tag designation shown on Drawings for the 

transformer, feeder, and panelboards or equipment supplied by the 

secondary. 

f. Emergency system boxes and enclosures. 

g. Enclosed switches. 

h. Enclosed controllers. 

i. Variable-speed controllers. 

j. Power transfer equipment. 

k. Contactors. 

l. Remote-controlled switches, dimmer modules, and control devices. 

m. Power-generating units. 

n. Monitoring and control equipment. 

o. UPS equipment. 

END OF SECTION 260553 
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SECTION 260923 – LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Time switches. 

2. Photoelectric switches. 

3. Indoor occupancy and vacancy sensors. 

4. Switchbox-mounted occupancy sensors. 

5. Digital timer light switches. 

B. Related Requirements: 

1. Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-

switch occupancy sensors, and manual light switches. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Show installation details for the following: 

a. Occupancy sensors. 

b. Vacancy sensors. 

2. Interconnection diagrams showing field-installed wiring. 

3. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

B. Sample Warranty: For manufacturer's warranties. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each type of lighting control device to include 

in operation and maintenance manuals. 

1.6 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting 

control devices that fail(s) in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Faulty operation of lighting control software. 

b. Faulty operation of lighting control devices. 

2. Warranty Period: Two year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 ELECTRONIC TIME SWITCHES 

A. Electronic Time Switches: Solid state, programmable, with alphanumeric display; 

complying with UL 917. 

1. Listed and labeled as defined in NFPA 70 and marked for intended location and 

application. 

2. Contact Configuration:  SPST. 

3. Contact Rating:  20-A ballast load, 120-/240-V ac. 

4. Programs: Eight on-off set points on a 24-hour schedule. 

5. Circuitry: Allow connection of a photoelectric relay as substitute for on-off 

function of a program on selected channels. 

6. Astronomic Time:  All channels. 

7. Automatic daylight savings time changeover. 

8. Battery Backup: Not less than seven days reserve, to maintain schedules and time 

clock. 

2.2 OUTDOOR PHOTOELECTRIC SWITCHES, SOLID STATE, FLEXIBLE MOUNTING 

A. Description: Solid state, with SPST dry contacts rated for 1000 W incandescent, to 

operate connected relay, contactor coils, or microprocessor input; complying with 

UL 773A, and compatible with ballasts and LED lamps. 

1. Listed and labeled as defined in NFPA 70, by a agency NRTL, and marked for 

intended location and application. 

2. Light-Level Monitoring Range: 1.5 to 10 fc, with an adjustment for turn-on and 

turn-off levels within that range. 

3. Time Delay: Fifteen-second minimum, to prevent false operation. 

4. Surge Protection: Metal-oxide varistor. 
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5. Mounting: Twist lock complies with ANSI C136.10, with base-and-stem mounting or 

stem-and-swivel mounting accessories as required to direct sensor to the north sky 

exposure from same source and manufacturer as switch. 

6. Failure Mode: Luminaire stays ON. 

2.3 INDOOR OCCUPANCY AND VACANCY SENSORS 

A. General Requirements for Sensors:  

1. Ceiling-mounted, solid-state indoor occupancy or vacancy sensors. 

2. Ultrasonic and Dual technology. 

3. Hardwired connection to switch. 

4. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 

marked for intended location and application. 

5. Operation: 

a. Occupancy Sensor: Unless otherwise indicated, turn lights on when 

coverage area is occupied, and turn them off when unoccupied; with a 

time delay for turning lights off, adjustable over a minimum range of 1 to 30 

minutes. 

b. Vacancy Sensor: Unless otherwise indicated, lights are manually turned on 

and sensor turns lights off when the room is unoccupied; with a time delay 

for turning lights off, adjustable over a minimum range of 1 to 30 minutes. 

c. Combination Sensor: Unless otherwise indicated, sensor shall be 

programmed to turn lights on when coverage area is occupied and turn 

them off when unoccupied, or to turn off lights that have been manually 

turned on; with a time delay for turning lights off, adjustable over a 

minimum range of 1 to 30 minutes. 

6. Sensor Output: Contacts rated for the line voltage load or Sensor is powered from 

the power pack. 

7. Power:  Line voltage or powered from the power pack. 

8. Power Pack: Dry contacts rated for 20-A ballast or LED load at 120- and 277-V ac. 

Sensor has 24-V dc, 150-mA, Class 2 power source, as defined by NFPA 70. 

9. Mounting: 

a. Sensor: Suitable for mounting in any position on a standard outlet box. 

b. Relay: Externally mounted through a 1/2-inch knockout in a standard 

electrical enclosure. 

c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind 

hinged door. 

10. Indicator: Digital display, to show when motion is detected during testing and 

normal operation of sensor. 

11. Bypass Switch: Override the "on" function in case of sensor failure. 

B. Ultrasonic Type:  Ceiling mounted; detect occupants in coverage area through pattern 

changes of reflected ultrasonic energy. 
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1. Detector Sensitivity: Detect a person of average size and weight moving not less 

than 12 inches in either a horizontal or a vertical manner at an approximate 

speed of 12 inches/sec. 

2. Detection Coverage (Standard Room): Detect occupancy anywhere within a 

circular area of 1000 sq. ft. when mounted on a 96-inch-high ceiling. 

3. Detection Coverage (Large Room): Detect occupancy anywhere within a 

circular area of 2000 sq. ft. when mounted on a 96-inch-high ceiling. 

4. Detection Coverage (Corridor): Detect occupancy anywhere within 90 feet 

when mounted on a 10-foot-high ceiling in a corridor not wider than 14 feet. 

C. Dual-Technology Type:  Ceiling mounted; detect occupants in coverage area using PIR 

and ultrasonic detection methods. The particular technology or combination of 

technologies that control on-off functions is selectable in the field by operating controls 

on unit. 

1. Sensitivity Adjustment: Separate for each sensing technology. 

2. Detector Sensitivity: Detect occurrences of 6-inch-minimum movement of any 

portion of a human body that presents a target of not less than 36 sq. in., and 

detect a person of average size and weight moving not less than 12 inches in 

either a horizontal or a vertical manner at an approximate speed of 12 inches/s. 

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a 

circular area of 2000 sq. ft. when mounted on a 96-inch-high ceiling. 

2.4 SWITCHBOX-MOUNTED OCCUPANCY SENSORS 

A. General Requirements for Sensors: Automatic-wall-switch occupancy sensor with 

manual on-off switch, suitable for mounting in a single gang switchbox using hardwired 

connection. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 

marked for intended location and application. 

2. Occupancy Sensor Operation: Unless otherwise indicated, turn lights on when 

coverage area is occupied, and turn lights off when unoccupied; with a time 

delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes. 

3. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F. 

4. Switch Rating: Not less than 800-VA ballast or LED load at 120 V, 1200-VA ballast or 

LED load at 277 V, and 800-W incandescent. 

B. Wall-Switch Sensor Tag WS1: 

1. Standard Range: 180-degree field of view, field adjustable from 180 to 40 

degrees; with a minimum coverage area of 2100 sq. ft. 

2. Sensing Technology: Dual technology - PIR and ultrasonic. 

3. Switch Type: SP, field-selectable automatic "on," or manual "on," automatic "off." 

4. Capable of controlling load in three-way application. 

5. Voltage:  Dual voltage - 120 and 277 V. 

6. Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10 to 

150 fc. The switch prevents the lights from turning on when the light level is higher 

than the set point of the sensor. 

7. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes. 
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8. Adaptive Technology: Self-adjusting circuitry detects and memorizes usage 

patterns of the space and helps eliminate false "off" switching. 

9. Color: As selected by Architect 

10. Faceplate: Color matched to switch. 

2.5 DIGITAL TIMER LIGHT SWITCH 

A. Description: Combination digital timer and conventional switch lighting control unit. 

Switchbox-mounted, backlit LCD display, with selectable time interval in [10] [20] 

minute increments. 

1. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 

277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac. 

2. Standards: Comply with UL 20. 

3. Integral relay for connection to BAS. 

4. Voltage:  Dual voltage - 120 and 277 V. 

5. Color: Selected by Architect. 

6. Faceplate: Color matched to switch. 

2.6 CONDUCTORS AND CABLES 

A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 

AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power 

Conductors and Cables." 

B. Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors 

not smaller than No. 22 AWG. Comply with requirements in Section 260519 "Low-

Voltage Electrical Power Conductors and Cables." 

C. Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not 

smaller than No. 18 AWG. Comply with requirements in Section 260519 "Low-Voltage 

Electrical Power Conductors and Cables." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine lighting control devices before installation. Reject lighting control devices that 

are wet, moisture damaged, or mold damaged. 

B. Examine walls and ceilings for suitable conditions where lighting control devices will be 

installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 SENSOR INSTALLATION 

A. Comply with NECA 1. 
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B. Restrooms, showers, lockers, open offices, and similar locations shall be provided with 

ultrasonic only sensors.  These sensors shall have the sensitivity set to maximum and 

time delay of 15 minutes minimum.  In shower areas, the time delay shall be for 20 

minutes minimum. 

C. If dual technology is installed in the areas mentioned above, then the sensor shall be 

set such that either technology will activate the operation of the lights.  It is preferred 

however that ultrasonic only be provided in the areas and this is only mentioned 

because rarely are ultrasonic installed, after noting such requirements on plans, specs 

and punchlist of previous projects. 

D. Coordinate layout and installation of ceiling-mounted devices with other construction 

that penetrates ceilings or is supported by them, including light fixtures, HVAC 

equipment, smoke detectors, fire-suppression systems, and partition assemblies. 

E. Install and aim sensors in locations to achieve not less than 90 percent coverage of 

areas indicated. Do not exceed coverage limits specified in manufacturer's written 

instructions. Note that PIR sensors do not have a complete solid 360 degree coverage, 

but rather multiple “pie slices” of that 360 degree circle.  The sensors may require 
rotating 5-10 degrees to allow for better sensitivity when being activated by the person 

entering a doorway. 

3.3 WIRING INSTALLATION 

A. Comply with NECA 1. 

B. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors 

and Cables." Minimum conduit size is 1/2 inch. 

C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-

limited conductors according to conductor manufacturer's written instructions. 

D. Size conductors according to lighting control device manufacturer's written instructions 

unless otherwise indicated. 

E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in 

junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures. 

3.4 IDENTIFICATION 

A. Identify components and power and control wiring according to Section 260553 

"Identification for Electrical Systems." 

1. Identify controlled circuits in lighting contactors. 

2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors 

at each sensor. 

B. Label time switches and contactors with a unique designation. 
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3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing time switches and sensors, and after electrical 

circuitry has been energized, start units to confirm proper unit operation. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning 

controls and equipment. 

B. Lighting control devices will be considered defective if they do not pass tests and 

inspections. 

C. Prepare test and inspection reports. 

END OF SECTION 260923 
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SECTION 262416 - PANELBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Distribution panelboards. 

2. Lighting and appliance branch-circuit panelboards. 

1.3 DEFINITIONS 

A. ATS: Acceptance testing specification. 

B. GFCI: Ground-fault circuit interrupter. 

C. GFEP: Ground-fault equipment protection. 

D. HID: High-intensity discharge. 

E. MCCB: Molded-case circuit breaker. 

F. SPD: Surge protective device. 

G. VPR: Voltage protection rating. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of panelboard. 

1. Include materials, switching and overcurrent protective devices, SPDs, 

accessories, and components indicated. 

2. Include dimensions and manufacturers' technical data on features, performance, 

electrical characteristics, ratings, and finishes. 

B. Shop Drawings: For each panelboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details. 

2. Show tabulations of installed devices with nameplates, conductor termination 

sizes, equipment features, and ratings. 



The Walker Group Architecture, Inc. 
 

Jones County Public Works Building 

 

PANELBOARDS 262416 - 2 

3. Detail enclosure types including mounting and anchorage, environmental 

protection, knockouts, corner treatments, covers and doors, gaskets, hinges, and 

locks. 

4. Detail bus configuration, current, and voltage ratings. 

5. Short-circuit current rating of panelboards and overcurrent protective devices. 

6. Include evidence of NRTL listing for series rating of installed devices. 

7. Include evidence of NRTL listing for SPD as installed in panelboard. 

8. Detail features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices and auxiliary components. 

9. Include wiring diagrams for power, signal, and control wiring. 

10. Key interlock scheme drawing and sequence of operations. 

11. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in panelboards. Submit on translucent log-log graft 

paper; include selectable ranges for each type of overcurrent protective device. 

Include an Internet link for electronic access to downloadable PDF of the 

coordination curves. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Panelboard Schedules: For installation in panelboards. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For panelboards and components to include in 

emergency, operation, and maintenance manuals. In addition to items specified in 

Section 017823 "Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting overcurrent protective 

devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent 

protective device that allows adjustments. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. 

1. Keys: Two spares for each type of panelboard cabinet lock. 

2. Circuit Breakers Including GFCI and GFEP Types: Two spares for each panelboard. 

3. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size 

and type, but no fewer than three of each size and type. 

4. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for 

each size and type, but no fewer than three of each size and type. 

1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications: ISO 9001 or ISO 9002 certified. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Remove loose packing and flammable materials from inside panelboards; install 

temporary electric heating (250 W per panelboard) to prevent condensation. 

B. Handle and prepare panelboards for installation according to NEMA PB 1. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations: 

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, 

wet work in spaces is complete and dry, work above panelboards is complete, 

and temporary HVAC system is operating and maintaining ambient temperature 

and humidity conditions at occupancy levels during the remainder of the 

construction period. 

2. Rate equipment for continuous operation under the following conditions unless 

otherwise indicated: 

a. Ambient Temperature: Not exceeding 23 deg F to plus 104 deg F. 

b. Altitude: Not exceeding 6600 feet. 

B. Service Conditions: NEMA PB 1, usual service conditions, as follows: 

1. Ambient temperatures within limits specified. 

2. Altitude not exceeding 6600 feet. 

C. Interruption of Existing Electric Service: Do not interrupt electric service to facilities 

occupied by Owner or others unless permitted under the following conditions and then 

only after arranging to provide temporary electric service according to requirements 

indicated: 

1. Notify Architect no fewer than two days in advance of proposed interruption of 

electric service. 

2. Do not proceed with interruption of electric service without Architect's written 

permission. 

3. Comply with NFPA 70E. 

1.11 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that 

fail in materials or workmanship within specified warranty period. 

1. Panelboard Warranty Period: 18 months from date of Substantial Completion. 

B. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 

or replace SPD that fails in materials or workmanship within specified warranty period. 

1. SPD Warranty Period: Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PANELBOARDS COMMON REQUIREMENTS 

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces 

defined in Section 260548.16 "Seismic Controls for Electrical Systems." 

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for 

panelboards including clearances between panelboards and adjacent surfaces and 

other items. Comply with indicated maximum dimensions. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

D. Comply with NEMA PB 1. 

E. Comply with NFPA 70. 

F. Enclosures: Flush and Surface-mounted, dead-front cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations: NEMA 250, Type 1. 

b. Outdoor Locations: NEMA 250, Type 3R 

c. Other Wet or Damp Indoor Locations: NEMA 250, Type 4. 

d. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive 

Liquids: NEMA 250, Type 12. 

2. Height: 84 inches maximum. 

3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, 

match box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all 

live parts and shall have no exposed hardware. 

4. Hinged Front Cover: Entire front trim hinged to box and with standard door within 

hinged trim cover. Trims shall cover all live parts and shall have no exposed 

hardware. 

5. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard 

front with flanges for attachment to panelboard, wall, and ceiling or floor. 

6. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; 

integral with enclosure body. Arrange to isolate individual panel sections. 

7. Finishes: 

a. Panels and Trim: galvanized steel, factory finished immediately after 

cleaning and pretreating with manufacturer's standard two-coat, baked-

on finish consisting of prime coat and thermosetting topcoat. 

b. Back Boxes: Galvanized steel. 

c. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective 

devices and other components. 

G. Incoming Mains: 
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1. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to 

main breaker. 

H. Phase, Neutral, and Ground Buses: 

1. Material: Hard-drawn copper, 98 percent conductivity. 

a. Plating shall run entire length of bus. 

b. Bus shall be fully rated the entire length. 

2. Interiors shall be factory assembled into a unit. Replacing switching and 

protective devices shall not disturb adjacent units or require removing the main 

bus connectors. 

3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment 

grounding conductors; bonded to box. 

4. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance 

applications. Mount electrically isolated from enclosure. Do not mount neutral 

bus in gutter. 

5. Split Bus: Vertical buses divided into individual vertical sections. 

I. Conductor Connectors: Suitable for use with conductor material and sizes. 

1. Material: Hard-drawn copper, 98 percent conductivity. 

2. Terminations shall allow use of 75 deg C rated conductors without derating. 

3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if 

required, for larger conductors. 

4. Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each 

pole in the panelboard. 

5. Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on the 

bar for each pole in the panelboard. 

J. NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having 

jurisdiction for use as service equipment with one or more main service disconnecting 

and overcurrent protective devices. Panelboards shall have meter enclosures, wiring, 

connections, and other provisions for utility metering. Coordinate with utility company 

for exact requirements. 

K. Panelboard Short-Circuit Current Rating: Rated for series-connected system with 

integral or remote upstream overcurrent protective devices and labeled by an NRTL. 

Include label or manual with size and type of allowable upstream and branch devices 

listed and labeled by an NRTL for series-connected short-circuit rating. 

1. Panelboards rated 240 V or less shall have short-circuit ratings as shown on 

Drawings, but not less than 10,000 A rms symmetrical. 

2. Panelboards rated above 240 V and less than 600 V shall have short-circuit ratings 

as shown on Drawings, but not less than 14,000 A rms symmetrical. 

L. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit 

current available at terminals. Assembly listed by an NRTL for 100 percent interrupting 

capacity. 
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1. Panelboards and overcurrent protective devices rated 240 V or less shall have 

short-circuit ratings as shown on Drawings, but not less than 10,000 A rms 

symmetrical. 

2. Panelboards and overcurrent protective devices rated above 240 V and less 

than 600 V shall have short-circuit ratings as shown on Drawings, but not less than 

14,000 A rms symmetrical. 

2.2 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions 

determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of 

any parts from the device when subjected to the seismic forces specified." 

B. Surge Suppression: Factory installed as an integral part of indicated panelboards, 

complying with UL 1449 SPD Type 2. 

2.3 POWER PANELBOARDS 

A. Panelboards: NEMA PB 1, distribution type. 

B. Doors: Secured with vault-type latch with tumbler lock; keyed alike. 

1. For doors more than 36 inches high, provide two latches, keyed alike. 

C. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and 

Smaller: Bolt-on circuit breakers. 

D. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 

125 A: Bolt-on circuit breakers. 

E. Branch Overcurrent Protective Devices: Fused switches. 

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type. 

B. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without 

disturbing adjacent units. 

C. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 

D. Doors: Door-in-door construction with concealed hinges; secured with multipoint latch 

with tumbler lock; keyed alike. Outer door shall permit full access to the panel interior. 

Inner door shall permit access to breaker operating handles and labeling, but current 

carrying terminals and bus shall remain concealed. 
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2.5 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents. 

1. Thermal-Magnetic Circuit Breakers: 

a. Inverse time-current element for low-level overloads. 

b. Instantaneous magnetic trip element for short circuits. 

c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and 

larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-

mounted, field-adjustable trip setting. 

3. Electronic Trip Circuit Breakers: 

a. RMS sensing. 

b. Field-replaceable rating plug or electronic trip. 

c. Digital display of settings, trip targets, and indicated metering displays. 

d. Multi-button keypad to access programmable functions and monitored 

data. 

e. Ten-event, trip-history log. Each trip event shall be recorded with type, 

phase, and magnitude of fault that caused the trip. 

f. Integral test jack for connection to portable test set or laptop computer. 

g. Field-Adjustable Settings: 

1) Instantaneous trip. 

2) Long- and short-time pickup levels. 

3) Long and short time adjustments. 

4) Ground-fault pickup level, time delay, and I squared T response. 

4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings 

less than NEMA FU 1, RK-5. 

5. GFCI Circuit Breakers: Single- and double-pole configurations with Class A 

ground-fault protection (6-mA trip). 

6. GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip). 

7. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 120/240-V, 

single-pole configuration. 

8. MCCB Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 

b. Breaker handle indicates tripped status. 

c. UL listed for reverse connection without restrictive line or load ratings. 

d. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor 

materials. 

e. Application Listing: Appropriate for application; Type SWD for switching 

fluorescent lighting loads; Type HID for feeding fluorescent and HID lighting 

circuits. 

f. Ground-Fault Protection: Integrally mounted relay and trip unit with 

adjustable pickup and time-delay settings, push-to-test feature, and 

ground-fault indicator. 
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g. Rating Plugs: Three-pole breakers with ampere ratings greater than 150 

amperes shall have interchangeable rating plugs or electronic adjustable 

trip units. 

h. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker 

handle in off position. 

i. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on 

position. 

2.6 IDENTIFICATION 

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number 

of phases, and number of poles shall be located on the interior of the panelboard door. 

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, 

and AIC rating. 

C. Circuit Directory: Directory card inside panelboard door, mounted in transparent card 

holder. 

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it 

from all other circuits. 

D. Circuit Directory: Computer-generated circuit directory mounted inside panelboard 

door with transparent plastic protective cover. 

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it 

from all other circuits. 

2.7 ACCESSORY COMPONENTS AND FEATURES 

A. Accessory Set: Include tools and miscellaneous items required for overcurrent 

protective device test, inspection, maintenance, and operation. 

B. Portable Test Set: For testing functions of solid-state trip devices without removing from 

panelboard. Include relay and meter test plugs suitable for testing panelboard meters 

and switchboard class relays. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify actual conditions with field measurements prior to ordering panelboards to verify 

that equipment fits in allocated space in, and comply with, minimum required 

clearances specified in NFPA 70. 

B. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1. 

C. Examine panelboards before installation. Reject panelboards that are damaged, 

rusted, or have been subjected to water saturation. 



The Walker Group Architecture, Inc. 
 

Jones County Public Works Building 

 

PANELBOARDS 262416 - 9 

D. Examine elements and surfaces to receive panelboards for compliance with installation 

tolerances and other conditions affecting performance of the Work. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Coordinate layout and installation of panelboards and components with other 

construction that penetrates walls or is supported by them, including electrical and 

other types of equipment, raceways, piping, encumbrances to workspace clearance 

requirements, and adjacent surfaces. Maintain required workspace clearances and 

required clearances for equipment access doors and panels. 

B. Comply with NECA 1. 

C. Install panelboards and accessories according to NEMA PB 1.1. 

D. Equipment Mounting: 

1. Install panelboards on cast-in-place concrete equipment base(s). Comply with 

requirements for equipment bases and foundations specified in Section 033000 

"Cast-in-Place Concrete." 

2. Attach panelboard to the vertical finished or structural surface behind the 

panelboard. 

3. Comply with requirements for seismic control devices specified in 

Section 260548.16 "Seismic Controls for Electrical Systems." 

E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets 

and temporary blocking of moving parts from panelboards. 

F. Comply with mounting and anchoring requirements specified in Section 260548.16 

"Seismic Controls for Electrical Systems." 

G. Mount top of trim maximum of 90 inches above finished floor unless otherwise 

indicated. 

H. Mount panelboard cabinet plumb and rigid without distortion of box. 

I. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with 

back box. 

J. Mount surface-mounted panelboards to steel slotted supports 5/8 inch in depth. Orient 

steel slotted supports vertically. 

K. Install overcurrent protective devices and controllers not already factory installed. 

1. Set field-adjustable, circuit-breaker trip ranges. 

2. Tighten bolted connections and circuit breaker connections using calibrated 

torque wrench or torque screwdriver per manufacturer's written instructions. 
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L. Make grounding connections and bond neutral for services and separately derived 

systems to ground. Make connections to grounding electrodes, separate grounds for 

isolated ground bars, and connections to separate ground bars. 

M. Install filler plates in unused spaces. 

N. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or 

space designated to be ceiling space in the future. Stub four 1-inch empty conduits 

into raised floor space or below slab not on grade. 

3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; install 

warning signs complying with requirements in Section 260553 "Identification for Electrical 

Systems." 

B. Create a directory to indicate installed circuit loads; incorporate Owner's final room 

designations. Obtain approval before installing. Handwritten directories are not 

acceptable. Install directory inside panelboard door. 

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with 

requirements for identification specified in Section 260553 "Identification for Electrical 

Systems." 

D. Device Nameplates: Label each branch circuit device in power panelboards with a 

nameplate complying with requirements for identification specified in Section 260553 

"Identification for Electrical Systems." 

E. Install warning signs complying with requirements in Section 260553 "Identification for 

Electrical Systems" identifying source of remote circuit. 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to 

inspect, test, and adjust components, assemblies, and equipment installations, 

including connections. 

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 panelboard bus, component, connecting 

supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

D. Tests and Inspections: 
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1. Perform each visual and mechanical inspection and electrical test for low-

voltage air circuit breakers and low-voltage surge arrestors stated in NETA ATS, 

Paragraph 7.6 Circuit Breakers and Paragraph 7.19.1 Surge Arrestors, Low-

Voltage. 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. 

E. Panelboards will be considered defective if they do not pass tests and inspections. 

F. Prepare test and inspection reports, including a certified report that identifies 

panelboards included and that describes scanning results, with comparisons of the two 

scans. 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. 

3.6 PROTECTION 

A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain 

temperature according to manufacturer's written instructions. 

END OF SECTION 262416 
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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. Specification-grade receptacles, 125 V, 20 A. 

2. USB receptacles. 

3. GFCI receptacles, 125 V, 20 A. 

4. Toggle switches, 120/277 V, 20 A. 

5. Occupancy sensors. 

6. Wall-box dimmers. 

7. Wall plates. 

1.3 DEFINITIONS 

A. AFCI: Arc-fault circuit interrupter. 

B. BAS: Building automation system. 

C. EMI: Electromagnetic interference. 

D. GFCI: Ground-fault circuit interrupter. 

E. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 

F. RFI: Radio-frequency interference. 

G. SPD: Surge protective device. 

1.4 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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1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 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. 

1.7 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of wiring device and associated wall plate 

through one source from a single manufacturer.  Insofar as they are available, obtain 

all wiring devices and associated wall plates from a single manufacturer and one 

source. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, Article 100, by a third-party testing agencies shall be amongst those 

accredited by the NCBCC (North Carolina Building Code Council) to Label Electrical 

and Mechanical Equipment. 

http://www.ncdoi.com/osfm/Engineering_and_Codes/default.aspx?field1=Code_Enfor

cement_-_Third_Party_Testing_agencies&user=Code_Enforcement_Resources 

C. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and use. 

B. Comply with NFPA 70. 

C. RoHS compliant. 

D. Comply with NEMA WD 1. 

E. Devices that are manufactured for use with modular plug-in connectors may be 

substituted under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding building 

wire. 

2. Devices shall comply with requirements in this Section. 

F. Devices for Owner-Furnished Equipment: 

1. Receptacles: Match plug configurations. 
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G. Device Color: 

1. Wiring Devices Connected to Normal Power System: As selected by Architect, 

unless otherwise indicated or required by NFPA 70 or device listing. 

2. Wiring Devices Connected to Essential Electrical System:  Red. 

3. SPD Devices: Blue. 

H. Wall Plate Color: For plastic covers, match device color. 

I. Source Limitations: Obtain each type of wiring device and associated wall plate from 

single source from single manufacturer. 

2.2 SPECIFICATION-GRADE RECEPTACLES, 125 V, 20 A 

A. Duplex Receptacles, 125 V, 20 A: 

 

1. Description: Two pole, three wire, and self-grounding. 

2. Configuration: NEMA WD 6, Configuration 5-20R. 

3. Standards: Comply with UL 498 and FS W-C-596. 

B. Tamper-Resistant Duplex Receptacles, 125 V, 20 A: 

 

1. Description: Two pole, three wire, and self-grounding. Integral shutters that 

operate only when a plug is inserted in the receptacle. 

2. Configuration: NEMA WD 6, Configuration 5-20R. 

3. Standards: Comply with UL 498 and FS W-C-596. 

4. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" Article. 

C. Weather-Resistant Duplex Receptacle, 125 V, 20 A: 

 

1. Description: Two pole, three wire, and self-grounding. Integral shutters that 

operate only when a plug is inserted in the receptacle. Square face. 

2. Configuration: NEMA WD 6, Configuration 5-20R. 

3. Standards: Comply with UL 498. 

4. Marking: Listed and labeled as complying with NFPA 70, "Receptacles in Damp or 

Wet Locations" Article. 

D. Tamper- and Weather-Resistant Duplex Receptacles, 125 V, 20 A: 

 

1. Description: Two pole, three wire, and self-grounding. Integral shutters that 

operate only when a plug is inserted in the receptacle. Square face. 

2. Configuration: NEMA WD 6, Configuration 5-20R. 

3. Standards: Comply with UL 498. 

4. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" and "Receptacles in Damp or Wet Locations" articles. 

2.3 USB RECEPTACLES 

A. Tamper-Resistant Duplex and USB Charging Receptacles: 
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1. Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. 

Nickel-plated, brass mounting strap. Integral shutters that operate only when a 

plug is inserted in the line voltage receptacle. 

2. Line Voltage Receptacles: Two pole, three wire, and self-grounding; NEMA WD 6, 

Configuration 5-20R. 

3. USB Receptacles: Dual USB Type A, 5 V dc, and 2.1 A per receptacle (minimum). 

4. Standards: Comply with UL 498, UL 1310, USB 3.0 devices, and FS W-C-596. 

5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" Article. 

2.4 GFCI RECEPTACLES, 125 V, 20 A 

A. Duplex GFCI Receptacles, 125 V, 20 A: 

 

1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. 

Two pole, three wire, and self-grounding. 

2. Configuration: NEMA WD 6, Configuration 5-20R. 

3. Type:  Feed through. 

4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596. 

B. Weather-Resistant, GFCI Duplex Receptacles, 125 V, 20 A: 

 

1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. 

Two pole, three wire, and self-grounding. Integral shutters that operate only when 

a plug is inserted in the receptacle. Square face. 

2. Configuration: NEMA WD 6, Configuration 5-15R. 

3. Type:  Feed through. 

4. Standards: Comply with UL 498 and UL 943 Class A. 

2.5 TOGGLE SWITCHES, 120/277 V, 20 A 

A. Switches, 120/277 V, 20 A: 

1. Standards: Comply with UL 20 and FS W-S-896. 

2.6 OCCUPANCY SENSORS 

A. Wall Switch Sensor Light Switch, Dual Technology: 

1. Description: Switchbox-mounted, combination lighting-control sensor and 

conventional switch lighting-control unit using dual (ultrasonic and passive 

infrared) technology. 

2. Standards: Comply with UL 20. 

3. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 

277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac. 

4. Adjustable time delay of five to thirty minutes. 

5. Able to be locked to Manual-On mode. 

6. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc. 

7. Connections: RJ-45 communications outlet. 

B. Wall Sensor Light Switch, Passive Infrared: 
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1. Description: Switchbox-mounted, combination, lighting-control sensor and 

conventional switch lighting-control unit using passive infrared technology. 

2. Standards: Comply with UL 20. 

3. Connections: Hard wired. 

4. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 

277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac. 

5. Adjustable time delay of five to thirty minutes. 

6. Able to be locked to Manual-On mode. 

7. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc. 

C. Wall Sensor Light Switch, Ultrasonic: 

1. Description: Switchbox-mounted, combination, lighting-control sensor and 

conventional switch lighting-control unit using ultrasonic technology. 

2. Standards: Comply with UL 20. 

3. Connections: RJ-45 communications outlet. 

4. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 

277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac. 

5. Adjustable time delay of five to thirty minutes. 

6. Able to be locked to Manual-On mode. 

7. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc. 

2.7 DIMMERS 

A. Wall-Box Dimmers: 

 

1. Description: Modular, full-wave, solid-state dimmer switch with integral, quiet on-

off switches, with audible frequency and EMI/RFI suppression filters. 

2. Control: Continuously adjustable slider; with single-pole or three-way switching. 

3. Standards: Comply with UL 1472. 

4. LED Lamp Dimmer Switches: Modular; compatible with LED lamps; trim 

potentiometer to adjust low-end dimming; capable of consistent dimming with 

low end not greater than 10 percent of full brightness. 

2.8 WALL PLATES 

A. Single Source: Obtain wall plates from same manufacturer of wiring devices. 

B. 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-thick, satin-finished, Type 302 stainless 

steel. 

3. Material for Unfinished Spaces:  Smooth, high-impact thermoplastic. 

4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and 

listed and labeled for use in wet and damp locations. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless 

otherwise indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes. Do not place wall finish materials over 

device boxes, and do not cut holes for boxes with routers that are guided by 

riding against outside of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, 

concrete, dust, paint, and other material that may contaminate the raceway 

system, conductors, and cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a 

joint unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or 

terminated on devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose. 

Avoid scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall comply with NFPA 70, 

Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 

b. Straighten conductors that remain and remove corrosion and foreign 

matter. 

c. Pigtailing existing conductors is permitted, provided the outlet box is large 

enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that 

were installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to 

connect conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until 

the last possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches 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. 
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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 right. 

F. Adjust locations of floor service outlets and service poles to suit arrangement of 

partitions and furnishings. 

G. 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. 

H. 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. 

I. 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. 

3.2 IDENTIFICATION 

A. Comply with Section 260553 "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number. Use hot, 

stamped, or engraved machine printing with black-filled lettering on face of plate, and 

durable wire markers or tags inside outlet boxes. 

C. Essential Electrical System: Mark receptacles supplied from the essential electrical 

system to allow easy identification using a self-adhesive label. 

3.3 FIELD QUALITY CONTROL 

A. Test Instruments: Use instruments that comply with UL 1436. 

B. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or 

illuminated digital-display indicators of measurement. 

C. Perform the following tests and inspections: 

 

1. Test Instruments: Use instruments that comply with UL 1436. 

2. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or 

illuminated digital-display indicators of measurement. 
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D. Tests for 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. 

E. Wiring device will be considered defective if it does not pass tests and inspections. 

F. 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. Control circuits. 

b. Enclosed controllers. 

c. Enclosed switches. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include construction details, material 

descriptions, dimensions of individual components and profiles. Include the following for 

each fuse type indicated: 

1. Ambient Temperature Adjustment Information: If ratings of fuses have been 

adjusted to accommodate ambient temperatures, provide list of fuses with 

adjusted ratings. 

a. For each fuse having adjusted ratings, include location of fuse, original fuse 

rating, local ambient temperature, and adjusted fuse rating. 

b. Provide manufacturer's technical data on which ambient temperature 

adjustment calculations are based. 

2. Dimensions and manufacturer's technical data on features, performance, 

electrical characteristics, and ratings. 

3. Current-limitation curves for fuses with current-limiting characteristics. 

4. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse. Submit 

in electronic format suitable for use in coordination software. 

5. Coordination charts and tables and related data. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fuses to include in emergency, operation, and 

maintenance manuals: 
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1. Ambient temperature adjustment information. 

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 used on 

the Project. Submit and in PDF format. 

4. Coordination charts and tables and related data. 

1.5 FIELD CONDITIONS 

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or 

more than 100 deg F, apply manufacturer's ambient temperature adjustment factors to 

fuse ratings. 

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-V, zero- to 600-A rating, 200 kAIC, time delay. 

2. Type RK-5: 250-V, zero- to 600-A rating, 200 kAIC, time delay. 

3. Type CC: 600-V, zero- to 30-A rating, 200 kAIC, fast acting. 

4. Type L: 600-V, 601- to 6000-A rating, 200 kAIC. 

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. 
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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. Service Entrance:  Class L, fast acting or Class RK1, fast acting. 

2. Feeders: Class L, fast acting or Class RK1, fast acting. 

3. Motor Branch Circuits:  Class RK5, time delay. 

4. Power Electronics Circuits: Class J, high speed. 

5. Other Branch Circuits:  Class RK5, time delay. 

6. Control Transformer Circuits: Class CC, time delay, control transformer duty. 

7. 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. 

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. Fusible switches. 

2. Nonfusible switches. 

3. Enclosures. 

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. Include nameplate ratings, dimensioned elevations, sections, 

weights, and manufacturers' technical data on features, performance, electrical 

characteristics, ratings, accessories, and finishes. 

1. Enclosure types and details for types other than NEMA 250, Type 1. 

2. Current and voltage ratings. 

3. Short-circuit current ratings (interrupting and withstand, as appropriate). 

4. Detail features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices, accessories, and auxiliary components. 

B. Shop Drawings: For enclosed switches and circuit breakers. 

1. Include plans, elevations, sections, details, and attachments to other work. 

2. Include wiring diagrams for power, signal, and control wiring. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency. 

B. Seismic Qualification Data: Certificates, for enclosed switches and circuit breakers, 

accessories, and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 

test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 

locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification 

is based and their installation requirements. 

C. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For enclosed switches and circuit breakers to 

include in emergency, operation, and maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance 

Data," include the following: 

a. Manufacturer's written instructions for testing and adjusting enclosed 

switches and circuit breakers. 

b. Time-current coordination curves (average melt) for each type and rating 

of overcurrent protective device; include selectable ranges for each type 

of overcurrent protective device. Provide in PDF electronic format. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. 

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no 

fewer than three of each size and type. 

2. Fuse Pullers: Two for each size and type. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Rate equipment for continuous operation under the following 

conditions unless otherwise indicated: 

1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 

deg F. 

2. Altitude: Not exceeding 6600 feet. 



The Walker Group Architecture, Inc. 
 

Jones County Public Works Building 

 

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 262816 - 3 

1.9 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace 

components that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: One year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Enclosed switches and circuit breakers shall withstand the effects 

of earthquake motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of 

any parts from the device when subjected to the seismic forces specified and the 

unit will be fully operational after the seismic event." 

2.2 GENERAL REQUIREMENTS 

A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent 

protective devices, components, and accessories, within same product category, 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 an NRTL, and marked for intended location and application. 

D. Comply with NFPA 70. 

2.3 FUSIBLE SWITCHES 

A. Type HD, Heavy Duty:  

1. Single throw. 

2. Three pole. 

3. Heavy duty 

4. 200 A and smaller. 

5. UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate 

specified fuses. 

6. Lockable handle with capability to accept three padlocks, and interlocked with 

cover in closed position. 

B. Accessories: 
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1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum 

ground conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and 

bonded; labeled for copper and aluminum neutral conductors. 

3. Isolated Ground Kit: Internally mounted; insulated, labeled for copper and 

aluminum neutral conductors. 

4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are 

specified. 

5. Lugs: Mechanical type, suitable for number, size, and conductor material. 

6. Service-Rated Switches: Labeled for use as service equipment. 

2.4 NONFUSIBLE SWITCHES 

A. Type HD, Heavy Duty, Three Pole, Single Throw, 240-V ac, 1200 A and Smaller: UL 98 and 

NEMA KS 1, horsepower rated, lockable handle with capability to accept three 

padlocks, and interlocked with cover in closed position. 

B. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum 

ground conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and 

bonded; labeled for copper and aluminum neutral conductors. 

3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are 

specified. 

4. Lugs: Mechanical type, suitable for number, size, and conductor material. 

5. Service-Rated Switches: Labeled for use as service equipment. 

2.5 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and UL 50, to 

comply with environmental conditions at installed location. 

B. Enclosure Finish: The enclosure shall be gray baked enamel paint, electrodeposited on 

cleaned, phosphatized steel (NEMA 250 Type 1), and gray baked enamel paint, 

electrodeposited on cleaned, phosphatized galvannealed steel (NEMA 250 Types 3R, 

12), and a brush finish on Type 304 stainless steel (NEMA 250 Type 4-4X stainless steel). 

C. Conduit Entry: NEMA 250 Types 4, 4X, and 12 enclosures shall contain no knockouts. 

NEMA 250 Types 7 and 9 enclosures shall be provided with threaded conduit openings 

in both endwalls. 

D. Operating Mechanism: The circuit-breaker operating handle shall be externally 

operable with the operating mechanism being an integral part of the box, not the 

cover. The cover interlock mechanism shall have an externally operated override. The 

override shall not permanently disable the interlock mechanism, which shall return to 

the locked position once the override is released. The tool used to override the cover 

interlock mechanism shall not be required to enter the enclosure in order to override 

the interlock. 
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E. Enclosures designated as NEMA 250 Type 4, 4X stainless steel, 12, or 12K shall have a 

dual cover interlock mechanism to prevent unintentional opening of the enclosure 

cover when the circuit breaker is ON and to prevent turning the circuit breaker ON 

when the enclosure cover is open. 

F. NEMA 250 Type 7/9 enclosures shall be furnished with a breather and drain kit to allow 

their use in outdoor and wet location applications. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for 

compliance with installation tolerances and other conditions affecting performance of 

the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

1. Commencement of work shall indicate Installer's acceptance of the areas and 

conditions as satisfactory. 

3.2 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS 

A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with 

the following environmental ratings. 

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1. 

2. Outdoor Locations: NEMA 250, Type 3R. 

3. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4. 

4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: 

NEMA 250, Type 12. 

B. Coordinate layout and installation of switches, circuit breakers, and components with 

equipment served and adjacent surfaces. Maintain required workspace clearances 

and required clearances for equipment access doors and panels. 

C. Install individual wall-mounted switches and circuit breakers with tops at uniform height 

unless otherwise indicated. 

D. Comply with mounting and anchoring requirements specified in Section 260548.16 

"Seismic Controls for Electrical Systems." 

E. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets 

and temporary blocking of moving parts from enclosures and components. 

F. Install fuses in fusible devices. 

G. Comply with NFPA 70 and 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. Perform tests and inspections 

B. Tests and Inspections for Switches: 

1. Visual and Mechanical Inspection: 

a. Inspect physical and mechanical condition. 

b. Inspect anchorage, alignment, grounding, and clearances. 

c. Verify that the unit is clean. 

d. Verify blade alignment, blade penetration, travel stops, and mechanical 

operation. 

e. Verify that fuse sizes and types match the Specifications and Drawings. 

f. Verify that each fuse has adequate mechanical support and contact 

integrity. 

g. Inspect bolted electrical connections for high resistance using one of the 

two following methods: 

1) Use a low-resistance ohmmeter. 

a) Compare bolted connection resistance values to values of 

similar connections. Investigate values that deviate from those 

of similar bolted connections by more than 50 percent of the 

lowest value. 

2) Verify tightness of accessible bolted electrical connections by 

calibrated torque-wrench method in accordance with 

manufacturer's published data or NETA ATS Table 100.12. 

a) Bolt-torque levels shall be in accordance with manufacturer's 

published data. In the absence of manufacturer's published 

data, use NETA ATS Table 100.12. 

h. Verify that operation and sequencing of interlocking systems is as described 

in the Specifications and shown on the Drawings. 

i. Verify correct phase barrier installation. 

j. Verify lubrication of moving current-carrying parts and moving and sliding 

surfaces. 

2. Electrical Tests: 

a. Perform resistance measurements through bolted connections with a low-

resistance ohmmeter. Compare bolted connection resistance values to 
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values of similar connections. Investigate values that deviate from adjacent 

poles or similar switches by more than 50 percent of the lowest value. 

b. Perform insulation-resistance tests for one minute on each pole, phase-to-

phase and phase-to-ground with circuit breaker closed, and across each 

open pole. Apply voltage in accordance with manufacturer's published 

data. In the absence of manufacturer's published data, use Table 100.1 

from the NETA ATS. Investigate values of insulation resistance less than those 

published in Table 100.1 or as recommended in manufacturer's published 

data. 

c. Perform a contact/pole resistance test. Drop values shall not exceed the 

high level of the manufacturer's published data. If manufacturer's published 

data are not available, investigate values that deviate from adjacent poles 

or similar switches by more than 50 percent of the lowest value. 

d. Perform insulation resistance tests on all control wiring with respect to 

ground. Applied potential shall be 500-V dc for 300-V rated cable and 

1000-V dc for 600-V rated cable. Test duration shall be one minute. For units 

with solid state components, follow manufacturer's recommendation. 

Insulation resistance values shall be no less than two megohms. 

3. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 

4. 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. 

5. Test and adjust controls, remote monitoring, and safeties. Replace damaged and 

malfunctioning controls and equipment. 

C. Enclosed switches and circuit breakers will be considered defective if they do not pass 

tests and inspections. 

D. Prepare test and inspection reports. 

1. Test procedures used. 

2. Include identification of each enclosed switch and circuit breaker tested and 

describe test results. 

3. List deficiencies detected, remedial action taken, and observations after 

remedial action. 



The Walker Group Architecture, Inc. 
 

Jones County Public Works Building 

 

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 262816 - 8 

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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SECTION 263213.13 - DIESEL-ENGINE-DRIVEN GENERATOR SETS 

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. Diesel engine. 

2. Diesel fuel-oil system. 

3. Control and monitoring. 

4. Generator overcurrent and fault protection. 

5. Generator, exciter, and voltage regulator. 

6. Outdoor engine generator enclosure. 

7. Vibration isolation devices. 

B. Related Requirements: 

1. Section 263600 "Transfer Switches" for transfer switches including sensors and 

relays to initiate automatic-starting and -stopping signals for engine generators. 

1.3 DEFINITIONS 

A. EPS: Emergency power supply. 

B. EPSS: Emergency power supply system. 

C. Operational Bandwidth: The total variation from the lowest to highest value of a 

parameter over the range of conditions indicated, expressed as a percentage of the 

nominal value of the parameter. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, electrical characteristics, and 

furnished specialties and accessories. 

2. Include thermal damage curve for generator. 

3. Include time-current characteristic curves for generator protective device. 

4. Include fuel consumption in gallons per hour at 0.8 power factor at 0.5, 0.75, and 

1.0 times generator capacity. 
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5. Include generator efficiency at 0.8 power factor at 0.5, 0.75, and 1.0 times 

generator capacity. 

6. Include airflow requirements for cooling and combustion air in cubic feet per 

minute at 0.8 power factor, with air-supply temperature of 95, 80, 70, and 50 

deg F. Provide Drawings indicating requirements and limitations for location of air 

intake and exhausts. 

7. Include generator characteristics, including, but not limited to, kilowatt rating, 

efficiency, reactances, and short-circuit current capability. 

B. Shop Drawings: 

1. Include plans and elevations for engine generator and other components 

specified. Indicate access requirements affected by height of subbase fuel tank. 

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and 

size of each field connection. 

3. Identify fluid drain ports and clearance requirements for proper fluid drain. 

4. Design calculations for selecting vibration isolators and seismic restraints and for 

designing vibration isolation bases. 

5. Vibration Isolation Base Details: Detail fabrication including anchorages and 

attachments to structure and to supported equipment. Include base weights. 

6. Include diagrams for power, signal, and control wiring. Complete schematic, 

wiring, and interconnection diagrams showing terminal markings for engine 

generators and functional relationship between all electrical components. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer-authorized service representative. 

B. Source Quality-Control Reports: Including, but not limited to, the following: 

1. Certified summary of prototype-unit test report. 

2. Certified Test Reports: For components and accessories that are equivalent, but 

not identical, to those tested on prototype unit. 

3. Report of factory test on units to be shipped for this Project, showing evidence of 

compliance with specified requirements. 

4. Report of sound generation. 

5. Report of exhaust emissions showing compliance with applicable regulations. 

C. Field quality-control reports. 

D. Warranty: For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For packaged engine generators to include in 

emergency, operation, and maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance 

Data," include the following: 
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a. List of tools and replacement items recommended to be stored at Project 

for ready access. Include part and drawing numbers, current unit prices, 

and source of supply. 

b. Operating instructions laminated and mounted adjacent to generator 

location. 

c. Training plan. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An authorized representative who is trained and approved by 

manufacturer. 

1.8 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of 

packaged engine generators and associated auxiliary components that fail in 

materials or workmanship within specified warranty period. 

1. Warranty Period: 5 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain packaged engine generators and auxiliary components 

from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. B11 Compliance: Comply with B11.19. 

B. NFPA Compliance: 

1. Comply with NFPA 37. 

2. Comply with NFPA 70. 

C. UL Compliance: Comply with UL 2200. 

D. Noise Emission: Comply with applicable state and local government requirements for 

maximum noise level at adjacent property boundaries due to sound emitted by engine 

generator including engine, engine exhaust, engine cooling-air intake and discharge, 

and other components of installation. 

E. Environmental Conditions: Engine generator system shall withstand the following 

environmental conditions without mechanical or electrical damage or degradation of 

performance capability: 

1. Ambient Temperature:  5 to 104 deg F. 
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2. Relative Humidity: Zero to 95 percent. 

3. Altitude: Sea level to 1000 feet. 

2.3 ENGINE GENERATOR ASSEMBLY DESCRIPTION 

A. Factory-assembled and -tested, water-cooled engine, with brushless generator and 

accessories. 

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 use. 

C. Power Rating:  Standby. 

D. Power Factor:  0.8, lagging. 

E. Frequency: 60 Hz. 

F. Voltage:  208-V ac. 

G. Phase: Three-phase, four wire, wye. 

H. Governor: Adjustable isochronous, with speed sensing. 

I. Mounting Frame: Structural steel framework to maintain alignment of mounted 

components without depending on concrete foundation. Provide lifting attachments 

sized and spaced to prevent deflection of base during lifting and moving. 

1. Rigging Diagram: Inscribed on metal plate permanently attached to mounting 

frame to indicate location and lifting capacity of each lifting attachment and 

engine generator center of gravity. 

J. Capacities and Characteristics: 

1. Power Output Ratings: Nominal ratings as indicated at 0.8 power factor excluding 

power required for the continued and repeated operation of the unit and 

auxiliaries. 

2. Nameplates: For each major system component to identify manufacturer's name 

and address, and model and serial number of component. 

K. Engine Generator Performance for Sensitive Loads: 

1. Oversizing generator compared with the rated power output of the engine is 

permissible to meet specified performance. 

a. Nameplate Data for Oversized Generator: Show ratings required by the 

Contract Documents rather than ratings that would normally be applied to 

generator size installed. 

2. Steady-State Voltage Operational Bandwidth: 1 percent of rated output voltage 

from no load to full load. 
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3. Transient Voltage Performance: Not more than 10 percent variation for 50 

percent step-load increase or decrease. Voltage shall recover and remain within 

the steady-state operating band within 0.5 second. 

4. Steady-State Frequency Operational Bandwidth: Plus or minus 0.25 percent of 

rated frequency from no load to full load. 

5. Steady-State Frequency Stability: When system is operating at any constant load 

within the rated load, there shall be no random speed variations outside the 

steady-state operational band and no hunting or surging of speed. 

6. Transient Frequency Performance: Less than 2-Hz variation for 50 percent step-

load increase or decrease. Frequency shall recover and remain within the 

steady-state operating band within three seconds. 

7. Output Waveform: At no load, harmonic content measured line to neutral shall 

not exceed 2 percent total with no slot ripple. Telephone influence factor, 

determined according to NEMA MG 1, shall not exceed 50 percent. 

8. Sustained Short-Circuit Current: For a three-phase, bolted short circuit at system 

output terminals, system shall supply a minimum of 300 percent of rated full-load 

current for not less than 10 seconds and then clear the fault automatically, 

without damage to winding insulation or other generator system components. 

9. Excitation System: Performance shall be unaffected by voltage distortion caused 

by nonlinear load. 

a. Provide permanent magnet excitation for power source to voltage 

regulator. 

2.4 DIESEL ENGINE 

A. Fuel: ASTM D975, diesel fuel oil, Grade 2-D S15. 

B. Rated Engine Speed: 1800 rpm. 

C. Lubrication System: Engine or skid-mounted. 

1. Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and 

smaller while passing full flow. 

2. Thermostatic Control Valve: Control flow in system to maintain optimum oil 

temperature. Unit shall be capable of full flow and is designed to be fail-safe. 

3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable 

container with no disassembly and without use of pumps, siphons, special tools, or 

appliances. 

D. Jacket Coolant Heater: Electric-immersion type, factory installed in coolant jacket 

system. Comply with UL 499. 

E. Integral Cooling System: Closed loop, liquid cooled, with radiator factory mounted on 

engine generator set mounting frame and integral engine-driven coolant pump. 

1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent 

water, with anticorrosion additives as recommended by engine manufacturer. 

2. Size of Radiator: Adequate to contain expansion of total system coolant from 

cold start to 110 percent load condition. 
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3. Expansion Tank: Constructed of welded steel plate and rated to withstand 

maximum closed-loop coolant system pressure for engine used. Equip with gage 

glass and petcock. 

4. Temperature Control: Self-contained, thermostatic-control valve modulates 

coolant flow automatically to maintain optimum constant coolant temperature 

as recommended by engine manufacturer. 

5. Coolant Hose: Flexible assembly with inside surface of nonporous rubber and 

outer covering of aging-, UV-, and abrasion-resistant fabric. 

a. Rating: 50-psig maximum working pressure with coolant at 180 deg F, and 

noncollapsible under vacuum. 

b. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and 

equipment connections. 

F. Muffler/Silencer: 

1. Critical type, sized as recommended by engine manufacturer and selected with 

exhaust piping system to not exceed engine manufacturer's engine backpressure 

requirements. 

a. Minimum sound attenuation of 25 dB at 500 Hz. 

b. Sound level measured at a distance of 25 feet from exhaust discharge after 

installation is complete shall be 78 dBA or less. 

G. Air-Intake Filter:  Standard-duty, engine-mounted air cleaner with replaceable dry-filter 

element and "blocked filter" indicator. 

H. Starting System:  24-V electric, with negative ground. 

1. Components: Sized so they are not damaged during a full engine-cranking cycle 

with ambient temperature at maximum specified in "Performance Requirements" 

Article. 

2. Cranking Motor: Heavy-duty unit that automatically engages and releases from 

engine flywheel without binding. 

3. Cranking Cycle:  60 seconds. 

4. Battery:  Lead acid, with capacity within ambient temperature range specified in 

"Performance Requirements" Article to provide specified cranking cycle at least 

twice without recharging. 

5. Battery Cable: Size as recommended by engine manufacturer for cable length 

indicated. Include required interconnecting conductors and connection 

accessories. 

6. Battery Stand: Factory-fabricated, two-tier metal with acid-resistant finish 

designed to hold the quantity of battery cells required and to maintain the 

arrangement to minimize lengths of battery interconnections. 

7. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage 

regulation and 35-A minimum continuous rating. 

8. Battery Charger: Current-limiting, automatic-equalizing, and float-charging type 

designed for lead-acid batteries. Unit shall comply with UL 1236 and include the 

following features: 

a. Operation: Equalizing-charging rate of 10 A shall be initiated automatically 

after battery has lost charge until an adjustable equalizing voltage is 
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achieved at battery terminals. Unit shall then be automatically switched to 

a lower float-charging mode and shall continue to operate in that mode 

until battery is discharged again. 

b. Automatic Temperature Compensation: Adjust float and equalize voltages 

for variations in ambient temperature from minus 40 to 140 deg F to prevent 

overcharging at high temperatures and undercharging at low 

temperatures. 

c. Automatic Voltage Regulation: Maintain constant output voltage 

regardless of input voltage variations up to plus or minus 10 percent. 

d. Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate 

charging rates. 

e. Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet. 

2.5 DIESEL FUEL-OIL SYSTEM 

A. Comply with NFPA 37. 

B. Main Fuel Pump: Mounted on engine to provide primary fuel flow under starting and 

load conditions. 

C. Fuel Filtering: Remove water and contaminants larger than 1 micron. 

D. Relief-Bypass Valve: Automatically regulates pressure in fuel line and returns excess fuel 

to source. 

E. Subbase-Mounted, Double-Wall, Fuel-Oil Tank: Factory installed and piped, complying 

with UL 142 fuel-oil tank. Features include the following: 

1. Tank level indicator. 

2. Fuel-Tank Capacity: Minimum 133 percent of total fuel required for planned 

operation plus fuel for periodic maintenance operations between fuel refills. 

3. Leak detection in interstitial space. 

4. Vandal-resistant fill cap. 

5. Containment Provisions: Comply with requirements of authorities having 

jurisdiction. 

2.6 CONTROL AND MONITORING 

A. Automatic Starting System Sequence of Operation: When mode-selector switch on the 

control and monitoring panel is in the automatic position, remote-control contacts in 

one or more separate automatic transfer switches initiate starting and stopping of 

engine generator. When mode-selector switch is switched to the on position, engine 

generator starts. The off position of same switch initiates engine generator shutdown. 

When engine generator is running, specified system or equipment failures or 

derangements automatically shut down engine generator and initiate alarms. 

B. Provide minimum run time control set for 15 minutes with override only by operation of a 

remote emergency-stop switch. 

C. Comply with UL 508A. 
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D. Configuration: 

1. Operating and safety indications, protective devices, basic system controls, and 

engine gages shall be grouped in a common control and monitoring panel 

mounted on the engine generator. Mounting method shall isolate the control 

panel from engine generator vibration. Panel shall be powered from the engine 

generator battery. 

E. Control and Monitoring Panel: 

1. Digital engine generator controller with integrated LCD display, controls, and 

microprocessor, capable of local and remote control, monitoring, and 

programming, with battery backup. 

2. Instruments: Located on the control and monitoring panel and viewable during 

operation. 

a. Engine lubricating-oil pressure gage. 

b. Engine-coolant temperature gage. 

c. DC voltmeter (alternator battery charging). 

d. Running-time meter. 

3. Controls and Protective Devices: Controls, shutdown devices, and common 

alarm indication, including the following: 

a. Cranking control equipment. 

b. Run-Off-Auto switch. 

c. Control switch not in automatic position alarm. 

d. Overcrank alarm. 

e. Overcrank shutdown device. 

f. Low-water temperature alarm. 

g. High engine temperature prealarm. 

h. High engine temperature. 

i. High engine temperature shutdown device. 

j. Overspeed alarm. 

k. Overspeed shutdown device. 

l. Low fuel main tank. 

m. Coolant low-level alarm. 

n. Coolant high-temperature prealarm. 

o. Coolant high-temperature alarm. 

p. Coolant low-temperature alarm. 

q. Coolant high-temperature shutdown device. 

r. EPS load indicator. 

s. Battery high-voltage alarm. 

t. Low cranking voltage alarm. 

u. Battery-charger malfunction alarm. 

v. Battery low-voltage alarm. 

w. Lamp test. 

x. Remote manual stop shutdown device. 

y. Generator overcurrent-protective-device not-closed alarm. 

z. Hours of operation. 

aa. Engine generator metering, including voltage, current, hertz, kilowatt, 

kilovolt ampere, and power factor. 
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F. Supporting Items: Include sensors, transducers, terminals, relays, and other devices and 

include wiring required to support specified items. Locate sensors and other supporting 

items on engine or generator unless otherwise indicated. 

G. Remote Emergency-Stop Switch: Flush; wall mounted unless otherwise indicated; and 

labeled. Push button shall be protected from accidental operation. 

2.7 GENERATOR OVERCURRENT AND FAULT PROTECTION 

A. Overcurrent protective devices shall be coordinated to optimize selective tripping 

when a short circuit occurs. 

1. Overcurrent protective devices for the entire EPSS shall be coordinated to 

optimize selective tripping when a short circuit occurs. Coordination of protective 

devices shall consider both utility and EPSS as the voltage source. 

2. Overcurrent protective devices for the EPSS shall be accessible only to authorized 

personnel. 

B. Generator Overcurrent Protective Device: 

1. Molded-case circuit breaker, thermal-magnetic type; 100 percent rated; 

complying with UL 489: 

a. Tripping Characteristic: Designed specifically for generator protection. 

b. Trip Rating: Matched to generator output rating. 

c. Shunt Trip: Connected to trip breaker when engine generator is shut down 

by other protective devices. 

d. Mounting: Adjacent to, or integrated with, control and monitoring panel. 

C. Generator Protector: Microprocessor-based unit shall continuously monitor current level 

in each phase of generator output, integrate generator heating effect over time, and 

predict when thermal damage of alternator will occur. When signaled by generator 

protector or other engine generator protective devices, a shunt-trip device in the 

generator disconnect switch shall open the switch to disconnect the generator from 

load circuits. Protector performs the following functions: 

1. Initiates a generator overload alarm when generator has operated at an 

overload equivalent to 110 percent of full-rated load for 60 seconds. Indication 

for this alarm is integrated with other engine generator malfunction alarms. 

Contacts shall be available for load shed functions. 

2. Under single- or three-phase fault conditions, regulates generator to 300 percent 

of rated full-load current for up to 10 seconds. 

3. As overcurrent heating effect on the generator approaches the thermal damage 

point of the unit, protector switches the excitation system off, opens the 

generator disconnect device, and shuts down the engine generator. 

4. Senses clearing of a fault by other overcurrent devices and controls recovery of 

rated voltage to avoid overshoot. 
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2.8 GENERATOR, EXCITER, AND VOLTAGE REGULATOR 

A. Comply with NEMA MG 1. 

B. Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be 

rotated integrally with generator rotor. 

C. Electrical Insulation:  Class H. 

D. Construction shall prevent mechanical, electrical, and thermal damage due to 

vibration, overspeed up to 125 percent of rating, and heat during operation at 110 

percent of rated capacity. 

E. Enclosure: Dripproof. 

F. Voltage Regulator: Solid-state type, separate from exciter, providing performance as 

specified. 

1. Adjusting Rheostat on Control and Monitoring Panel: Provide plus or minus 5 

percent adjustment of output-voltage operating band. 

2. Maintain voltage within 15 percent on one step, full load. 

3. Provide anti-hunt provision to stabilize voltage. 

4. Maintain frequency within 5 percent and stabilize at rated frequency within 2 

seconds. 

G. Strip Heater: Thermostatically controlled unit arranged to maintain stator windings 

above dew point. 

2.9 OUTDOOR ENGINE GENERATOR ENCLOSURE 

A. Description: 

1. Vandal-resistant, sound-attenuating, weatherproof steel housing; wind resistant 

up to 120 mph. Multiple panels shall be lockable and provide adequate access 

to components requiring maintenance. Panels shall be removable by one person 

without tools. Instruments and control shall be mounted within enclosure. 

B. Structural Design and Anchorage: Comply with ASCE/SEI 7 for wind loads up to 120 

mph. 

C. Hinged Doors: With padlocking provisions. 

D. Lighting: Provide weather-resistant LED lighting with 30 fc average maintained. 

E. Thermal Insulation: Manufacturer's standard materials and thickness selected in 

coordination with space heater to maintain winter interior temperature within operating 

limits required by engine generator components. 

F. Muffler Location:  Within enclosure. 

G. Engine-Cooling Airflow through Enclosure: Maintain temperature rise of system 

components within required limits when unit operates at 110 percent of rated load for 
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two hours with ambient temperature at top of range specified in system service 

conditions. 

1. Louvers: Fixed-engine, cooling-air inlet and discharge. Stormproof and drainable 

louvers prevent entry of rain and snow. 

H. Interior Lights with Switch: Factory-wired, vapor-proof luminaires within housing; 

arranged to illuminate controls and accessible interior. Arrange for external electrical 

connection. 

1. AC lighting system and connection point for operation when remote source is 

available. 

2. DC lighting system for operation when remote source and generator are both 

unavailable. 

I. Convenience Outlets: Factory-wired, GFCI. Arrange for external electrical connection. 

2.10 VIBRATION ISOLATION DEVICES 

A. Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged 

in single or multiple layers, molded with a nonslip pattern and galvanized-steel 

baseplates of sufficient stiffness for uniform loading over pad area, and factory cut to 

sizes that match requirements of supported equipment. 

B. Vibration isolation devices shall not be used to accommodate misalignments or to 

make bends. 

2.11 FINISHES 

A. Indoor and Outdoor Enclosures and Components: Manufacturer's standard finish over 

corrosion-resistant pretreatment and compatible primer. 

2.12 SOURCE QUALITY CONTROL 

A. Prototype Testing: Factory test engine generator using same engine model, 

constructed of identical or equivalent components and equipped with identical or 

equivalent accessories. 

1. Tests: Comply with IEEE 115. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, equipment bases, and conditions, with Installer present, for compliance 

with requirements for installation and other conditions affecting packaged engine 

generator performance. 
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B. Examine roughing-in for piping systems and electrical connections. Verify actual 

locations of connections before packaged engine generator installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with NECA 1 and NECA 404. 

B. Comply with packaged engine generator manufacturers' written installation and 

alignment instructions. 

C. Equipment Mounting: 

1. Coordinate size and location of concrete bases for packaged engine 

generators. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and 

formwork requirements are specified with concrete. 

D. Install packaged engine generator to provide access, without removing connections or 

accessories, for periodic maintenance. 

E. Install electrical devices furnished by equipment manufacturers but not specified to be 

factory mounted. 

3.3 CONNECTIONS 

A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 

Systems." 

B. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors 

and Cables." Provide a minimum of one 90-degree bend in flexible conduit routed to 

the engine generator from a stationary element. 

3.4 IDENTIFICATION 

A. Identify system components according to Section 230553 "Identification for HVAC 

Piping and Equipment" and Section 260553 "Identification for Electrical Systems." 

B. Install a sign indicating the generator neutral is bonded to the main service neutral at 

the main service location.  

C. Install a sign at the normal power source equipment stating, “WARNING: SHOCK 
HAZARD EXIST IF GROUNDING ELECTRODE CONDUCTOR OR BONDING JUMPER 

CONNECTION IN THIS EQUIPMENT IS REMOVED WHILE ALTERNATE SOURCE IS ENERGIZED.”  

3.5 FIELD QUALITY CONTROL 

A. Testing Agency: 
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1. Engage a factory-authorized service representative to test and inspect 

components, assemblies, and equipment installations, including connections. 

B. Tests and Inspections: 

1. Perform tests recommended by manufacturer and each visual and mechanical 

inspection and electrical and mechanical test listed in first two subparagraphs 

below, as specified in NETA ATS. Certify compliance with test parameters. 

a. Visual and Mechanical Inspection: 

1) Compare equipment nameplate data with Drawings and the 

Specifications. 

2) Inspect physical and mechanical condition. 

3) Inspect anchorage, alignment, and grounding. 

4) Verify that the unit is clean. 

b. Electrical and Mechanical Tests: 

1) Perform insulation-resistance tests according to IEEE 43. 

a) Machines Larger Than 200 hp: Test duration shall be 10 minutes. 

Calculate polarization index. 

b) Machines 200 hp or Less: Test duration shall be one minute. 

Calculate the dielectric-absorption ratio. 

2) Test protective relay devices. 

3) Verify phase rotation, phasing, and synchronized operation as 

required by the application. 

4) Functionally test engine shutdown for low oil pressure, 

overtemperature, overspeed, and other protection features as 

applicable. 

2. Battery Tests: Equalize charging of battery cells according to manufacturer's 

written instructions. Record individual cell voltages. 

a. Measure charging voltage and voltages between available battery 

terminals for full-charging and float-charging conditions. Check electrolyte 

level and specific gravity under both conditions. 

b. Test for contact integrity of all connectors. Perform an integrity load test 

and a capacity load test for the battery. 

c. Verify acceptance of charge for each element of the battery after 

discharge. 

d. Verify that measurements are within manufacturer's specifications. 

3. Battery-Charger Tests: Verify specified rates of charge for both equalizing and 

float-charging conditions. 

4. System Integrity Tests: Methodically verify proper installation, connection, and 

integrity of each element of engine generator system before and during system 

operation. Check for air, exhaust, and fluid leaks. 

C. Coordinate tests with tests for transfer switches and run them concurrently. 
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D. Test instruments shall have been calibrated within the past 12 months, traceable to NIST 

Calibration Services, and adequate for making positive observation of test results. Make 

calibration records available for examination on request. 

E. Leak Test: After installation, charge exhaust, coolant, and fuel systems and test for leaks. 

Repair leaks and retest until no leaks exist. 

F. Operational Test: After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation for generator and associated equipment. 

G. Test and adjust controls and safeties. Replace damaged and malfunctioning controls 

and equipment. 

H. Report results of tests and inspections in writing. Record adjustable relay settings and 

measured insulation resistances, time delays, and other values and observations. 

Attach a label or tag to each tested component indicating satisfactory completion of 

tests. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 

personnel to adjust, operate, and maintain packaged engine generators. 

END OF SECTION 263213.13 
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SECTION 263600 - TRANSFER SWITCHES 

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. Molded-case-type automatic transfer switches. 

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 transfer switches. 

2. Include rated capacities, operating characteristics, electrical characteristics, and 

accessories. 

B. Shop Drawings: 

1. Include plans, elevations, sections, details showing minimum clearances, 

conductor entry provisions, gutter space, and installed features and devices. 

2. Include material lists for each switch specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer-authorized service representative. 

B. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each type of product to include in emergency, 

operation, and maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance 

Data," include the following: 

a. Features and operating sequences, both automatic and manual. 

b. List of all factory settings of relays; provide relay-setting and calibration 

instructions, including software, where applicable. 
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1.6 QUALITY ASSURANCE 

1. Member company of NETA. 

a. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site 

testing. 

1.7 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of 

transfer switch or transfer switch components that fail in materials or workmanship within 

specified warranty period. 

1. Warranty Period: 5 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

B. Comply with NEMA ICS 1. 

C. Comply with NFPA 110. 

D. Comply with UL 1008 unless requirements of these Specifications are stricter. 

E. Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and total 

system transfer, unless otherwise indicated. 

F. Tested Fault-Current Closing and Short-Circuit Ratings: Adequate for duty imposed by 

protective devices at installation locations in Project under the fault conditions 

indicated, based on testing according to UL 1008. 

1. Where transfer switch includes internal fault-current protection, rating of switch 

and trip unit combination shall exceed indicated fault-current value at installation 

location. 

2. Short-time withstand capability for thirty cycles. 

G. Repetitive Accuracy of Solid-State Controls: All settings shall be plus or minus 2 percent 

or better over an operating temperature range of minus 20 to plus 70 deg C. 

H. Resistance to Damage by Voltage Transients: Components shall meet or exceed 

voltage-surge withstand capability requirements when tested according to IEEE C62.62. 

Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1. 

I. Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or 

electric-motor-operated mechanism. Switches for emergency or standby purposes shall 
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be mechanically and electrically interlocked in both directions to prevent simultaneous 

connection to both power sources unless closed transition. 

J. Service-Rated Transfer Switch: 

1. Comply with UL 869A and UL 489. 

2. Provide terminals for bonding the grounding electrode conductor to the 

grounded service conductor. 

3. In systems with a neutral, the bonding connection shall be on the neutral bus. 

4. Provide removable link for temporary separation of the service and load 

grounded conductors. 

5. Surge Protective Device: Service rated. 

6. Service Disconnecting Means: Externally operated, manual mechanically 

actuated. 

K. Neutral Terminal: Solid and fully rated unless otherwise indicated. 

L. Factory Wiring: Train and bundle factory wiring and label, consistent with Shop 

Drawings, by color-code or by numbered or lettered wire and cable markers at 

terminations. Color-coding and wire and cable markers are specified in Section 260553 

"Identification for Electrical Systems." 

1. Designated Terminals: Pressure type, suitable for types and sizes of field wiring 

indicated. 

2. Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or 

bottom entrance of feeder conductors as indicated. 

3. Control Wiring: Equipped with lugs suitable for connection to terminal strips. 

4. Accessible via front access. 

M. Enclosures: General-purpose NEMA 250, Type 3R, complying with NEMA ICS 6 and 

UL 508, unless otherwise indicated. 

2.2 MOLDED-CASE-TYPE AUTOMATIC TRANSFER SWITCHES 

A. Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated 

current between active power sources. 

1. Limitation: Switches using contactor-based components are unacceptable. 

2. Switch Action: Double throw; mechanically held in both directions. 

3. Contacts: Silver composition or silver alloy for load-current switching. 

4. Conductor Connectors: Suitable for use with conductor material and sizes. 

5. Material:  Hard-drawn copper, 98 percent conductivity. 

6. Main and Neutral Lugs:  Mechanical type. 

7. Ground Lugs and Bus-Configured Terminators:  Mechanical type. 

8. Connectors shall be marked for conductor size and type according to UL 1008. 

B. Automatic Open-Transition Transfer Switches: Interlocked to prevent the load from 

being closed on both sources at the same time. 

1. Sources shall be mechanically and electrically interlocked to prevent closing 

both sources on the load at the same time. 
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C. Manual Switch Operation, Load-Breaking: Under load, with door closed and with either 

or both sources energized. Transfer time is same as for electrical operation. Control 

circuit automatically disconnects from electrical operator during manual operation. 

D. Signal-Before-Transfer Contacts: A set of normally open/normally closed dry contacts 

operates in advance of retransfer to normal source. Interval shall be adjustable from 

1 to 30 seconds. 

E. Digital Communication Interface: Matched to capability of remote annunciator or 

annunciator and control panel. 

F. Transfer Switches Based on Molded-Case-Switch Components: Comply with UL 489 and 

UL 869A. 

G. Automatic Transfer-Switch Controller Features: 

1. Controller operates through a period of loss of control power. 

2. Undervoltage Sensing for Each Phase of Normal and Alternative Source: Sense 

low phase-to-ground voltage on each phase. Pickup voltage shall be adjustable 

from 85 to 100 percent of nominal, and dropout voltage shall be adjustable from 

75 to 98 percent of pickup value. Factory set for pickup at 90 percent and 

dropout at 85 percent. 

3. Voltage/Frequency Lockout Relay: Prevent premature transfer to generator. 

Pickup voltage shall be adjustable from 85 to 100 percent of nominal. Factory set 

for pickup at 90 percent. Pickup frequency shall be adjustable from 90 to 100 

percent of nominal. Factory set for pickup at 95 percent. 

4. Time Delay for Retransfer to Normal Source: Adjustable from zero to 30 minutes, 

and factory set for 10 minutes. Override shall automatically defeat delay on loss 

of voltage or sustained undervoltage of emergency source, provided normal 

supply has been restored. 

5. Test Switch: Simulate normal-source failure. 

6. Switch-Position Pilot Lights: Indicate source to which load is connected. 

7. Source-Available Indicating Lights: Supervise sources via transfer-switch normal- 

and emergency-source sensing circuits. 

a. Normal Power Supervision: Green light with nameplate engraved "Normal 

Source Available." 

b. Emergency Power Supervision: Red light with nameplate engraved 

"Emergency Source Available." 

8. Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw 

contacts for each switch position, rated 10 A at 240-V ac. 

9. Transfer Override Switch: Overrides automatic retransfer control so automatic 

transfer switch will remain connected to emergency power source regardless of 

condition of normal source. Pilot light indicates override status. 

10. Engine Starting Contacts: One isolated and normally closed, and one isolated 

and normally open; rated 10 A at 32-V dc minimum. 

11. Engine Shutdown Contacts: 

 

a. Time delay adjustable from zero to five minutes, and factory set for five 

minutes. Contacts shall initiate shutdown at remote engine-generator 

controls after retransfer of load to normal source. 



The Walker Group Architecture, Inc. 
 

Jones County Public Works Building 

 

TRANSFER SWITCHES 263600 - 5 

12. Engine-Generator Exerciser: Solid-state, programmable-time switch starts engine 

generator and transfers load to it from normal source for a preset time, then 

retransfers and shuts down engine after a preset cool-down period. Initiates 

exercise cycle at preset intervals adjustable from 7 to 30 days. Running periods 

shall be adjustable from 10 to 30 minutes. Factory settings shall be for 7-day 

exercise cycle, 20-minute running period, and 5-minute cool-down period. 

Exerciser features include the following: 

a. Exerciser Transfer Selector Switch: Permits selection of exercise with and 

without load transfer. 

b. Push-button programming control with digital display of settings. 

c. Integral battery operation of time switch when normal control power is 

unavailable. 

2.3 SOURCE QUALITY CONTROL 

A. Prepare test and inspection reports. 

1. Include results of test for the following conditions: 

a. Overvoltage. 

b. Undervoltage. 

c. Loss of supply voltage. 

d. Reduction of supply voltage. 

e. Alternative supply voltage or frequency is at minimum acceptable values. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Floor-Mounting Switch: Anchor to floor by bolting. 

1. Install transfer switches on cast-in-place concrete equipment base(s). Comply 

with requirements for equipment bases and foundations specified in 

Section 033000 "Cast-in-Place Concrete." 

2. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into 

bases. 

3. Provide workspace and clearances required by NFPA 70. 

B. Annunciator and Control Panel Mounting: Flush in wall unless otherwise indicated. 

C. Identify components according to Section 260553 "Identification for Electrical Systems." 

D. Set field-adjustable intervals and delays, relays, and engine exerciser clock. 

E. Comply with NECA 1. 
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3.2 CONNECTIONS 

A. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no 

excess and without exceeding manufacturer's limitations on bending radii. 

B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 

Systems." 

C. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors 

and Cables." 

3.3 FIELD QUALITY CONTROL 

A. Administrant for Tests and Inspections: 

 

1. Engage factory-authorized service representative to administer and perform tests 

and inspections on components, assemblies, and equipment installations, 

including connections. 

B. Tests and Inspections: 

1. After installing equipment, test for compliance with requirements according to 

NETA ATS. 

2. Visual and Mechanical Inspection: 

a. Compare equipment nameplate data with Drawings and Specifications. 

b. Inspect physical and mechanical condition. 

c. Inspect anchorage, alignment, grounding, and required clearances. 

d. Verify that the unit is clean. 

e. Verify appropriate lubrication on moving current-carrying parts and on 

moving and sliding surfaces. 

f. Verify that manual transfer warnings are attached and visible. 

g. Verify tightness of all control connections. 

h. Inspect bolted electrical connections for high resistance using one of the 

following methods, or both: 

1) Use of low-resistance ohmmeter. 

2) Verify tightness of accessible bolted electrical connections by 

calibrated torque-wrench method according to manufacturer's 

published data. 

i. Perform manual transfer operation. 

j. Verify positive mechanical interlocking between normal and alternate 

sources. 

k. Perform visual and mechanical inspection of surge arresters. 

l. Inspect control power transformers. 

1) Inspect for physical damage, cracked insulation, broken leads, 

tightness of connections, defective wiring, and overall general 

condition. 
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2) Verify that primary and secondary fuse or circuit-breaker ratings 

match Drawings. 

3) Verify correct functioning of drawout disconnecting contacts, 

grounding contacts, and interlocks. 

3. Electrical Tests: 

a. Perform insulation-resistance tests on all control wiring with respect to 

ground. 

b. Verify settings and operation of control devices. 

c. Calibrate and set all relays and timers. 

d. Verify phase rotation, phasing, and synchronized operation. 

e. Perform automatic transfer tests. 

f. Verify correct operation and timing of the following functions: 

1) Normal source voltage-sensing and frequency-sensing relays. 

2) Engine start sequence. 

3) Time delay on transfer. 

4) Alternative source voltage-sensing and frequency-sensing relays. 

5) Automatic transfer operation. 

6) Interlocks and limit switch function. 

7) Time delay and retransfer on normal power restoration. 

8) Engine cool-down and shutdown feature. 

4. Measure insulation resistance phase-to-phase and phase-to-ground with 

insulation-resistance tester. Include external annunciation and control circuits. Use 

test voltages and procedure recommended by manufacturer. Comply with 

manufacturer's specified minimum resistance. 

a. Check for electrical continuity of circuits and for short circuits. 

b. Inspect for physical damage, proper installation and connection, and 

integrity of barriers, covers, and safety features. 

c. Verify that manual transfer warnings are properly placed. 

d. Perform manual transfer operation. 

5. After energizing circuits, perform each electrical test for transfer switches stated in 

NETA ATS and demonstrate interlocking sequence and operational function for 

each switch at least three times. 

a. Simulate power failures of normal source to automatic transfer switches and 

retransfer from emergency source with normal source available. 

b. Verify time-delay settings. 

c. Verify pickup and dropout voltages by data readout or inspection of 

control settings. 

d. Test bypass/isolation unit functional modes and related automatic transfer-

switch operations. 

e. Verify proper sequence and correct timing of automatic engine starting, 

transfer time delay, retransfer time delay on restoration of normal power, 

and engine cool-down and shutdown. 

C. Coordinate tests with tests of generator and run them concurrently. 
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D. Report results of tests and inspections in writing. Record adjustable relay settings and 

measured insulation and contact resistances and time delays. Attach a label or tag to 

each tested component indicating satisfactory completion of tests. 

E. Transfer switches will be considered defective if they do not pass tests and inspections. 

F. Remove and replace malfunctioning units and retest as specified above. 

G. Prepare test and inspection reports. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 

personnel to adjust, operate, and maintain transfer switches and related equipment. 

B. Coordinate this training with that for generator equipment. 

END OF SECTION 263600 
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SECTION 265119 - LED INTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes all interior LED luminaires: 

B. Related Requirements: 

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, 

including time switches, photoelectric relays, occupancy sensors, and multipole 

lighting relays and contactors. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. LED: Light-emitting diode. 

F. Lumen: Measured output of lamp and luminaire, or both. 

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 ACTION SUBMITTALS 

A. Contractor shall submit building lighting plan sheet along with the schedule to the 

supplier for selection of fixtures.  This will help the supplier understand the application of 

each fixture and leads to more accurate fixture submittals in regards to the design 

intent. 

B. Product Data: For each type of product. 

1. Arrange in order of luminaire designation. 

2. Include data on features, accessories, and finishes. 

3. Include physical description and dimensions of luminaires. 



The Walker Group Architecture, Inc.  Jones County Public Works Building 
 

LED INTERIOR LIGHTING 265119 - 2 

4. Include emergency lighting units, including batteries and chargers. 

5. Include life, output (lumens, CCT, and CRI), and energy-efficiency data. 

6. Photometric data and adjustment factors based on laboratory tests IES LM-79 

and IES LM-80. 

a. Manufacturers' Certified Data: Photometric data certified by 

manufacturer's laboratory with a current accreditation under the National 

Voluntary Laboratory Accreditation Program for Energy Efficient Lighting 

Products. 

b. Testing Agency Certified Data: For indicated luminaires, photometric data 

certified by a qualified independent testing agency. Photometric data for 

remaining luminaires shall be certified by manufacturer. 

C. Shop Drawings: For nonstandard or custom luminaires. 

1. Include plans, elevations, sections, and mounting and attachment details. 

2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and 

size of each field connection. 

3. Include diagrams for power, signal, and control wiring. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing laboratory providing photometric data for luminaires. 

B. Product Certificates: For each type of luminaire. 

C. Sample warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include in 

operation and maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' 

codes. 

1.7 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 

laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products OR 

provided by an independent agency, with the experience and capability to conduct 

the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7, accredited 

under the NVLAP for Energy Efficient Lighting Products, and complying with the 

applicable IES testing standards. 

B. Provide luminaires from a single manufacturer for each luminaire type. 

C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure 

color consistency among luminaires. 
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D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, Article 100, by a third-party testing agencies shall be amongst those 

accredited by the NCBCC (North Carolina Building Code Council) to Label Electrical 

and Mechanical Equipment. 

http://www.ncdoi.com/osfm/Engineering_and_Codes/default.aspx?field1=Code_Enfor

cement_-_Third_Party_Testing_agencies&user=Code_Enforcement_Resources 

E. Comply with NFPA 70. 

F. Comply with UL 924, Emergency Lighting and Power Equipment 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective 

covering before shipping. 

1.9 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of 

luminaires that fail in materials or workmanship within specified warranty period. 

B. Warranty Period:  Five year(s) from date of Substantial Completion. Modular products 

(separate LED element and driver) provide 10 year(s) from date of Substantial 

Completion for LED elements and 5 years for components. Integrally manufactured 

products shall have a 10 year warranty. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Ambient Temperature:  41 to 104 deg F. 

1. Relative Humidity: Zero to 95 percent. 

B. Altitude: Sea level to 1000 feet. 

2.2 LUMINAIRE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

B. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate 

labels where they will be readily visible to service personnel, but not seen from normal 

viewing angles when lamps are in place. 

1. Label shall include the following lamp characteristics: 
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a. "USE ONLY" and include specific lamp type. 

b. Lamp diameter, shape, size, wattage, and coating. 

c. CCT and CRI. 

C. Recessed luminaires shall comply with NEMA LE 4. 

D. Lamps dimmable from 100 percent to 1 percent of maximum light output. 

E. Nominal Operating Voltage:  120/277 V ac. 

F. Lamp: 

1. Minimum lumens as shown in lighting schedule on plan sheet. 

2. Maximum wattage as shown in lighting schedule on plan sheet. 

3. Minimum of 80 CRI. See schedule for CCT. 

4. Recessed downlights rated lamp life of 50,000 hours to L70. 

5. High bay rated lamp life of 100,000 hours to L70 

6. Recessed troffer rated lamp life of 100,000 hours to L90. 

7. Dimmable from 100 percent to 10 percent of maximum light output. 

8. Internal driver. 

9. User-Replaceable LEDs: 

10. Lens Thickness: When lenses are utilized, at least 0.125-inch minimum unless 

otherwise indicated.  Diffuses shall be one hundred percent virgin acrylic plastic, 

with high resistance to yellowing and other changes due to aging, exposure to 

heat, and UV radiation. 

G. Housings:  

1. Extruded-aluminum housing and heat sink. 

2. Clear anodized finish. 

3. Universal mounting bracket. 

4. Integral junction box with conduit fittings. 

H. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage 

under operating conditions, and designed to permit relamping without use of tools. 

Designed to prevent doors, frames, lenses, diffusers, and other components from falling 

accidentally during relamping and when secured in operating position. 

I. Standards: 

1. ENERGY STAR certified. 

2. RoHS compliant. 

3. UL Listing: Listed for damp location. 

4. Recessed luminaires shall comply with NEMA LE 4. 

2.3 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 

2. Sheet metal components shall be steel unless otherwise indicated. 

3. Form and support to prevent warping and sagging. 
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B. Steel: 

1. ASTM A36/A36M for carbon structural steel. 

2. ASTM A568/A568M for sheet steel. 

C. Stainless Steel: 

1. Manufacturer's standard grade. 

2. Manufacturer's standard type, ASTM A240/240M. 

D. Galvanized Steel: ASTM A653/A653M. 

E. Aluminum: ASTM B209. 

2.4 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of 

adjoining components are acceptable if they are within the range of approved 

Samples and if they can be and are assembled or installed to minimize contrast. 

2.5 LUMINAIRE SUPPORT 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 

Systems" for channel and angle iron supports and nonmetallic channel and angle 

supports. 

B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. 

Finish same as luminaire. 

C. Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage. 

D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 

E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment 

with threaded attachment, cord, and locking-type plug. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of 

the Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 

connections before luminaire installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise 

indicated. 

C. Install lamps in each luminaire. 

D. Supports: 

1. Sized and rated for luminaire weight. 

2. Able to maintain luminaire position after cleaning and relamping. 

3. Provide support for luminaire without causing deflection of ceiling or wall. 

4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 

100 percent of luminaire weight and a vertical force of 400 percent of luminaire 

weight. 

E. Flush-Mounted Luminaires: 

1. Secured to outlet box. 

2. Attached to ceiling structural members at four points equally spaced around 

circumference of luminaire. 

3. Trim ring flush with finished surface. 

F. Wall-Mounted Luminaires:  

1. Attached to structural members in walls. 

2. Do not attach luminaires directly to gypsum board. 

G. Suspended Luminaires: 

1. Ceiling Mount: 

 

a. Pendant mount with 5/32-inch- diameter aircraft cable supports adjustable 

to 5 feet in length. 

2. Pendants and Rods: Where longer than 48 inches, brace to limit swinging. 

3. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support 

with approved outlet box and accessories that hold stem and provide damping 

of luminaire oscillations. Support outlet box vertically to building structure using 

approved devices. 

4. Do not use ceiling grid as support for pendant luminaires. Connect support wires 

or rods to building structure. 

H. Ceiling-Grid-Mounted Luminaires: 

1. Secure to any required outlet box. 

2. Use approved devices and support components to connect luminaire to ceiling 

grid and building structure in a minimum of four locations, spaced near corners of 

luminaire. 
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I. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors 

and Cables" for wiring connections. 

3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements 

for identification specified in Section 260553 "Identification for Electrical Systems." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing luminaires, switches, and accessories, and after 

electrical circuitry has been energized, test units to confirm proper operation. 

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper 

operation. Verify transfer from normal power to battery power and retransfer to 

normal. 

B. Luminaire will be considered defective if it does not pass operation tests and 

inspections. 

C. Prepare test and inspection reports. 

END OF SECTION 265119 



The Walker Group Architecture, Inc. 
 

Jones County Public Works Building 

 

EXTERIOR LIGHTING 265619 - 1 

SECTION 265619 - EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Exterior solid-state luminaires that are designed for and exclusively use LED lamp 

technology. 

2. Luminaire supports. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color rendering index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. Lumen: Measured output of lamp and luminaire, or both. 

F. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of luminaire. 

1. Arrange in order of luminaire designation. 

2. Include data on features, accessories, and finishes. 

3. Include physical description and dimensions of luminaire. 

4. Lamps, include life, output (lumens, CCT, and CRI), and energy-efficiency data. 

5. Photometric data and adjustment factors based on laboratory tests, complying 

with IES LM-79 and IES LM-80. 

a. Manufacturer's Certified Data: Photometric data certified by 

manufacturer's laboratory with a current accreditation under the NVLAP for 

Energy Efficient Lighting Products. 

6. Wiring diagrams for power, control, and signal wiring. 
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7. Means of attaching luminaires to supports and indication that the attachment is 

suitable for components involved. 

1.5 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturers' 

laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products. 

B. Provide luminaires from a single manufacturer for each luminaire type. 

C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure 

color consistency among luminaires. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective 

covering prior to shipping. 

1.7 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of 

luminaires that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including luminaire support components. 

b. Faulty operation of luminaires and accessories. 

c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

d. More than 15% of individual LED fail to illuminate. 

2. Warranty Period: Modular products (separate LED element and driver) provide 10 

year(s) from date of Substantial Completion for LED elements and 5 years for 

drivers. 

PART 2 - PRODUCTS 

2.1 LUMINAIRE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

B. NRTL Compliance: Luminaires shall be listed and labeled for indicated class and division 

of hazard by an NRTL. 

C. UL Compliance: Comply with UL 1598 and listed for wet location. 
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D. L70 lamp life of 80,000 hours. 

E. Lamps dimmable from 100 percent to 10 percent of maximum light output. 

F. Internal driver. 

G. Source Limitations: Obtain luminaires from single source from a single manufacturer. 

H. Source Limitations: For luminaires, obtain each color, grade, finish, type, and variety of 

luminaire from single source with resources to provide products of consistent quality in 

appearance and physical properties. 

2.2 MATERIALS 

A. Metal Parts: Free of burrs and sharp corners and edges. 

B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage 

under operating conditions, and designed to permit relamping without use of tools. 

Designed to prevent doors, frames, lenses, diffusers, and other components from falling 

accidentally during relamping and when secured in operating position. Doors shall be 

removable for cleaning or replacing lenses. 

C. Diffusers and Globes: 

1. Acrylic Diffusers: 100 percent virgin acrylic plastic, with high resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation. 

2. Glass: Annealed crystal glass unless otherwise indicated. 

3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 

D. Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal and 

cushion lenses and refractors in luminaire doors. 

E. Reflecting surfaces shall have minimum reflectance as follows unless otherwise 

indicated: 

1. White Surfaces: 85 percent. 

2. Specular Surfaces: 83 percent. 

3. Diffusing Specular Surfaces: 75 percent. 

F. Housings: 

1. Rigidly formed, weather- and light-tight enclosure that will not warp, sag, or 

deform in use. 

2. Provide filter/breather for enclosed luminaires. 

G. Factory-Applied Labels: Comply with UL 1598.  
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2.3 FINISHES 

A. Variations in Finishes: Noticeable variations in same piece are unacceptable. Variations 

in appearance of adjoining components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast. 

B. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -

tested luminaire before shipping. Where indicated, match finish process and color of 

pole or support materials. 

C. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes 

Manual for Architectural and Metal Products" for recommendations for applying and 

designating finishes. 

1. Finish designations prefixed by AA comply with the system established by the 

Aluminum Association for designating aluminum finishes. 

2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff 

complying with AA-M20 requirements; and seal aluminum surfaces with clear, 

hard-coat wax. 

3. Class I, Clear-Anodic Finish: AA-M32C22A41 (Mechanical Finish: Medium satin; 

Chemical Finish: Etched, medium matte; Anodic Coating: Architectural Class I, 

clear coating 0.018 mm or thicker) complying with AAMA 611. 

4. Class I, Color-Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: Medium 

satin; Chemical Finish: Etched, medium matte; Anodic Coating: Architectural 

Class I, integrally colored or electrolytically deposited color coating 0.018 mm or 

thicker), complying with AAMA 611. 

D. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes 

Manual for Architectural and Metal Products" for recommendations for applying and 

designating finishes. 

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, to remove dirt, oil, 

grease, and other contaminants that could impair paint bond. Grind welds and 

polish surfaces to a smooth, even finish. Remove mill scale and rust, if present, 

from uncoated steel, complying with SSPC-SP 5/NACE No. 1 or SSPC-SP 8. 

2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of 

primer and two finish coats of high-gloss, high-build polyurethane enamel. 

a. Color: As selected from manufacturer's standard catalog of colors. 

2.4 LUMINAIRE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 

Systems" for channel and angle iron supports and nonmetallic channel and angle 

supports. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for luminaire electrical conduit to verify actual locations of conduit 

connections before luminaire installation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Comply with NECA 1. 

B. Install lamps in each luminaire. 

C. Fasten luminaire to structural support. 

D. Supports: 

1. Sized and rated for luminaire weight. 

2. Able to maintain luminaire position after cleaning and relamping. 

3. Support luminaires without causing deflection of finished surface. 

4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 

100 percent of luminaire weight and a vertical force of 400 percent of luminaire 

weight. 

E. Wall-Mounted Luminaire Support:  

1. Attached to structural members in walls. 

F. Wiring Method: Install cables in raceways. Conceal raceways and cables. 

G. Install luminaires level, plumb, and square with finished grade unless otherwise 

indicated. 

H. Coordinate layout and installation of luminaires with other construction. 

I. Adjust luminaires that require field adjustment or aiming. 

J. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors 

and Cables" and 260533 "Raceways and Boxes for Electrical Systems" for wiring 

connections and wiring methods. 

3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements 

for identification specified in Section 260553 "Identification for Electrical Systems." 
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3.4 FIELD QUALITY CONTROL 

A. Inspect each installed luminaire for damage. Replace damaged luminaires and 

components. 

B. Perform the following tests and inspections: 

1. Operational Test: After installing luminaires, switches, and accessories, and after 

electrical circuitry has been energized, test units to confirm proper operation. 

C. Luminaire will be considered defective if it does not pass tests and inspections. 

END OF SECTION 265619 
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	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage.


	PART 2 -  PRODUCTS
	2.1 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
	B. Steel Welded Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet.

	2.2 REINFORCEMENT ACCESSORIES
	A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's "M...

	2.3 CONCRETE MATERIALS
	A. Cementitious Material: Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement: ASTM C 150, Type I/II
	a. Fly Ash: ASTM C 618, Class F.
	b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.


	B. Normal-Weight Aggregates: ASTM C 33, Class 3S coarse aggregate or better, graded. Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size: 1 inch nominal.

	C. Lightweight Aggregate: ASTM C 330/C 330M, 1-inch (25-mm) nominal maximum aggregate size.
	D. Water: ASTM C 94/C 94M and potable.

	2.4 ADMIXTURES
	A. Air-Entraining Admixture: ASTM C 260.
	B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtu...
	1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.


	2.5 VAPOR RETARDERS
	2.6 CURING MATERIALS
	A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water: Potable.

	2.7 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.
	B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A shore durometer hardness of 80 per ASTM D 2240.
	C. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to suit requirements, and as follows:
	1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.


	2.8 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Cementitious Materials Percentages in subparagraphs below repeat ACI 301 limits for concrete exposed to deicing chemicals.
	1. Fly Ash: 25 percent.
	2. Combined Fly Ash and Pozzolan: 25 percent.
	3. Ground Granulated Blast-Furnace Slag: 50 percent.
	4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 50 percent portland cement minimum, with fly ash or pozzolan not exceeding 25 percent.

	C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	D. Admixtures: Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing admixture in concrete, as required, for placement and workability.


	2.9 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Footings: Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength: 3000 psi at 28 days.
	2. Maximum Water-Cementitious Materials Ratio: 0.45.
	3. Slump Limit: 5 inches, plus or minus 1 inch.

	B. Slabs-on-Grade and Equipment Pads: Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength: 4000 psi at 28 days.
	2. Minimum Cementitious Materials Content: 520 lb/cu. yd.
	3. Slump Limit: 4 inches, plus or minus 1 inch.
	4. Air Content for Exterior Slabs or Pads: 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal maximum aggregate size.
	5. Air Content for Interior Slabs: Do not allow air content of trowel-finished floors to exceed 3 percent.

	C. Suspended Slabs: Lightweight concrete.
	1. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.
	2. Calculated Equilibrium Unit Weight: 115 lb/cu. ft. (1842 kg/cu. m) as determined by ASTM C 567/C 567M.
	3. Slump Limit: 4 inches (100 mm)] [5 inches (125 mm), or 8 inches (200 mm) for concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding high-range water-reducing admixture or plasticizing admixture] <Insert limits>, plus or minus 1 ...
	4. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.


	2.10 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.11 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be e...
	1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges."


	3.2 VAPOR RETARDERS
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 6 inches and seal with manufacturer's recommended tape.


	3.3 STEEL REINFORCEMENT
	A. General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce bond to concrete.
	C. Accurately position, support, and secure reinforcement against displacement. Locate and support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld crossing reinforcing bars.
	D. Install welded wire reinforcement in longest practicable lengths on bar supports or concrete blocks spaced to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset laps of adjoining sheet widths to prevent conti...

	3.4 JOINTS
	A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	1. Place joints perpendicular to main reinforcement. Continue reinforcement across construction joints unless otherwise indicated. Do not continue reinforcement through sides of strip placements of floors and slabs.
	2. Form keyed joints as indicated. Embed keys at least as indicated into concrete.

	C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before concrete d...

	D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated.
	2. Install joint-filler strips in lengths as long as practicable. Where more than one length is required, lace or clip sections together.

	E. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

	3.5 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness. If a section cannot be placed continuously, provide ...
	1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a manner to avoid inclined construction joints.
	2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches into preceding layer. Do not insert vibrators into lower layers ...

	D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface. Do not further disturb slab surfaces before starting finishing operations.

	E. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 40 deg F for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	F. Hot-Weather Placement: Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to cool...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


	3.6 FINISHING FORMED SURFACES
	A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched. Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

	B. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces. Continue final surface treatment of formed su...

	3.7 FINISHING FLOORS AND SLABS
	A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch in one direction.
	1. Apply scratch finish to surfaces to receive mortar setting beds for bonded cementitious floor finishes.

	C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots. Repeat float passes and restraightening until surface is ...
	1. Apply float finish to surfaces to receive trowel finish .

	D. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel. Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance. Grind...
	1. Apply a trowel finish to surfaces to be covered with resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating system.
	2. Finish surfaces to the following tolerances, according to ASTM E 1155, for a randomly trafficked floor surface:
	a. Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with minimum local values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-grade.


	E. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as indicated.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish with Architect before application.


	3.8 CONCRETE PROTECTING AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations. Apply according to manufacturer's written ins...
	C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces. If forms remain during curing period, moist cure after loosening forms. If removing forms before end of curing period, contin...
	D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.
	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive. Cure for not l...
	a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor coverings.
	b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive penetrating liquid floor treatments.
	c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a curing compound that the manufacturer certifies will not interfere with bonding of floor covering used on Project.

	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coatin...


	3.9 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	1. Defer joint filling until concrete has aged at least six month(s). Do not fill joints until construction traffic has permanently ceased.

	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joint clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints. Overfill joint and trim joint filler flush with top of joint after hardening.

	3.10 CONCRETE SURFACE REPAIRS
	A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cle...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension to solid concrete. Limit cut depth to 3/4 inch. Make edges of cuts perpendicular to concrete surface. Clean, dampen with water, and brus...
	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color. Patch a test area at inconspicuous locations to verify mixture and color matc...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces sloped to drain for trueness of slope and smoothness; use ...
	1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or completely through unreinforced sections regardless...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar. Finish repaired areas to blend into adjacent concrete.
	4. Correct other low areas scheduled to receive floor coverings with a repair underlayment. Prepare, mix, and apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface....
	5. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by cutting out and replacing with fresh concrete. Remove defective areas with clean, square cuts and expose steel reinforcement with at least a 3/4-inch clear...
	6. Repair random cracks and single holes 1 inch or less in diameter with patching mortar. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles. Dampen cleaned concrete surfaces and apply bonding agent....

	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.11 FIELD QUALITY CONTROL
	A. Testing and Inspecting: Owner will engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Inspections:
	1. Steel reinforcement placement.
	2. Headed bolts and studs.
	3. Verification of use of required design mixture.
	4. Concrete placement, including conveying and depositing.
	5. Curing procedures and maintenance of curing temperature.
	6. Verification of concrete strength before removal of shores and forms from beams and slabs.

	C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. yd. or fraction thereof.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture. Perform additional tests when concrete consistency appears to change.
	3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F and below and when 80 deg F and above, and one test for each composite sample.
	5. Compression Test Specimens: ASTM C 31/C 31M.
	a. Cast and laboratory cure two sets of two standard cylinder specimens for each composite sample.

	6. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured specimens at 7 days and one set of two specimens at 28 days.
	a. Test one set of two specimens at 7 days and one set of two specimens at 28 days.
	b. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same composite sample and tested at age indicated.

	7. Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive st...
	8. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name o...
	9. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	10. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect. Testing and i...
	11. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	12. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.

	D. Measure floor and slab flatness and levelness according to ASTM E 1155 within 24 hours of finishing.



	055000 - Metal Fabrications
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Shop Drawings.


	PART 2 -  PRODUCTS
	2.1 METALS
	A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
	B. Steel Tubing: ASTM A 500/A 500M.
	C. Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40), black finish.
	D. Stainless-Steel Sheet, Strip, Plate, and Flat Bars: ASTM A 240/A 240M or ASTM A 666, Type 304.
	E. Aluminum Plate and Sheet: ASTM B 209 (ASTM B 209M), Alloy 6061-T6.
	F. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T6.
	G. Aluminum Castings: ASTM B 26/B 26M, Alloy 443.0-F.

	2.2 FASTENERS
	A. General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use and zinc-plated fasteners at exterior walls. Select fasteners for type, grade, and class required.
	1. Provide stainless-steel fasteners for fastening aluminum.
	2. Provide stainless-steel fasteners for fastening stainless steel.
	3. Provide bronze fasteners for fastening bronze.


	2.3 GROUT
	A. Nonshrink, Nonmetallic Grout: ASTM C 1107; recommended by manufacturer for exterior applications.

	2.4 FABRICATION
	A. General: Shear and punch metals cleanly and accurately. Remove burrs and ease exposed edges. Form bent-metal corners to smallest radius possible without impairing work.
	B. Welding: Weld corners and seams continuously. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals. At exposed connections, finish welds and surfaces smooth, with contour of welded surface ...
	C. Comply with AWS for recommended practices in shop brazing. Braze behind finished surfaces without distorting or discoloring exposed side. Clean exposed brazed joints of flux, and dress exposed and contact surfaces.
	D. On units indicated to be cast into concrete or built into masonry, provide welded-steel strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a minimum 6-inch (150-mm) embedment and 2-inch (50-mm) hook, not less than 8 inches (200 mm) from ends a...
	E. Fabricate loose lintels from steel angles and shapes. Size to provide bearing length at each side of openings equal to one-twelfth of clear span, but not less than 8 inches (200 mm).
	F. Fabricate structural-steel door frames from structural shapes and bars fully welded together, with 5/8-by-1-1/2-inch (16-by-38-mm) steel channel stops. Plug-weld built-up members and continuously weld exposed joints.
	G. Fabricate metal canopies at entrance doors from metal of type and thickness indicated below, with end closures. Coordinate dimensions and attachment methods with cement board siding equipment, and other related construction to produce a coordinated...
	1. Aluminum Sheet: 0.063 inch (1.60 mm) high-performance color anodic finish.
	2. Steel Sheet: 0.048 inch (1.21 mm) with powder-coat finish.


	2.5 STEEL AND IRON FINISHES
	A. Hot-dip galvanize steel fabrications at exterior locations.
	B. Prepare uncoated ferrous metal surfaces to comply with SSPC-SP 3 and paint with a fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Provide anchorage devices and fasteners where needed to secure items to in-place construction.
	B. Perform cutting, drilling, and fitting required for installing miscellaneous metal fabrications. Set metal fabrication accurately in location, alignment, and elevation, with edges and surfaces level, plumb, true, and free of rack.
	C. Fit exposed connections accurately together to form hairline joints or, where indicated, with uniform reveals and spaces for sealants and joint fillers.
	D. Coat concealed surfaces of aluminum that will come into contact with grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint.
	E. Fasten security bar frames to concrete and masonry walls with cast-in-place or post-installed anchors. Peen exposed threads of anchors to prevent removal of security bars.



	061000 -  Rough Carpentry
	064113 - Wood Veneer Faced Architectural Cabinets
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Shop Drawings, Samples showing the full range of colors available for each type of finish, and AWI Quality Certification Program certificates.
	B. Fabricator Qualifications: Certified participant in AWI's Quality Certification Program.
	C. Installer Qualifications: Fabricator of products.
	D. Environmental Limitations: Do not deliver or install woodwork until building is enclosed, wet work is completed, and HVAC system is operating.


	PART 2 -  PRODUCTS
	2.1 ARCHITECTURAL CABINETS
	A. Quality Standard: AWI, AWMAC, and WI's "Architectural Woodwork Standards."
	B. Wood Cabinets for Transparent Finish: Premium grade.
	1. Type of Construction: Face frame.
	2. Cabinet Door and Drawer Style: Flush overlay.
	3. Wood Species for Exposed Surfaces: White birch.
	4. Cut: Plain sliced/plain sawn.
	5. Grain Direction: Vertically for drawer fronts, doors, and fixed panels.
	6. Matching of Veneer Leaves: Book match.
	7. Veneer Matching within Panel Face: Running match.
	8. Semi-exposed Surfaces Other Than Drawer Bodies: Compatible species to that indicated for exposed surfaces, stained to match.
	9. Drawer Sub-fronts, Sides, and Backs: Solid hardwood.
	10. Drawer Bottoms: Hardwood plywood.


	2.2 MATERIALS
	A. Wood Moisture Content: 8 to 13 percent.
	B. Medium-Density Fiberboard: ANSI A208.2, Grade 130, made with binder containing no urea formaldehyde.
	C. Particleboard: ANSI A208.1, Grade M-2, made with binder containing no urea formaldehyde
	D. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1, made with adhesive containing no urea formaldehyde.

	2.3 CABINET HARDWARE AND ACCESSORY MATERIALS
	A. Frameless Concealed Hinges (European Type): BHMA A156.9, B01602, self-closing.
	B. Wire Pulls: Back mounted, solid metal 4 inches (100 mm) long, 5/16 inch (8 mm) in diameter.
	C. Catches: Magnetic catches, BHMA A156.9, B03141.
	D. Adjustable Shelf Standards and Supports: BHMA A156.9, B04102; with shelf brackets, B04112.
	E. Drawer Slides: BHMA A156.9, B05091.
	1. Box Drawer Slides: Grade 1.

	F. Exposed Hardware Finishes: Comply with BHMA A156.18 for BHMA code number indicated.
	1. Finish: Satin Stainless Steel: BHMA 630.


	2.4 FABRICATION
	A. Complete fabrication 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.

	2.5 SHOP FINISHING OF WOOD CABINETS
	A. Finishes: Same grades as items to be finished.
	B. Finish cabinets at the fabrication shop; defer only final touchup until after installation.
	C. Transparent Finish:
	1. System - 4: Water-based latex acrylic.
	2. Sheen: Satin.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Before installation, condition cabinets to average prevailing humidity conditions in installation areas.
	B. Install cabinets to comply with referenced quality standard for grade specified.
	C. Install cabinets level, plumb, true, and straight. Shim as required with concealed shims. Install level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm).
	D. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Anchor cabinets to anchors or blocking built into or directly attached to substrates. Fasten with countersunk concealed fasteners and blind nailing. Use fine finishing nails or finishing screws for exposed nailing, countersunk and filled flush.
	F. Cabinets: Install so doors and drawers are accurately aligned. Adjust hardware to center doors and drawers in openings and to provide unencumbered operation.



	072100 - Thermal Insulation
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product Data.
	B. Surface-Burning Characteristics: According to ASTM E 84 by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.


	PART 2 -  PRODUCTS
	2.1 INSULATION PRODUCTS
	A. Metal Building Liner System Glass-Fiber-Blanket Insulation: ASTM C 665, Type III, Class A, vinyl faced on one side with flame-spread and smoke-developed indexes of 25 and 450, respectively.
	Walls: R-20
	Roof :  R-38
	1. Johns Mansville
	2. Certain Teed Corp.
	3. Knauf fiberglass
	4. Owens Corning Fiberglass Corp.
	5. Or Equal


	2.2 ACCESSORIES
	A. Vapor Retarder: Polyethylene 6 mils (0.15 mm) thick.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install insulation in areas and in thicknesses indicated or required to produce R-values indicated. Cut and fit tightly around obstructions and fill voids with insulation.
	B. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures not rated for or protected from contact with insulation.
	C. Except for loose-fill insulation and insulation that is friction fitted in stud cavities, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and support of units.



	076200 - Sheet Metal Flashing and Trim
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product Data, Shop Drawings.
	B. Coordinate installation of sheet metal flashing and trim with adjoining roofing and wall materials, joints, and seams to provide a leakproof, secure, and noncorrosive installation.
	C. Warranty on Finishes: Manufacturer agrees to repair or replace sheet metal flashing and trim that shows evidence of deterioration of factory-applied finishes within 10 years.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. FM Approvals' Listing: Manufacture and install roof edge flashings that are listed in FM Approvals' "RoofNav" and approved for windstorm classification, Class 1-90. Identify materials with name of fabricator and design approved by FM Approvals.
	B. SPRI Wind Design Standard: Manufacture and install low-slope roof edge flashings tested according to SPRI ES-1 and capable of resisting the following design pressure:
	1. Design Pressure: Wind Zone 2: Wind Pressures of 31 to 45 psf.


	2.2 SHEET METAL
	A. Galvanized Steel: 0.028 inch thick.
	2.3 ACCESSORIES
	A. Felt Underlayment: ASTM D 226, Type I (No. 15), asphalt-saturated organic felts.
	B. Fasteners: Wood screws, annular-threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners.
	1. Fasteners for Copper: Copper, hardware bronze, or Series 300 stainless steel.
	2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.

	C. Butyl Sealant: ASTM C 1311, solvent-release butyl rubber sealant.
	D. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187.

	2.4 FABRICATION
	A. Fabricate sheet metal flashing and trim to comply with details shown and recommendations in cited sheet metal standard that apply to the design, dimensions, geometry, metal thickness, and other characteristics of item indicated.
	B. Expansion Provisions: Where lapped expansion provisions cannot be used, form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with butyl sealant concealed within joints.
	C. Fabrication Tolerances: Fabricate sheet metal flashing and trim that are capable of installation to tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with cited sheet metal standards. Allow for thermal expansion; set true to line and level. Install Work with laps, joints, and seams permanently watertight and weatherproof; conceal fasteners where possible.
	B. Sealant Joints: Where movable, non expansion-type joints are required, form metal to provide for proper installation of elastomeric sealant according to cited sheet metal standard.
	C. Metal Protection: Where dissimilar metals contact each other, protect against galvanic action or corrosion by painting contact surfaces with bituminous coating.
	1. Coat concealed side of aluminum with bituminous coating where it contacts wood, ferrous metal, or cementitious construction.




	077100 - Roof Specialties
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product Data, and color Samples.
	B. Warranties: Provide manufacturer's standard written warranty, without monetary limitation, signed by manufacturer agreeing to promptly repair or replace roof specialties that show evidence of deterioration of factory-applied finishes for the period...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. SPRI Wind Design Standard: Manufacture and install roof-edge specialties tested according to SPRI ES-1 and capable of resisting design pressures indicated on Drawings.

	2.2 ROOF SPECIALTIES
	A. Gutters and Downspouts:
	1. Gutters: Manufactured in uniform section lengths, with matching corner units, ends, outlet tubes, and other accessories. Elevate back edge at least 1 inch (25 mm) above front edge. Furnish expansion joints and expansion-joint covers.
	a. Gutter Style: Rectangular.
	b. Aluminum: 0.040 inch (1.02 mm) thick.
	c. Gutter Supports: Manufacturer's standard supports as selected by Architect with finish matching the gutters.

	2. Downspouts: Plain rectangular with mitered elbows. Furnish wall brackets of same material and finish as downspouts, with anchors.
	a. Formed Aluminum: 0.040 inch (1.02 mm) thick.
	b. Extruded Aluminum: 0.125 inch (3.18 mm) thick.



	2.3 MATERIALS
	A. Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish required.
	B. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), alloy and temper as recommended by manufacturer for use and finish indicated.
	C. Aluminum Finish: Class I, color anodic finish; complying with AAMA 611
	D. Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to meet performance requirements.
	1. Exposed Penetrating Fasteners: Gasketed screws with heads matching color of metal.
	2. Fasteners for Aluminum: Aluminum or Series 300 stainless steel.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General: Install roof specialties according to manufacturer's written instructions. Anchor roof specialties securely in place, with provisions for thermal and structural movement.
	B. Gutters: Join and seal gutter lengths. Allow for thermal expansion. Attach gutters to firmly anchored gutter supports spaced not more than 24 inches (610 mm) apart. Attach ends with rivets and seal with sealant to make watertight. Slope to downspouts.
	C. Downspouts: Join sections with manufacturer's standard telescoping joints. Provide hangers with fasteners designed to hold downspouts securely to walls and 1 inch (25 mm) away from walls; locate fasteners at top and bottom and at approximately 60 i...



	079200 - Joint Sealants
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product Data and color Samples.
	B. Environmental Limitations: Do not proceed with installation of joint sealants when ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 40 deg F (4.4 deg C).


	PART 2 -  PRODUCTS
	2.1 JOINT SEALANTS
	A. Compatibility: Provide joint sealants, joint fillers, and other related materials that are compatible with one another and with joint substrates under service and application conditions.
	B. Sealant for General Exterior Use Where Another Type Is Not Specified, One of the Following:
	1. Single-component, neutral-curing silicone sealant, ASTM C 920, Type S; Grade NS; Class 25; for Use NT.
	2. Single-component, nonsag urethane sealant, ASTM C 920, Type S; Grade NS; Class 25; and for Use NT.
	3. Single-component, nonsag polysulfide sealant, ASTM C 920, Type S; Grade NS; Class 25; for Use NT.

	C. Sealant for Use in Interior Joints in Ceramic Tile and Other Hard Surfaces in Toilet Rooms and around Plumbing Fixtures:
	1. Single-component, mildew-resistant silicone sealant, ASTM C 920, Type S; Grade NS; Class 25; for Use NT; formulated with fungicide.

	D. Sealant for Interior Use at Perimeters of Door and Window Frames:
	1. Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.

	E. Acoustical Sealant:
	1. Non-sag, paintable, non-staining latex sealant complying with ASTM C 834 that effectively reduces airborne sound transmission as demonstrated by testing according to ASTM E 90.


	2.2 MISCELLANEOUS MATERIALS
	A. Provide sealant backings of materials that are non-staining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and laborat...
	B. Cylindrical Sealant Backings: ASTM C 1330, of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.
	C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint. Provide self-adhesive tape where app...
	D. 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.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with ASTM C 1193.
	B. Install sealant backings to support sealants during application and to produce cross-sectional shapes and depths of installed sealants that allow optimum sealant movement capability.
	C. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	D. Acoustical Sealant Installation: At sound-rated assemblies and elsewhere as indicated, seal perimeters, control joints, openings, and penetrations with a continuous bead of acoustical sealant. Install acoustical sealant at both faces of partitions....



	081113 - Hollow Metal Doors and Frames
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product Data and Shop Drawings.


	PART 2 -  PRODUCTS
	2.1 HOLLOW METAL DOORS AND FRAMES
	A. Amweld Building Products, Inc.
	B. Steelcraft
	C. Ceco Door Products
	D. Or Equal.
	E. Fire-Rated Doors and Frames: Labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, based on testing at positive pressure according to NFPA 252 or UL 10C.
	1. Interior Doors: Level 2 and Physical Performance Level B (Heavy Duty), Model 1 (Full Flush).
	2. Exterior Doors: Level 2 and Physical Performance Level B (Heavy Duty) metallic-coated steel sheet faces.
	a. Thermal-Rated (Insulated) Doors: Where indicated, provide doors with thermal-resistance value (R-value) of not less than R-5.5 when tested according to ASTM C 1363.

	3. Hardware Reinforcement: Fabricate according to SDI A250.6 with reinforcement plates from same material as door face sheets.

	F. Frames: ANSI A250.8; conceal fastenings unless otherwise indicated.
	1. Steel Sheet for Interior Frames: 0.053-inch- (1.3-mm-) minimum thickness.
	2. Steel Sheet for Exterior Frames: 0.067-inch- (1.7-mm-) minimum thickness.
	3. Interior Frame Construction: Full profile welded.
	4. Exterior Frame Construction: Full profile welded.
	5. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 with reinforcement plates from same material as frames.
	6. Frame Anchors: Not less than 0.042 inch (1.0 mm) thick.

	G. Glazing Stops: Nonremovable stops on outside of exterior doors and on secure side of interior doors; screw-applied, removable, glazing stops on inside, fabricated from same material as door face sheet in which they are installed.
	H. Door Louvers: Sight roof per SDI 111C.
	I. Door Silencers: Three on strike jambs of single-door frames and two on heads of double-door frames.
	J. Grout Guards: Provide where mortar might obstruct hardware operation.
	K. Prepare doors and frames to receive mortised and concealed hardware according to SDI A250.6 and BHMA A156.115.
	L. Reinforce doors and frames to receive surface-applied hardware.
	M. Prime Finish: Manufacturer's standard, factory-applied coat of lead- and chromate-free primer complying with SDI A250.10 acceptance criteria.

	2.2 MATERIALS
	A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, suitable for exposed applications.
	B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, free of scale, pitting, or surface defects.
	C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, G60 (Z180) or A60 (ZF180).
	D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install hollow metal frames to comply with SDI A250.11.
	1. Fire-Rated Frames: Install according to NFPA 80.

	B. Install doors to provide clearances between doors and frames as indicated in SDI A250.11.
	C. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying rust-inhibitive primer. Use galvanizing repair paint for metallic coated surfaces.



	081416 - Flush Wood Doors
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Samples for factory-finished doors.


	PART 2 -  PRODUCTS
	2.1 FLUSH WOOD DOORS
	A. Ampco Products Inc.
	B. Graham Manufacturing Corp.
	C. Buell Door Co.
	D. Or Equal

	2.2 DOOR CONSTRUCTION, GENERAL
	A. Quality Standard: WDMA I.S.1-A.
	B. WDMA I.S.1-A Performance Grade:
	1. Heavy duty unless otherwise indicated.

	C. Fire-Rated Wood Doors: Labeled by a testing and inspecting agency acceptable to authorities having jurisdiction based on testing at positive pressure according to NFPA 252 or UL 10C.
	D. Particleboard-Core Doors: Provide blocking in particleboard cores or provide structural composite lumber cores instead of particleboard cores for doors with exit devices or protection plates.

	2.3 FLUSH WOOD DOORS
	1. Interior Solid-Core Doors: Premium grade, seven-ply, particleboard cores.
	a. Faces: Grade A plain-sliced white birch.
	b. Veneer Matching: Book match.
	c. Pair matching and set matching.


	2.4 LOUVERS AND LIGHT FRAMES
	A. Light Frames: Wood beads of species compatible with door faces.

	2.5 FABRICATION AND FINISHING
	A. Factory-fit doors to suit frame-opening sizes indicated and to comply with clearances specified.
	B. Factory-machine doors for hardware that is not surface applied. Locate hardware to comply with DHI-WDHS-3.
	C. Cut and trim openings to comply with referenced standards.
	1. Trim light openings with moldings indicated.
	2. Factory-install glazing in doors indicated to be factory finished.
	3. Factory-install louvers in prepared openings.

	D. Factory-finish doors indicated for transparent finish with manufacturer's standard finish complying with WDMA TR-6, catalyzed polyurethane for grade specified for doors.
	1. Sheen: Satin.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install doors to comply with manufacturer's written instructions and WDMA I.S.1-A, and as indicated.
	1. Install fire-rated doors to comply with NFPA 80.

	B. Align and fit doors in frames with uniform clearances and bevels. Machine doors for hardware. Seal cut surfaces after fitting and machining.



	083323 - Overhead Coiling Doors
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product Data, Shop Drawings, manufacturer's color charts, and maintenance data.


	PART 2 -  PRODUCTS
	2.1 DOOR ASSEMBLY
	A. Manufacturers:
	1. ACME Rolling Doors.
	2. Cornell Iron Works, Inc..
	3. Overhead Door Corporation.
	4. Or equal

	B. Description: Insulated service door.
	1. Operation Cycles: Not less than 10,000
	2. Coiling doors are labeled by UL for sizes not exceeding 152 sq. ft. (14 sq. m), with no dimension exceeding 13 feet 6 inches (4.11 m).
	3. For units exceeding sizes of tested assemblies, provide certification by a qualified testing agency that doors comply with standard construction requirements for tested and labeled fire-rated door assemblies except for size.

	C. Structural Performance, Exterior Doors: Capable of withstanding 40 lbf/sq. ft. (960 Pa) design wind load.
	D. Windborne-Debris Impact Resistance: Provide impact-protective overhead coiling doors that pass missile-impact and cyclic-pressure tests according to E 1996 for Wind Zone 2 (for exterior doors).
	E. Curtain Material and Finish: Galvanized steel with baked-enamel or powder-coated finish; color as selected by Architect from manufacturer's full range.
	F. Curtain Slats: Flat-profile, insulated slats with solid surface.
	1. Insulated-Slat Interior Facing: Metal

	G. Hood: Match curtain material and finish.
	H. Manual Door Operator: Chain-hoist operator.
	I. Guide Tracks, Supports, and Hardware: Manufacturer's standard.
	J. Curtain Accessories: Equip door with weather seals.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install door, track, and operating equipment complete with necessary hardware, anchors, inserts, hangers, and equipment supports.
	B. Accessibility: Install doors and controls along accessible routes in compliance with regulatory requirements for accessibility.
	C. Test and adjust controls and safeties.



	084113 - Aluminum Framed Entrances and Storefronts
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product Data, Shop Drawings, and color Samples.
	1. For entrance doors, include hardware schedule.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Design, engineer, fabricate, and install aluminum-framed storefronts to withstand structural loads indicated.
	1. Limit deflection of framing members normal to wall plane to 1/175 of clear span or an amount that restricts edge deflection of individual glazing lites to 3/4 inch (19 mm), whichever is less.
	2. Limit deflection of framing members parallel to glazing plane to L/360 of clear span or 1/8 inch (3.2 mm), whichever is smaller.

	B. Structural Testing: Systems tested according to ASTM E 330 at 150 percent of inward and outward wind-load design pressures do not evidence material failures, structural distress, deflection failures, or permanent deformation of main framing members...
	C. Windborne-Debris Resistance: Framing system and doors pass basic-protection testing requirements in ASTM E 1996 for Wind Zone 2 when tested according to ASTM E 1886.
	D. Air Infiltration: Limited to 0.06 cfm/sq. ft. (0.03 L/s per sq. m) of fixed framing and glass area when tested according to ASTM E 283 at a static-air-pressure difference of 1.57 lbf/sq. ft. (75 Pa).
	E. Water Penetration: Systems do not evidence water leakage when tested according to ASTM E 331 at minimum differential pressure of 20 percent of positive wind-load design pressure but not less than 6.24 lbf/sq. ft. (300 Pa).
	F. Thermal Transmittance (U-factor): Fixed glazing and framing areas shall have U-factor of not more than 0.57 Btu/sq. ft. x h x deg F (3.23 W/sq. m x K) as determined according to NFRC 100.

	2.2 ALUMINUM-FRAMED STOREFRONTS
	A. EFCO Corp.
	B. Kawneer Co. Inc.
	C. Tubelite Architectural Systems
	D. YKK AP America Inc.
	E. Or Equal.
	F. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish indicated; ASTM B 209 (ASTM B 209M) sheet; ASTM B 221 (ASTM B 221M) extrusions.
	G. Framing Members: Manufacturer's standard extruded-aluminum framing members of thickness required and reinforced as required to support imposed loads.
	1. Construction: Thermally broken.

	H. Doors: 1-3/4-inch- (44.5-mm-) thick glazed doors with minimum 0.125-inch- (3.2-mm-) thick, extruded-aluminum tubular rail and stile members. Mechanically fasten corners with reinforcing brackets that are deeply penetrated and fillet welded or that ...
	1. Door Design: Medium stile; 3-1/2-inch (88.9-mm) nominal width.
	2. Accessible Doors: Smooth surfaced for width of door in area within 10 inches (255 mm) above floor or ground plane.
	3. Interior Doors: Provide BHMA A156.16 silencers, three on strike jamb of single-door frames and two on head of double-door frames.
	4. Exterior Doors: Provide compression weather stripping at fixed stops. At other locations, provide sliding weather stripping retained in adjustable strip mortised into door edge.
	5. Hardware: By Manufacturer.

	I. Glazing: Low Emissivity Insulating Glass (1” Insulated Units).
	1. Exterior glass panes for Low-E insulating units shall be Type I annealed flat glass, Class 2-tinted with anti-reflective low-emissivity coating on No. 2 surface (inside surface of exterior pane) Quality q3 - glazing select, conforming to ASTM C1036...

	J. Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of black, resilient elastomeric glazing gaskets, setting blocks, and shims or spacers.
	K. Fasteners and Accessories: Compatible with adjacent materials, corrosion resistant, nonstaining, and nonbleeding. Use concealed fasteners except for application of door hardware.
	L. Fabrication: Fabricate framing in profiles indicated for flush glazing (without projecting stops). Provide subframes and reinforcing of types indicated or, if not indicated, as required for a complete system. Factory-assemble components to greatest...
	1. Door Framing: Reinforce to support imposed loads. Factory-assemble door and frame units and factory-install hardware to greatest extent possible. Reinforce door and frame units for hardware indicated. Cut, drill, and tap for factory-installed hardw...

	M. Aluminum Finish: Class I, color anodic finish; complying with AAMA 611, color selected by Architect.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Isolate metal surfaces in contact with incompatible materials, including wood, by painting contact surfaces with bituminous coating or primer or by applying sealant or tape recommended by manufacturer.
	B. Install components to drain water passing joints, condensation occurring within framing members, and moisture migrating within the system to exterior.
	C. Set continuous sill members and flashing in full sealant bed to produce weathertight installation.
	D. Install framing components true in alignment with established lines and grades to the following tolerances:
	1. Variation from Plane: Limit to 1/8 inch in 12 feet (3 mm in 3.7 m); 1/4 inch (6 mm) over total length.
	2. Alignment: For surfaces abutting in line, limit offset to 1/16 inch (1.5 mm). For surfaces meeting at corners, limit offset to 1/32 inch (0.8 mm).
	3. Diagonal Measurements: Limit difference between diagonal measurements to 1/8 inch (3 mm).

	E. Install doors without warp or rack. Adjust doors and hardware to provide tight fit at contact points and smooth operation.



	085113 - Aluminum Windows
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product Data, Shop Drawings, and color Samples.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Capital Products Corp.
	B. EFCO Corp.
	C. Graham Architectural Products Corp.
	D. TRACO
	E. Or Equal.

	2.2 PERFORMANCE REQUIREMENTS
	A. Product Standard: AAMA/WDMA/CSA 101/I.S.2/A440.
	1. Window Certification: AMMA certified with label attached to each window.
	2. Performance Class: CW.
	3. Performance Grade: 40.

	B. Solar Heat-Gain Coefficient (SHGC): NFRC 200 maximum whole-window SHGC of 0.27 .
	C. Windborne-Debris Resistance: Windows pass basic-protection testing requirements in ASTM E 1996 for Wind Zone 2 when tested according to ASTM E 1886.

	2.3 ALUMINUM WINDOWS
	A. Window Types: The following types, as indicated on Drawings:
	1. Single Hung.
	2. Fixed.

	B. Construction: Provide units with a concealed, thermal break.
	C. Finish: Class I, color anodic finish; complying with AAMA 611
	D. Trim: Provide indicated trim, matching material and finish of frame members.
	E. Provide stainless-steel, ball-bearing sash rollers with nylon tires for sliding windows.
	F. Glazing:  Low Emissivity Insulating Glass (1” Insulated Units)


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Set units level, plumb, and true to line, without warp or rack of frames and panels. Provide proper support and anchor securely in place.
	B. For installation procedures and requirements not addressed in manufacturer's written instructions, comply with installation requirements in ASTM E 2112.
	C. Set sill members in bed of sealant or with gaskets, as indicated, to provide weathertight construction.
	D. Adjust operating panels, screens, and hardware to provide a tight fit at contact points and weather stripping for smooth operation and weathertight closure. Lubricate hardware and moving parts.
	E. Clean glass and aluminum surfaces immediately after installing windows. Remove nonpermanent labels from glass surfaces.



	087110  - Door Hardware
	092900 - Gypsum Board
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product Data.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance-Rated Assemblies: Provide materials and construction identical to those tested in assemblies per ASTM E 119 by an independent testing and inspecting agency acceptable to authorities having jurisdiction.
	B. STC-Rated Assemblies: Provide materials and construction identical to those tested in assemblies per ASTM E 90 and classified per ASTM E 413 by a qualified independent testing and inspecting agency.

	2.2 PANEL PRODUCTS
	A. Provide in maximum lengths available to minimize end-to-end butt joints.
	B. Interior Gypsum Board: ASTM C 1396/C 1396M, in thickness indicated, with manufacturer's standard edges. Regular type unless otherwise indicated and Type X where indicated.
	1. American Gypsum Co.
	2. G-P Gypsum Corp.
	3. National Gypsum Co.
	4. United States Gypsum Co.
	5. Or Equal.


	2.3 ACCESSORIES
	A. Trim Accessories: ASTM C 1047, formed from galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced galvanized-steel sheet. For exterior trim, use accessories formed from hot-dip galvanized-steel sheet, plastic, or rolled zinc.
	1. Provide cornerbead at outside corners unless otherwise indicated.
	2. Provide LC-bead (J-bead) at exposed panel edges.

	B. Joint-Treatment Materials: ASTM C 475/C 475M.
	1. Joint Tape: Paper unless otherwise recommended by panel manufacturer.
	2. Joint Compounds: Setting-type compounds.
	3. Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping compound.

	C. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum panels to continuous substrate.
	1. Adhesive shall have a VOC content of 50 g/L or less.

	D. Acoustical Sealant for Exposed and Concealed Joints: Non-sag, paintable, non-staining latex sealant complying with ASTM C 834.
	1. Sealants shall have a VOC content of 250 g/L or less.

	E. Sound-Attenuation Blankets: ASTM C 665, Type I (unfaced).
	F. Textured Finish: Smooth face.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install gypsum board to comply with ASTM C 840.
	1. Isolate gypsum board assemblies from abutting structural and masonry work. Provide edge trim and acoustical sealant.
	2. Single-Layer Fastening Methods: Fasten gypsum panels to supports with screws.

	B. Fire-Resistance-Rated Assemblies: Comply with requirements of listed assemblies.
	C. Finishing Gypsum Board: ASTM C 840.
	1. At concealed areas, unless a higher level of finish is required for fire-resistance-rated assemblies, provide Level 1 finish: Embed tape at joints.
	2. At substrates for tile, provide Level 2 finish: Embed tape and apply separate first coat of joint compound to tape, fasteners, and trim flanges.
	3. Where indicated, provide Level 5 finish: Embed tape and apply separate first, fill, and finish coats of joint compound to tape, fasteners, and trim flanges. Apply skim coat to entire surface.




	093013 - Ceramic Tiling
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product Data and Samples.
	B. Obtain tile of each type and color or finish from same production run for each contiguous area.
	C. Deliver and store packaged materials in original containers with seals unbroken and labels intact until time of use.


	PART 2 -  PRODUCTS
	2.1 CERAMIC TILE
	A. Ceramic tile that complies with ANSI A137.1.
	B. Tile Type T-1: Glazed, ceramic wall tile.
	1. Acceptable Manufacturers:
	a. Daltile
	b. Florida Tile
	c. American Olean
	d. Approved Equal

	2. Face Size: 12 by 24 inches
	3. Wearing Surface: Nonabrasive, smooth
	4. Finish: Bright, opaque glaze.
	5. Color and Pattern: As selected by Architect
	6. Grout Color: As selected by Architect.
	7. Trim Units: Coordinated with sizes and coursing of adjoining flat tile and matching characteristics of adjoining flat tile:
	a. Base: None
	b. Wainscot Cap: Surface bullnose.
	c. External Corners for Thinset Mortar Installations: Surface bullnose.
	d. Internal Corners: Field-butted square corners. For coved base and cap, use angle pieces designed to fit with stretcher shapes.


	C.  Tile Type T-2: Unglazed porcelain floor tile.
	1. Acceptable Manufacturers:
	a. Daltile
	b. Florida Tile
	c. American Olean
	d. Approved Equal

	2. Composition: porcelain
	3. Face Size: 12 by 12 inches.
	4. Face: Plain with square edges.
	5. Tile Color and Pattern: As selected by Architect.
	6. Grout Color: As selected by Architect

	D. Tile Type T-3: Backsplash break room tile:
	1. Acceptable Manufacturers:
	a. Daltile
	b. Florida Tile
	c. American Olean
	d. Approved Equal

	2. Composition: glazed porcelain/glass mix
	3. Face Size: 1 x 3 inch vertical brick joint mosaic pattern.
	4. Face: Plain with square edges.
	5. Tile Color and Pattern:   As selected by Architect
	6. Grout Color: As selected by Architect


	2.2 INSTALLATION MATERIALS
	A. Cementitious Backer Units: ANSI A118.9 or ASTM C 1325, 1/2 inch (12.7 mm) thick.
	B. Low-Emitting Materials: Adhesives and fluid-applied waterproofing membranes shall have a VOC content of 65 g/L or less.
	C. Setting and Grouting Materials: Comply with material standards in ANSI's "Specifications for the Installation of Ceramic Tile" that apply to materials and methods indicated.
	1. Thinset Mortar Type: Latex-portland cement; white, unless otherwise indicated.
	2. Water-Cleanable, Tile-Setting Epoxy:
	3. Organic Adhesive: ANSI A136.1, Type I.
	4. Grout Type: Standard cement grout, ANSI A118.6, unless otherwise indicated.



	PART 3 -  EXECUTION
	3.1 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 ANSI A108 Series "Specifications for Installation of Ceramic Tile" that are r...
	B. 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 pene...
	C. Lay tile in grid pattern unless otherwise indicated. Align joints where adjoining tiles on floor, base, walls, and trim are the same size.
	D. Install cementitious backer units and treat joints according to ANSI A108.11.
	E. Install waterproofing to comply with ANSI A108.13.
	F. Do not install tile over waterproofing until waterproofing has cured and been tested to determine that it is watertight.
	G. Install stone thresholds in same type of setting bed as adjacent floor unless otherwise indicated. At locations where mortar bed (thickset) would otherwise be exposed above adjacent floor finishes, set thresholds in latex-portland cement mortar (th...
	H. Interior Floor Tile Installation Method(s):
	1. Over Concrete Subfloors: TCNA F113; thinset mortar

	I. Interior Wall Tile Installation Method(s):
	1. Over Wood or Metal Studs or Furring: thinset mortar on cementitious backer units




	095113 - Acoustical Panel Ceilings
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product Data and Samples.


	PART 2 -  PRODUCTS
	2.1 ACOUSTICAL PANELS
	A. Subject to compliance with requirements, provide products by one of the following:
	1. USG Corp.
	2. Certain Teed Gypsum Inc.
	3. Armstrong World Industries, Inc
	4. Or Approved Equal

	B. Classification: As follows, per ASTM E 1264:
	1. Type and Form: Type III, Form 1.
	2. Pattern: C (perforated, small holes).
	3. LRC: Not less than 0.75.
	4. NRC: Not less than 0.60.
	5. CAC: Not less than 40.
	6. Surface-Burning Characteristics: Class A.

	C. Color: White.
	D. Edge Detail: Reveal sized-to-fit exposed flange of suspension system.
	E. Thickness: 3/4 inch (19 mm).
	F. Modular Size: 24 by 24 inches (610 by 610 mm).

	2.2 CEILING SUSPENSION SYSTEM
	A. Subject to compliance with requirements, provide products by one of the following:
	1. USG Corp.
	2. Certain Teed Gypsum Inc.
	3. Armstrong World Industries, Inc
	4. Or Approved Equal

	B. Ceiling Suspension System: Wide-face, direct-hung system; ASTM C 635, intermediate-duty structural classification.
	1. Face Design: Flat, flush.
	2. Face Finish: Painted white.

	C. Attachment Devices: Sized for 5 times the design load indicated in ASTM C 635, Table 1, Direct Hung, unless otherwise indicated.
	D. Wire Hangers, Braces, and Ties: Zinc-coated carbon-steel wire; ASTM A 641/A 641M, Class 1 zinc coating, soft temper.
	1. Size: Provide yield strength at least 3 times the hanger design load (ASTM C 635, Table 1, Direct Hung), but not less than 0.106-inch- (2.69-mm-) diameter wire.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install acoustical ceilings to comply with ASTM C 636/C 636M manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	B. Install acoustical panels with undamaged edges and fit accurately into suspension system runners and edge moldings. Scribe and cut panels at borders and penetrations to provide a neat, precise fit.



	096513 - Resilient Base and Accessories
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product Data and Samples.


	PART 2 -  PRODUCTS
	2.1 RESILIENT BASE
	A. Thermoset Rubber Base: ASTM F 1861, Type TS (rubber, vulcanized thermoset), Group I (solid, homogeneous).
	1. Johnsonite.
	2. Flexco.
	3. Armstrong World Industries.
	4. Or Approved Equal.

	B. Style: Cove (base with toe).
	C. Minimum Thickness: 0.125 inch (3.2 mm).
	D. Height: 4 inches (102 mm).
	E. Lengths: coils in manufacturer's standard lengths]
	F. Outside Corners: preformed.
	G. Inside Corners: preformed.

	2.2 RESILIENT MOLDING ACCESSORY
	A. Rubber Molding Accessories.
	B. Description: Nosing for resilient flooring, Reducer strip for resilient flooring, Joiner for tile and resilient flooring, and Transition strips.

	2.3 INSTALLATION ACCESSORIES
	A. Adhesives: Water-resistant type recommended by manufacturer to suit floor covering and substrate conditions indicated.
	1. Low-Emitting Materials: Adhesives shall have a VOC content of 50g/L or less.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Prepare horizontal surfaces according to ASTM F 710. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	B. Adhesively install resilient wall base and accessories.
	C. Install wall base in maximum lengths possible. Apply to walls, columns, pilasters, casework, and other permanent fixtures in rooms or areas where base is required.
	D. Install reducer strips at edges of floor coverings that would otherwise be exposed.



	096519 - Resilient Tile Flooring
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product data and Samples.
	B. Extra Materials: Deliver to Owner one box of each type and color of resilient floor tile installed.


	PART 2 -  PRODUCTS
	2.1 SOLID “LUXURY” VINYL TILE  (LVT) FLOOR TILE
	A. Acceptable Manufacturer’s:
	1. Armstrong
	2. Mannington
	3. Tarkett

	B. Tile Standard: ASTM F 1700, Class 2, Surface decorated vinyl tile
	C. Wearing Surface: Type A Smooth.
	D. Thickness: 0.125 inch (3.2 mm).
	E. Size: 6 x 36 or similar plank dimensions
	F. Color and Patterns: As selected by Architect from Manufacturer’s full range

	2.2 INSTALLATION ACCESSORIES
	A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement- or blended-hydraulic-cement-based formulation provided or approved by flooring manufacturer for applications indicated.
	B. Adhesives: Water-resistant type recommended by manufacturer to suit floor covering and substrate conditions indicated.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Prepare concrete substrates according to ASTM F 710.
	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...
	4. Moisture Testing: Perform tests so that each test area does not exceed 1000 sq. ft., and perform no fewer than three tests in each installation area and with test areas evenly spaced in installation areas.
	5. 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.
	6. Relative Humidity Test: Using in-situ probes, ASTM F2170. Proceed with installation only after substrates have a maximum 75 percent relative humidity level measurement.

	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 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.

	D. 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. 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 imperf...

	3.3 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protecting floor tile.
	B. Perform the following operations immediately after completing floor tile installation:
	1. Remove adhesive and other blemishes from surfaces.
	2. Sweep and vacuum surfaces thoroughly.
	3. Damp-mop surfaces to remove marks and soil.

	C. Protect floor tile from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Cover floor tile until Completion.



	099123 - Interior Painting
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals:
	1. Product Data.
	2. Samples.

	B. Extra Materials: Deliver to Owner 1 gal. (3.8 L) of each color and type of finish-coat paint used on Project, in containers, properly labeled and sealed.


	PART 2 -  PRODUCTS
	2.1 PAINT
	A. Subject to compliance with requirements, provide one of the products listed below;
	1. Duron Paint Mfg. Co.
	2. Sherwin Williams
	3. Benjamin Moore
	4. Approved Equal.

	B. MPI Standards: Provide materials that comply with MPI standards indicated and listed in its "MPI Approved Products List."
	1. Primer, Latex, for Interior Gypsum Board: MPI #39.
	2. Latex, Interior, (Gloss Level 2): MPI #44.
	3. Latex, High-Performance Architectural, Semigloss (Gloss Level 5): MPI #141.

	C. Material Compatibility: Provide materials that are compatible with one another and with substrates.
	1. For each coat in a paint system, provide products recommended in writing by manufacturers of topcoat for use in paint system and on substrate indicated.

	D. Paints and coatings shall comply with the following limits for VOC content:
	1. Flat Paints and Coatings: 50 g/L.
	2. Nonflat Paints, Coatings: 150 g/L.
	3. Primers, Sealers, and Undercoaters: 200 g/L.
	4. Anticorrosive and Antirust Paints Applied to Ferrous Metals: 250  g/L.
	5. Floor Coatings: 100 g/L.

	E. Colors: As selected by Architect form Manufacturer’s full range of colors.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Comply with recommendations in MPI's "MPI Architectural Painting Specification Manual" applicable to substrates indicated.
	B. Remove hardware, lighting fixtures, and similar items that are not to be painted. Mask items that cannot be removed. Reinstall items in each area after painting is complete.
	C. Clean and prepare surfaces in an area before beginning painting in that area. Schedule painting so cleaning operations will not damage newly painted surfaces.

	3.2 APPLICATION
	A. Comply with recommendations in MPI's "MPI Architectural Painting Specification Manual" applicable to substrates indicated.
	B. Paint exposed surfaces, unless otherwise indicated.
	1. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.
	2. Paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	3. Paint the back side of access panels.
	4. Color-code mechanical piping in accessible ceiling spaces.
	5. Do not paint prefinished items, items with an integral finish, operating parts, and labels unless otherwise indicated.

	C. Apply paints according to manufacturer's written instructions.
	1. Use brushes only where the use of other applicators is not practical.
	2. Use rollers for finish coat on interior walls and ceilings.

	D. 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.
	1. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.


	3.3 INTERIOR PAINT APPLICATION SCHEDULE
	A. Steel:
	1. Semigloss High-Performance Architectural Latex: Two coats over alkyd anticorrosive primer: MPI INT 5.1R.

	B. Gypsum Board: Including ceiling and wall surfaces as indicated on drawings.
	1. Gloss Level 2 Latex: Two coats over latex primer/sealer: MPI INT 9.2A.



	END OF SECTION 099123

	101400 - Signage
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product Data, Shop Drawings, and Samples.


	PART 2 -  PRODUCTS
	2.1 SIGNS, GENERAL
	A. Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and ICC A117.1.
	B. Interior Panel Signs: Engraved plastic laminate with square-cut edges and square corners.
	1. Finishes and Colors: As selected from manufacturer's full range.
	2. Tactile Characters: Characters and Grade 2 Braille raised 1/32 inch (0.8 mm) above surface with contrasting colors.
	3. Provide signs for the following rooms mounted on the wall beside the room door:
	a. At each Toilet Room
	b. At each Room in Administrative Area



	2.2 MATERIALS
	A. Plastic Laminate: High-pressure laminate engraving stock with face and core in contrasting colors.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Locate signs where indicated or directed by Architect. Install signs level, plumb, and at heights indicated, with sign surfaces free from distortion and other defects in appearance.
	B. Wall-Mounted Signs:
	1. Two-Face Tape: Mount signs to smooth, nonporous surfaces, other than vinyl.
	2. Silicone-Adhesive Mounting: Attach signs to irregular, porous, or vinyl-covered surfaces.
	3. Mechanical Fasteners: Use nonremovable mechanical fasteners placed through predrilled holes.




	102800 - Toilet Bath and Laundry Accessories
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product Data.


	PART 2 -  PRODUCTS
	2.1 TOILET AND BATH ACCESSORIES
	A. Toilet Tissue Dispenser:
	1. Basis-of-Design Product: Bradley Products.
	2. Type: Single-roll dispenser.
	3. Mounting: Surface mounted with concealed anchorage.
	4. Material: Satin-finish aluminum bracket with plastic spindle
	5. Operation: Noncontrol delivery with standard spindle.

	B. Paper Towel Dispenser/Waste Receptacle:
	1. Basis-of-Design Product: Bradley Products
	2. Mounting: Recessed.
	3. Minimum Capacity: 400 C-fold or 525 multifold towels.
	4. Material: Stainless steel, No. 4 finish (satin).
	5. Lockset: Tumbler type.
	6. Refill Indicators: Pierced slots at sides or front.

	C. Foam-Soap Dispenser:
	1. Basis-of-Design Product: Bradley Products.
	2. Mounting: Surface.
	3. Materials: ABS Plastic.
	4. Stainless-Steel Soap Valve: Designed for dispensing soap in lather form.
	5. Lockset: Tumbler type.
	6. Refill Indicator: Window type.

	D. Grab Bar:
	1. Basis-of-Design Product: Bradley Products.
	2. Material: Stainless steel, 0.050 inch (1.3 mm) thick.
	3. Mounting: Concealed.
	4. Gripping Surfaces: Smooth, satin finish.
	5. Outside Diameter: 1-1/4 inches (32 mm) for medium-duty applications.

	E. Mirror Unit:
	1. Basis-of-Design Product:  Bradley Products.
	2. Frame: Stainless-steel channel, and Stainless steel, fixed tilt.


	2.2 MATERIALS
	A. Stainless Steel: ASTM A 666, Type 304, No. 4 finish (satin), 0.031-inch (0.8-mm) minimum nominal thickness unless otherwise indicated.
	B. Brass: ASTM B 19, ASTM B 16/B 16M, or ASTM B 30.
	C. Sheet Steel: ASTM A 1008/A 1008M, 0.036-inch (0.9-mm) minimum nominal thickness.
	D. Galvanized-Steel Sheet: ASTM A 653/A 653M, G60 (Z180).
	E. Mirrors: ASTM C 1503, mirror glazing quality, clear-glass mirrors, nominal 6.0 mm thick.
	F. Galvanized-Steel Mounting Devices: ASTM A 153/A 153M, hot-dip galvanized after fabrication.
	G. Fasteners: Screws, bolts, and other devices of same material as accessory unit, tamper and theft resistant when exposed, and of galvanized steel when concealed.
	H. 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 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. Install grab bars to withstand a downward load of at least 250 lbf (1112 N), when tested according to method in ASTM F 446.

	B. Adjust accessories for unencumbered, smooth operation, and verify that mechanisms function properly. Replace damaged or defective items. Remove temporary labels and protective coatings.



	123661 - Solid Surface Countertops
	PART 1 -  GENERAL
	1.1 SECTION REQUIREMENTS
	A. Submittals: Product data, Shop Drawings, material Samples.


	PART 2 -  PRODUCTS
	2.1 SOLID-SURFACE-MATERIAL COUNTERTOPS
	A. Countertops: 1/2-inch- (12.7-mm-) thick, solid-surface material.
	1. Edges: Built up with solid-surface material.
	2. Front: Straight, slightly eased at top.
	3. Backsplash: Straight, slightly eased at corner
	4. End-splash: Matching backsplash.

	B. Solid-Surface Material: Homogeneous, filled plastic resin complying with ICPA SS-1.
	C. Color: As selected by Architect from Manufacturer’s full range.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install countertops according to manufacturer's written directions. Fasten to substrates with adhesive. Align adjacent surfaces. Seal seams and perimeter with mildew-resistant silicone  sealant.
	B. Install level and plumb to a tolerance of 1/8 inch in 8 feet (3.2 mm in 2.4 m).



	133419 - Metal Building Systems RPA
	PART 1   GENERAL
	1.1   GENERAL REQUIREMENTS
	1.1.1   Structural Performance
	1.1.1.1   Engineering
	1.1.1.2   Design Loads
	1.1.1.3   Live Loads
	1.1.1.4   Wind Loads
	1.1.1.5   Collateral Loads
	1.1.1.6   Auxiliary Loads
	1.1.1.7   Load Combinations
	1.1.1.8   Deflection Limits

	1.1.2   Seismic Performance
	1.1.3   Thermal Movements
	1.1.4   Thermal Performance
	1.1.4.1   Metal Roof Panel Assemblies
	1.1.4.2   Metal Wall Panel Assemblies

	1.1.5   Air Infiltration for Metal Roof Panels
	1.1.6   Air Infiltration for Metal Wall Panels
	1.1.7   Water Penetration for Metal Roof Panels
	1.1.8   Water Penetration for Metal Wall Panels
	1.1.9   Wind-Uplift Resistance

	1.2   DEFINITIONS
	1.3   SYSTEM DESCRIPTION
	1.3.1   Primary Frame Type
	1.3.2   Fixed End-Wall Framing
	1.3.3   Secondary Frame Type
	1.3.4   Eave Height
	1.3.5   Bay Spacing
	1.3.6   Roof Slope
	1.3.7   Roof System
	1.3.8   Exterior Wall System

	1.4   SUBMITTALS
	1.5   QUALITY ASSURANCE
	1.5.1   Pre-Erection Conference
	1.5.1.1   Pre-Roofing and Siding Installation Conference

	1.5.2   Manufacturer's Technical Representative
	1.5.3   Manufacturer's Qualifications
	1.5.4   Qualification of Erection Contractor
	1.5.5   Single Source
	1.5.6   Welding
	1.5.7   Structural Steel
	1.5.8   Cold-Formed Steel
	1.5.9   Fire-Resistance Ratings
	1.5.10   Surface-Burning Characteristics
	1.5.11   Fabrication
	1.5.12   Finishes

	1.6   SHIPPING, HANDLING AND STORAGE
	1.6.1   Delivery

	1.7   PROJECT CONDITIONS
	1.7.1   Weather Limitations
	1.7.2   Field Measurements
	1.7.2.1   Established Dimensions for Foundations
	1.7.2.2   Established Dimensions for Metal Panels
	1.7.2.3   Verification Record


	1.8   COORDINATION
	1.9   WARRANTY
	1.9.1   Building System Warranty
	1.9.2   Roof System Weather-Tightness Warranty
	1.9.3   Roof and Wall Panel Finish Warranty


	PART 2   PRODUCTS
	2.1   STRUCTURAL FRAMING MATERIALS
	2.1.1   W-Shapes
	2.1.2   Channel, Angles, M-Shapes and S-Shapes
	2.1.3   Plate and Bar
	2.1.4   Steel Pipe
	2.1.5   Cold-Formed and Hot Formed Hollow Structural Sections
	2.1.6   Structural-Steel Sheet
	2.1.7   Metallic-Coated Steel Sheet
	2.1.8   Metallic-Coated Steel Sheet Pre-painted with Coil Stock Coating
	2.1.9   High-Strength Bolts, Nuts, and Washers
	2.1.10   Non-High-Strength Bolts, Nuts, and Washers
	2.1.11   Anchor Rods
	2.1.12   Threaded Rods
	2.1.13   Primer

	2.2   FABRICATION
	2.2.1   General

	2.3   STRUCTURAL FRAMING
	2.3.1   General
	2.3.2   Primary Framing
	2.3.3   Secondary Framing
	2.3.4   Bracing

	2.4   PANEL MATERIALS
	2.4.1   Aluminum Sheet
	2.4.2   Steel Sheet
	2.4.3   Finish
	2.4.4   Repair Of Finish Protection

	2.5   MISCELLANEOUS METAL FRAMING
	2.5.1   General
	2.5.2   Fasteners for Miscellaneous Metal Framing

	2.6   FASTENERS
	2.6.1   General
	2.6.2   Exposed Fasteners
	2.6.3   Screws
	2.6.4   Rivets
	2.6.5   Attachment Clips

	2.7   FRAMES AND MATERIALS FOR OPENINGS
	2.7.1   Doors
	2.7.2   Windows

	2.8   ACCESSORIES
	2.8.1   General
	2.8.2   Roof and Wall Accessories and Specialties
	2.8.3   Insulation
	2.8.3.1   Polyethylene Vapor Retarder
	2.8.3.2   Wall Liner

	2.8.4   Rubber Closure Strips
	2.8.5   Metal Closure Strips
	2.8.6   2.6.6   Joint Sealants
	2.8.6.1   Sealants
	2.8.6.2   Shop-Applied
	2.8.6.3   Field-Applied
	2.8.6.4   Tape Sealant


	2.9   SHEET METAL FLASHING AND TRIM
	2.9.1   Fabrication

	2.10   FINISHES
	2.10.1   General
	2.10.2   Appearance of Finished Work


	PART 3   EXECUTION
	3.1   EXAMINATION
	3.2   PREPARATION
	3.3   ERECTION OF STRUCTURAL FRAMING
	3.4   METAL WALL PANEL INSTALLATION
	3.5   ROOF PANEL INSTALLATION
	3.6   METAL PANEL FASTENER INSTALLATION
	3.7   FLASHING, TRIM AND CLOSURE INSTALLATION
	3.8   DOOR AND FRAME INSTALLATION
	3.9   WINDOW INSTALLATION (as indicated)
	3.10   ACCESSORY INSTALLATION
	3.10.1   General
	3.10.2   Dissimilar Metals
	3.10.3   Gutters and Downspouts
	3.10.4   Insulation
	3.10.5   Roof and Wall Accessories and Specialties

	3.11   CLEAN-UP AND PROTECTION
	3.11.1   Structural Framing
	3.11.2   Metal Panels
	3.11.3   Touch-Up Painting

	3.12   WARRANTY
	3.12.1   MANUFACTURER'S WARRANTY
	3.12.2   CONTRACTOR'S WARRANTY for INSTALLATION
	3.12.3   CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY



	Jones Co Public Works MEP Specs 2-26-2026.pdf
	22 05 00 - common work for plumbing
	PART 1 -  GENERAL
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section includes general requirements for the Plumbing installations, materials and equipment.  Additional information and details will be found in other Division 22 Specifications.

	1.3 UNIT PRICES
	A. Provide unit prices as listed in the Bid Form and documents.  Unit prices are for individual items as listed that do not affect the overall design
	a. Equivalent to the same items used in the project, in both appearances where exposed and performance.

	B. Unit prices shall include all materials and labor for a complete installation of equipment or material being added or deleted including modifications to other affected items in order to add or delete item listed.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for equipment and products specified in other Division 22 sections and/or scheduled on the plans.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Color Selection:  Where colors are listed in the specifications and plan schedules, provide color charts or samples for color selection by the Architect.
	a. Color selections shall be from the manufacturers standard colors unless specified as custom color selection.

	C. Sustainable Design Documentation:  Comply with the requirements of Division 1 Section Sustainable Design Requirements.
	1. Provide product data for all materials with VOC content indicating content and documenting compliance with Sustainable Design Criteria for the materials provided including but not limited to adhesives, sealants, paints, coatings etc.
	2. Provide data for materials provided that contain recycled content for use in overall project requirements for recycled materials.  Include cost data.
	3. Provide data for materials and equipment that qualify for regional materials credit.  Include distance to project and cost data.
	4. Provide data for all materials and methods provided or performed contributing to control of indoor-air-quality testing and documentation.
	5. Provide necessary information as may be required by the General Contractor and/or LEED consultant for preparation of reports and other documentation.


	1.5 INFORMATIONAL SUBMITTALS
	A. Welding certificates:  Provide welding certificates for those providing structural supports on the project.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For all equipment, products or materials to include in maintenance manuals.
	B. Operation and Maintenance Data: For all systems, subsystems, or equipment to include in emergency, operation, and maintenance manuals.
	C. Provide closeout documents in electronic format
	1. PDF format readily readable by all parties.
	2. Subdivide and tabulate all data with a table of contents and electronic tabs for easy navigation through the documents.


	1.7 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to D1.4/D1.4M, "Structural Welding Code - Reinforcing Steel."

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. All equipment and materials shall be delivered to the jobsite, stored and protected from the weather.
	1. Store equipment and materials inside storage containers prior to the building being dried in, after which materials may be stored within the building and protected from weather and surrounding construction.


	1.9 COORDINATION
	A. The Plumbing Sub Contractor is responsible for coordination of the Plumbing work with that of other trades.
	1. Review work and installation of other trades to eliminate conflicts.
	2. Work in conjunction with the General Contractor to install work in a timely manner and assure the construction schedule is accurate for the work to be completed.
	3. Coordinate installations of the Plumbing work to allow clearance for work of other trades and still maintain clearance for Plumbing equipment that requires service and adequate space for replacement.

	B. Electrical components serving Plumbing equipment.
	1. The Plumbing Sub Contractor shall verify the size of electrical devices being provided to support his equipment with the Electrical Sub Contractor.
	2. Where submitted equipment requires wiring, breakers or disconnects differs from that indicated on the plans, notify the Electrical Sub Contractor of necessary changes.
	3. Where submitted equipment is different from Basis of Design, assure changes are noted to the Electrical Sub Contractor.  If these require changes in cost, the cost shall be borne by the Plumbing Sub Contractor.
	4. Unless specifically noted on the plans as provided with the equipment:
	a. Disconnects and starters shall be provided by the Electrical Sub Contractor.
	b. Line side wiring shall be provided by the Electrical Sub Contractor.
	c. Load side wiring between the disconnect/starter shall be provided by the Electrical Sub Contractor.



	1.10 MANUFACTURERS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide products indicated on the drawing schedules and/or specifications.
	1. Where a manufacturer's name is listed in the drawing schedule with a reference model number, it is the Basis of Design setting the minimum level of quality and performance.
	4. Manufactures listed indicating the basis of design has been coordinated with work of other trades and space allowances.
	a. Where equipment of equal performance and quality is provided as allowed by the individual specifications, coordinate any changes required to electrical connections and space requirements to accommodate the submitted equipment.
	b. Equipment having better performance and equal or better quality may be offered for approval and if accepted, shall be provided at no additional cost to the project.



	1.11 BASES AND SUPPORTS
	A. All ground and floor mounted equipment shall be installed on concrete housekeeping pads.
	1. Indoor equipment shall be installed on minimum 4” thick concrete housekeeping pads of 3000 psi concrete unless otherwise specified in the structural drawings.
	a. Pads shall be a minimum of four inches larger than the equipment on all sides unless additional length is required to support equipment accessories or attached equipment.
	b. Pads shall have reinforcing wire on six-inch centers running in both directions embedded in the pad.

	2. Outdoor equipment shall be installed on minimum 6” thick concrete pads of 3000 psi concrete unless otherwise specified in the structural drawings.
	a. Pads shall be a minimum of six inches larger than the equipment on all sides unless additional length is required to support equipment accessories or attached equipment.
	b. Pads shall be 3” below grade and 3” above grade.
	c. Where outside supporting area is sloped, increase thickness of pad to maintain equipment level.
	d. Pads shall have reinforcing wire on six-inch centers running in both directions embedded in the pad.
	e. In lieu of wire, #4 rebar may be used running in both directions and wired together.

	3. Anchor equipment to housekeeping pads.
	4. Provide isolation pads between equipment and concrete.

	B. Structural equipment supports.
	1. Provide structural support for all equipment mounted above the floor or suspended from structural walls or overhead supports.
	2. Construct all supports of appropriately sized structural shapes, cut and welded to fit equipment being supported.
	3. All structural hangers and supports shall be hot dipped galvanized.
	a. Supports installed inside may utilize structural shapes that are hot dipped prior to fabrication with cut ends and welding joints coated with a cold galvanizing type paint.
	b. Supports installed outside shall be hot dipped galvanized after fabrication.


	C. Pipe and equipment supports and hangers shall be hot dipped galvanized with galvanized fasteners and attachments.


	PART 2 -  EXECUTION
	2.1 EXAMINATION
	A. Examine site conditions and progress prior to delivering materials and equipment to the site.
	B. Verify areas of the building for inside storage are dried in and construction sufficiently complete to provide adequate protection to stored materials and equipment and avoid damage resulting from the further construction.

	2.2 INSTALLATION
	A. Install fabricated supports and housekeeping pads after surrounding construction is sufficiently complete for the installation.
	B. Allow ample curing time for housekeeping pads prior to delivering and setting of equipment.

	2.3 PROTECTION
	A. Maintain equipment protection inside and out to maintain all equipment, materials and installations clean and as new.
	B. Protect major equipment from being used as platforms for installation of other materials or construction
	C. Protect major equipment interior spaces from being used to store minor materials.



	22 05 17 - sleeves & sleeve seals
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves.
	2. Grout.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	B. Solid-Wall Schedule 80 PVC Pipe: ASTM D 2665, drain, waste, and vent.

	2.2 GROUT
	A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Nonshrink; recommended for interior and exterior applications.
	C. Design Mix: 5000-psi, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations foundation walls.
	B. Install sleeves in concrete foundation walls as walls are constructed.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	C. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping specified in Section 078413 "Penetr...

	3.2 SLEEVE SCHEDULE
	1. Exterior Concrete Walls below Grade:
	a. Piping NPS 6 and smaller:
	1) Galvanized-steel wall sleeves.
	a) Select sleeve size to allow for ½-inch annular clear space between piping and sleeve.

	2) Solid-Wall Schedule 80 PVC Pipe: ASTM D 2665, drain, waste, and vent.
	a) Select sleeve size to allow for ½-inch annular clear space between piping and sleeve.






	22 05 18 - escutcheons for plumbing piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Escutcheons.


	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. Split-Casting Brass Type: With polished, chrome-plated finish and with concealed hinge and setscrew.


	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, cast-brass type or split casting cast-brass type chrome-plated finish.
	d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass type with polished, chrome-plated finish.
	e. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass type with polished, chrome-plated finish.
	f. Bare Piping in Unfinished Service Spaces: Split casting, cast-brass type with polished, chrome-plated finish.
	g. Bare Piping in Equipment Rooms: Split casting, cast-brass type with polished, chrome-plated finish.



	3.2 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons and floor plates using new materials.



	22 05 23 - general-duty 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 ball valves.
	2. Bronze lift check valves.
	3. Bronze swing check valves.


	1.3 DEFINITIONS
	A. CWP:  Cold working pressure.
	B. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
	C. SWP:  Steam working pressure.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of valve indicated.

	1.5 QUALITY ASSURANCE
	A. Source Limitations for Valves:  Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B31.9 for building services piping valves.

	C. NSF Compliance:  NSF 61 for valve materials for potable-water service.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads.
	3. Set ball valves open to minimize exposure of functional surfaces.
	4. Block check valves in either closed or open position.

	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.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Refer to valve schedule articles for applications of valves.
	B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	C. Valve Sizes:  Same as upstream piping unless otherwise indicated.
	D. Valve Actuator Types:
	1. Handlever:  For quarter-turn valves NPS 6 and smaller.

	E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features:
	1. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.

	F. Valve-End Connections:
	1. Flanged:  With flanges according to ASME B16.1 for iron valves.
	2. Solder Joint:  With sockets according to ASME B16.18.
	3. Threaded:  With threads according to ASME B1.20.1.


	2.2 BRONZE BALL VALVES
	A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:
	1. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig.
	c. CWP Rating:  600 psig.
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded.
	g. Seats:  PTFE or TFE.
	h. Stem:  Bronze.
	i. Ball:  Chrome-plated brass.
	j. Port:  Full.



	2.3 BRONZE LIFT CHECK VALVES
	A. Class 125, Lift Check Valves with Bronze Disc:
	1. 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.
	f. Disc:  Bronze.


	B. Class 125, Lift Check Valves with Nonmetallic Disc:
	1. 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.
	f. Disc:  NBR, PTFE, or TFE.



	2.4 BRONZE SWING CHECK VALVES
	A. Class 125, Bronze Swing Check Valves with Bronze Disc:
	1. 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.
	f. Disc:  Bronze.


	B. Class 150, Bronze Swing Check Valves with Bronze Disc:
	1. 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.
	f. Disc:  Bronze.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. 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. Lift Check Valves:  With stem upright and plumb.


	3.3 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing.  Replace valves if persistent leaking occurs.

	3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	1. Shutoff Service:  Ball, valves.
	2. Throttling Service:  Ball valves.
	3. Check Valves:
	a. NPS 2 and Smaller:  Bronze swing check valves with bronze disc.


	B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	C. Select valves, except wafer types, 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.


	3.5 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. Bronze Angle Valves:  Class 125 Class 150, bronze disc.
	3. Ball Valves:  One or Two piece, full port, brass or bronze with brass bronze stainless-steel trim.
	4. Bronze Swing Check Valves:  Class 125, bronze disc.
	5. Bronze Gate Valves:  Class 125, NRS.




	22 05 29 - hangers and supports for plumbing piping and equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Fastener systems.
	3. Pipe positioning systems.
	4. Equipment supports.


	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.
	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.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.


	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. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

	B. 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.


	2.2 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 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.

	2.3 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural hot dipped galvanized carbon-steel shapes.

	2.4 MISCELLANEOUS MATERIALS
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; galvanized.
	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. 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 fa...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	C. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	D. Equipment Support Installation: Fabricate from welded-structural-steel shapes.  Touch up welds with cold galvanizing paint.
	E. 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.
	F. Install lateral bracing with pipe hangers and supports to prevent swaying.
	G. Install building attachments within concrete slabs or attach to structural steel. Install concrete inserts before concrete is placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts.
	H. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	I. 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.
	J. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	a. Option: Thermal-hanger shield inserts may be used.

	3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields shall span an arc of 180 degrees.
	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.

	5. 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. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.  Paint with cold galvanizing paint.


	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. 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.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use galvanized carbon-steel pipe hangers and supports and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	G. Use thermal-hanger shield inserts for insulated piping and tubing.
	H. 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. Galvanized 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.
	3. Galvanized 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.

	I. 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. Galvanized 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.

	J. 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.

	K. 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. C-Clamps (MSS Type 23): For structural shapes.
	6. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to flange edge.
	7. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
	8. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams for heavy loads.
	9. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural steel.

	L. 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.

	M. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.



	22 05 53 - 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. 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.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, and having predrilled holes for attachment hardware.
	2. Letter Color:  White.
	3. Background Color:  Black.
	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 1 inch.
	6. Minimum Letter Size: 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-quarters the size of principal lettering.
	7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	C. 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) and the Specific...

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  White.
	C. Background Color:  Red.
	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 1 inch.
	F. Minimum Letter Size:  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-quarters the size of principal lettering.
	G. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	H. 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 cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; also include 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 1/2 inch for viewing distances up to 72 inches and proportionately larger lettering for greater viewing distances.


	2.4 WARNING TAGS
	A. Description: 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.
	2. Fasteners:  Brass grommet and wire.
	3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color: Safety 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 GENERAL INSTALLATION REQUIREMENTS
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.

	3.3 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.4 PIPE LABEL INSTALLATION
	A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. 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 25 feet along each run. Reduce intervals to 10 feet in areas of congested piping and equipment.

	B. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including pipes where flow is allowed in both directions.
	C. Pipe Label Color Schedule:
	1. Domestic Water Piping
	a. Background:  Safety green.
	b. Letter Colors:  White.

	2. Compressed Air Piping
	a. Background:  Blue.
	b. Letter Colors:  White.



	3.5 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	22 07 19 - plumbing piping insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes insulating the following plumbing piping services:
	1. Domestic cold-water piping.
	2. Domestic hot-water piping.
	3. Domestic recirculating hot-water piping.
	4. Supplies and drains for handicap-accessible lavatories and sinks.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory- and field-applied, if any).

	1.4 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 materia...
	1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index of 150 or less.

	C. Comply with the following applicable standards and other requirements specified for miscellaneous components:
	1. Supply and Drain Protective Shielding Guards: ICC A117.1.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.6 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application. Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes an...
	C. Coordinate installation and testing of heat tracing.

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor 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. 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: Comply with ASTM C 552, Type II, Class 2.
	5. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

	E. 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, with factory-applied ASJ-SSL. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.


	2.2 INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195.
	B. 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.
	C. 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).

	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. 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).


	2.3 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. 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.


	2.4 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.

	B. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
	1. Materials shall be compatible with insulation materials, jackets, and substrates.
	2. Fire- and water-resistant, flexible, elastomeric sealant.
	3. Service Temperature Range: Minus 40 to plus 250 deg F.
	4. Color: White.


	2.5 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.


	2.6 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	1. Width: 3 inches.
	2. Thickness: 11.5 mils.
	3. Adhesion: 90 ounces force/inch in width.
	4. Elongation: 2 percent.
	5. Tensile Strength: 40 lbf/inch in width.
	6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.


	2.7 PROTECTIVE SHIELDING GUARDS
	A. Protective Shielding Pipe Covers,:
	1. Description: Manufactured plastic wraps for covering plumbing fixture hot- and cold-water supplies and trap and drain piping. Comply with Americans with Disabilities Act (ADA) requirements.

	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.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.
	B. Mix insulating cements with clean potable water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Keep insulation materials dry during application and finishing.
	F. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	G. Install insulation with least number of joints practical.
	H. 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.

	I. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	J. 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.
	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.
	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.

	K. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	L. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	M. 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.
	N. For above-ambient services, do not install insulation to the following:
	1. Testing agency labels and stamps.
	2. Nameplates and data plates.
	3. Cleanouts.


	3.4 PENETRATIONS
	A. Insulation Installation at Interior Wall and Partition Penetrations: Install insulation continuously through walls and partitions.

	3.5 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece and bonded with adhesive. Fill joints, seams, vo...
	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 wi...
	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 on...
	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...
	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....

	C. 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 pla...
	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 over...


	3.6 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, 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 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.

	C. 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.


	3.7 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation. Extent of inspection shall be limited to three locations of straight pi...

	B. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.8 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range. If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
	1. Underground piping.
	2. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.9 INDOOR PIPING INSULATION SCHEDULE
	A. Domestic Cold Water:
	1. NPS ½ and Smaller: Insulation shall be the following:
	a. Glass Fiber:  1/2 inch thick.

	2. NPS 3/4 and Larger: Insulation shall be the following:
	a. Glass Fiber:  1 inch thick.


	B. Domestic Hot Water:
	1. NPS 1-1/2 and Smaller: Insulation shall be the following:
	a. Glass Fiber:  1 inch thick.

	2. NPS 1-3/4 and Larger: Insulation shall be the following:
	a. Glass Fiber:  1-1/2 inch thick.


	C. Domestic Recirculated Hot Water Loop:
	1. NPS ½ and Larger: Insulation shall be the following:
	a. Glass Fiber:  1 inches thick.





	22 11 16 - domestic water piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Under-building-slab and aboveground domestic water pipes, tubes, and fittings inside buildings.


	1.3 ACTION SUBMITTALS
	A. Product Data: For transition fittings and dielectric fittings.

	1.4 INFORMATIONAL SUBMITTALS
	A. System purging and disinfecting activities report.


	PART 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.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.
	B. Soft Copper Tube:  ASTM B 88, Type K water tube, annealed temper.
	C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
	D. Copper Unions:
	1. MSS SP-123.
	2. Cast-copper-alloy, hexagonal-stock body.
	3. Ball-and-socket, metal-to-metal seating surfaces.
	4. Solder-joint or threaded ends.


	2.3 PIPING JOINING MATERIALS
	A. Solder Filler Metals: ASTM B 32, lead-free alloys.
	B. Flux: ASTM B 813, water flushable.

	2.4 DIELECTRIC FITTINGS
	A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	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 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.



	PART 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 ...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve inside the building at each domestic water-service entrance.
	D. Install shutoff valve immediately upstream of each dielectric fitting.
	E. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb.
	F. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	G. 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.
	H. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	I. Install piping to permit valve servicing.
	J. 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.
	K. Install piping free of sags and bends.
	L. Install fittings for changes in direction and branch connections.
	M. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	N. Install sleeves for piping penetrations of walls, ceilings, and floors.
	O. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

	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.
	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. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.3 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 or nipples.

	3.4 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hanger, support products, and installation in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	1. Vertical Piping: MSS Type 8 or 42, clamps.
	2. Individual, Straight, Horizontal Piping Runs:
	a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.


	B. Support vertical piping and tubing at base and at each floor.
	C. 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.

	D. Install supports for vertical copper tubing every 10 feet.
	E. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.

	3.5 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.
	C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
	1. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections.
	2. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller than that required by plumbing code.
	3. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than equipment connections. Provide shutoff valve and union for each connection.


	3.6 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification materials and installation in Section 220553 "Identification for Plumbing Piping and Equipment."

	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:
	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 ...
	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. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.
	a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide hot-water flow in each branch.
	b. Adjust calibrated balancing valves to flows indicated.

	5. Remove plugs used during testing of piping and for temporary sealing of piping during installation.
	6. Remove and clean strainer screens. Close drain valves and replace drain plugs.
	7. Check plumbing specialties and verify proper settings, adjustments, and operation.


	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 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 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. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample approvals from authorities having jurisdiction.
	C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

	3.10 PIPING SCHEDULE
	A. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	B. Under-building-slab, domestic water, building-service piping, NPS 3 and smaller, shall be the following:
	1. Soft copper tube, ASTM B 88, Type K; wrought-copper fittings and brazed joints.

	C. Aboveground domestic water piping, NPS 2 and smaller, shall be the following:
	1. Hard copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and soldered 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
	2. Throttling Duty: Use ball valve.
	3. Hot-Water Circulation Piping, Balancing Duty:  Calibrated 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.



	22 11 19 - domestic water piping specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Vacuum breakers.
	2. Outlet boxes.
	3. Water-hammer arresters.
	4. Specialty valves.
	5. Flexible connectors.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For domestic water piping specialties to include in emergency, operation, and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES
	A. Potable-water piping and components shall comply with NSF 61 and NSF 14.

	2.2 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise indicated.

	2.3 VACUUM BREAKERS
	A. Pressure Vacuum Breakers:
	1. Standard: ASSE 1020.
	2. Operation: Continuous-pressure applications.
	3. Pressure Loss:  5 psig maximum, through middle third of flow range.


	2.4 OUTLET BOXES
	A. Icemaker Outlet Boxes:
	1. Mounting: Recessed.
	2. Material and Finish:  Enameled-steel or epoxy-painted-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.


	2.5 WATER-HAMMER ARRESTERS
	A. Water-Hammer Arresters:
	1. Standard: ASSE 1010 or PDI-WH 201.
	2. Type:  Copper tube with piston.
	3. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.


	2.6 FLEXIBLE CONNECTORS
	A. 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.



	PART 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 ...
	3. Do not install bypass piping around backflow preventers.

	B. Install outlet boxes recessed in wall or surface mounted on wall. Install 2-by-4-inch fire-retardant-treated-wood blocking, wall reinforcement between studs.
	C. Install water-hammer arresters in water piping according to PDI-WH 201.

	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. Reduced-pressure-principle backflow preventers.
	2. Primary, thermostatic, water mixing valves.
	3. Manifold, thermostatic, water mixing-valve assemblies.




	22 13 16 - sanitary waste and vent piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipe, tube, and fittings.
	2. Specialty pipe fittings.


	1.3 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure unless otherwise indicated:
	1. Soil, Waste, and Vent Piping: 10-foot head of water.


	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.

	1.5 INFORMATIONAL SUBMITTALS
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Detailed description of piping anchorage devices on which the certification is based and their installation requirements.
	B. Field quality-control reports.

	1.6 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.


	PART 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 class.
	B. Gaskets: ASTM C 564, rubber.

	2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings: ASTM A 888 or CISPI 301.
	B. CISPI, Hubless-Piping Couplings:
	1. Standards: ASTM C 1277 and CISPI 310.
	2. Description: Stainless-steel corrugated shield with stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.


	2.4 PVC PIPE AND FITTINGS
	A. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.
	B. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns and to fit Schedule 40 pipe.
	C. Adhesive Primer: ASTM F 656.
	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).

	D. 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).


	2.5 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.
	c. Center-Sleeve Material:Stainless steel
	d. Gasket Material: Natural or synthetic rubber.
	e. Metal Component Finish: Corrosion-resistant coating or material.




	PART 3 -  EXECUTION
	3.1 EARTH MOVING
	A. Comply with requirements for excavating, trenching, and backfilling specified in Section 312000 "Earth Moving."

	3.2 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. I...
	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 ...
	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 w...
	L. Install soil and waste drainage and vent piping at the following minimum slopes unless otherwise indicated:
	1. Sanitary Drain: 2 percent downward in direction of flow for piping NPS 2 and smaller; 1 percent downward in direction of flow for piping NPS 3and larger.
	2. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

	M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	N. Install aboveground PVC piping according to ASTM D 2665.
	O. Install underground PVC piping according to ASTM D 2321.
	P. Install engineered soil and waste drainage and vent piping systems as follows:
	1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction.
	2. Reduced-Size Venting: Comply with standards of authorities having jurisdiction.

	Q. Plumbing Specialties:
	1. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers in sanitary drainage gravity-flow piping. Install cleanout fitting with closure plug inside the building in sanitary drainage force-main pip...
	2. Install drains in sanitary drainage gravity-flow piping. Comply with requirements for drains specified in Section 221319 "Sanitary Waste Piping Specialties."

	R. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	S. Install sleeves for piping penetrations of foundation walls. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	T. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

	3.3 JOINT CONSTRUCTION
	A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	B. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for lead-and-oakum calked joints.
	C. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.
	D. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes.


	3.4 SPECIALTY PIPE FITTING INSTALLATION
	A. Transition Couplings:
	1. Install transition couplings at joints of piping with small differences in OD's.

	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 unions.
	3. Dielectric Fittings for NPS 2-1/2 and larger: Use dielectric flanges or flange kits.


	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hanger and support devices and installation specified in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	1. Install galvanized carbon-steel pipe hangers for horizontal piping in corrosive and noncorrosive environments.
	2. Install galvanized carbon-steel pipe support clamps for vertical piping in corrosive and 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.


	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:
	1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.
	2. NPS 3: 60 inches with 1/2-inch rod.
	3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod.

	F. Install supports for vertical cast-iron soil piping every 15 feet.
	G. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join dissimilar piping materials.
	C. Connect 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. Comply with requirements for backwater valves, cleanouts and drains specified in Section 221319 "Sanitary Waste Piping Specialties."

	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.

	3.7 IDENTIFICATION
	A. Identify exposed sanitary waste and vent piping. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.8 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.
	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. From 15 minut...
	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. Introd...
	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.


	3.9 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.

	3.10 PIPING SCHEDULE
	A. Aboveground, soil, waste, and vent piping NPS 4 and smaller shall be the following:
	1. Solid-Wall PVC Pipe and PVC Socket Fittings.

	B. Underground, soil, waste, and vent piping NPS 4 and smaller shall be the following:
	1. Solid-Wall PVC Pipe and PVC Socket Fittings.




	22 13 19 - sanitary waste piping specialties
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Cleanouts.
	2. Through-penetration firestop assemblies.
	3. Miscellaneous sanitary drainage piping specialties.
	4. Flashing materials.


	1.3 DEFINITIONS
	A. PVC: Polyvinyl chloride plastic.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For drainage piping specialties to include in emergency, operation, and maintenance manuals.

	1.5 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.

	1.6 COORDINATION
	A. Coordinate size and location of roof penetrations.


	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. Wall Cleanouts:
	1. Access Cover:  Round stainless steel, 2 inches larger than plug size, flush with wall.
	2. Size: Same as connected drainage piping
	3. Body Material:  as required to match connected piping.
	4. Closure: Bronze raised head plug.

	B. Floor Cleanouts:
	1. Size: Same as connected branch.
	2. Body: Cast iron.
	3. Closure Plug: Brass raised head plug.
	4. Cover: Round nickel bronze adjustable top.
	5. Riser: Drainage pipe fitting and riser to cleanout of same material as drainage piping.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	1. Size same as drainage piping up to NPS 4.
	2. Locate at each change in direction of piping greater than 45 degrees.
	3. Locate at minimum intervals of 50 feet for piping NPS 3 and smaller and 100 feet for larger piping.

	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 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 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.


	3.4 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.



	22 15 13 - General-Service Compressed-Air Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes piping and related specialties for general-service compressed-air systems, as follows:
	1. Pipes, tubes, and fittings.
	2. Joining materials.
	3. Valves.
	4. Dielectric fittings.
	5. Flexible pipe connectors.
	6. Specialties.
	7. Quick couplings.
	8. Hose assemblies.


	1.2 DEFINITIONS
	A. CR: Chlorosulfonated polyethylene synthetic rubber.
	B. EPDM: Ethylene-propylene-diene terpolymer rubber.
	C. HDPE: High-density polyethylene plastic.
	D. High-Pressure, Compressed-Air Piping: System of compressed-air piping and specialties operating at pressures between 150 and 200 psig.
	E. Low-Pressure, Compressed-Air Piping: System of compressed-air piping and specialties operating at pressures of 150 psig or less.
	F. NBR: Nitrile butadiene rubber.
	G. PE: Polyethylene plastic.

	1.3 ACTION SUBMITTALS
	A. Product Data:
	1. Plastic pipes, fittings, and valves.
	2. Dielectric fittings.
	3. Flexible pipe connectors.
	4. Safety valves.
	5. Pressure regulators. Include rated capacities and operating characteristics.
	6. Automatic drain valves.
	7. Filters. Include rated capacities and operating characteristics.
	8. Lubricators. Include rated capacities and operating characteristics.
	9. Quick couplings.
	10. Hose assemblies.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For general-service compressed-air piping specialties to include in emergency, operation, and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 SOURCE LIMITATIONS
	A. Obtain each product type from single source from single manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. ASME Compliance:
	1. Comply with ASME B31.1, "Power Piping," for high-pressure, compressed-air piping.
	2. Comply with ASME B31.3, "Process Piping," for high- and low-pressure, compressed-air piping.
	3. Comply with ASME B31.9, "Building Services Piping," for low-pressure, compressed-air piping.


	2.3 PIPES, TUBES, AND FITTINGS
	A. Schedule 40, Steel Pipe: ASTM A53/A53M, Type E or S, Grade B, black or hot-dip zinc coated with ends threaded in accordance with ASME B1.20.1.
	1. Steel Nipples: ASTM A733, made of ASTM A53/A53M or ASTM A106, Schedule 40, galvanized seamless steel pipe. Include ends matching joining method.
	2. Malleable-Iron Fittings: ASME B16.3, Class 150 or 300, threaded.
	3. Malleable-Iron Unions: ASME B16.39, Class 150 or 300, threaded.
	4. Steel Flanges, Threaded: ASME B16.5, Class 150 or 300, carbon steel, threaded.
	5. Wrought-Steel, Butt-Welding Fittings: ASME B16.9, Schedule 40.
	6. Steel Flanges: ASME B16.5, Class 150 or 300, carbon steel.
	7. Grooved-End Fittings and Couplings, Steel:
	a. Grooved-End Fittings: ASTM A47/A47M, malleable-iron castings or ASTM A536, ductile-iron castings; with grooves in accordance with AWWA C606 and dimensions matching steel pipe.
	b. Grooved-End Couplings: AWWA C606 or UL 213, for steel-pipe dimensions and rated for 300 psig minimum working pressure. Include ferrous housing sections, gasket suitable for compressed air, and bolts and nuts. Provide EDPM gaskets for oil-free compr...



	2.4 VALVES
	A. Metal Ball, Butterfly, Check, and Gate Valves: Comply with requirements in Section 220523.12 "Ball Valves for Plumbing Piping".

	2.5 DIELECTRIC FITTINGS
	A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Description:
	a. Standard: ASSE 1079.
	b. Pressure Rating: 250 psig.
	c. End Connections: Solder-joint copper alloy and threaded ferrous.



	2.6 FLEXIBLE PIPE CONNECTORS
	A. Stainless Steel-Hose Flexible Pipe Connectors: Corrugated, stainless steel tubing with stainless steel wire-braid covering and ends welded to inner tubing.
	1. Working-Pressure Rating: 250 psig minimum.
	2. End Connections, NPS 2 and Smaller: Threaded steel pipe nipple.
	3. End Connections, NPS 2-1/2 and Larger: Flanged steel nipple.


	2.7 SPECIALTIES
	A. Safety Valves: ASME Boiler and Pressure Vessel Code: Section VIII, "Pressure Vessels," construction; National Board certified, labeled, and factory sealed; constructed of bronze body with poppet-type safety valve for compressed-air service.
	1. Pressure Settings: Higher than discharge pressure and same or lower than receiver pressure rating.

	B. Air-Main Pressure Regulators: Bronze body, direct acting, spring-loaded manual pressure-setting adjustment, and rated for 250 psig inlet pressure, unless otherwise indicated.
	1. Type: Pilot operated.

	C. Automatic Drain Valves: Stainless steel body and internal parts, rated for 200 psig minimum working pressure, capable of automatic discharge of collected condensate.

	2.8 QUICK COUPLINGS
	A. General Requirements for Quick Couplings: Assembly with locking-mechanism feature for quick connection and disconnection of compressed-air hose.
	B. Automatic-Shutoff Quick Couplings: Straight-through brass body with O-ring or gasket seal and stainless steel or nickel-plated-steel operating parts.
	1. Socket End: With one-way valve and threaded inlet for connection to piping or threaded hose fitting.
	2. Plug End: Straight-through type with barbed outlet for attaching hose.

	C. Valveless Quick Couplings: Straight-through brass body with stainless steel or nickel-plated-steel operating parts.
	1. Socket End: With O-ring or gasket seal, without valve, and with barbed inlet for attaching hose.
	2. Plug End: With barbed outlet for attaching hose.


	2.9 HOSE ASSEMBLIES
	A. Description: Compatible hose, clamps, couplings, and splicers suitable for compressed-air service, of nominal diameter indicated, and rated for 250 psig minimum working pressure, unless otherwise indicated.
	1. Hose: Reinforced double-wire-braid, CR-covered hose for compressed-air service.
	2. Hose Clamps: Stainless steel clamps or bands.
	3. Hose Couplings: Two-piece, straight-through, threaded brass or stainless steel O-ring or gasket-seal swivel coupling with barbed ends for connecting two sections of hose.
	4. Hose Splicers: One-piece, straight-through brass or stainless steel fitting with barbed ends for connecting two sections of hose.



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Compressed-Air Piping between Air Compressors and Receivers: Use one of the following piping materials for each size range:
	1. NPS 2 (DN 50) and Smaller, Welded: Schedule 40, black-steel pipe; wrought-steel fittings; and welded joints.

	B. High-Pressure Compressed-Air Distribution Piping: Use one of the following piping materials for each size range:
	1. NPS 2 (DN 50) and Smaller, Threaded: Schedule 40, black, galvanized-steel pipe; threaded, malleable-iron fittings; and threaded joints.

	C. Low-Pressure Compressed-Air Distribution Piping: Use the following piping materials for each size range:
	1. NPS 2 (DN 50) and Smaller, Threaded: Schedule 40, black, galvanized-steel pipe; threaded, malleable-iron fittings; and threaded joints.

	D. Drain Piping: Use one of the following piping materials:
	1. NPS 2 (DN 50) and Smaller: Type M copper tube; wrought-copper fittings; and brazed or soldered joints.


	3.2 VALVE APPLICATIONS
	A. Metal General-Duty Valves: Comply with requirements and use valve types specified in "Valve Applications" Article in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," Section 220523.14 "C...
	1. Low-Pressure Compressed Air: Valve types specified for low-pressure compressed air.
	2. High-Pressure Compressed Air: Valve types specified for high-pressure compressed air.
	3. Grooved-end valves may be used with grooved-end piping and grooved joints.


	3.3 INSTALLATION OF PIPING, GENERAL
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of compressed-air piping. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, air-compressor sizing, and other design ...
	B. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless otherwise indicated.
	C. Where installing piping adjacent to equipment and machines, allow space for service and maintenance.
	D. Install air and drain piping with 1 percent slope downward in direction of flow.
	E. Install nipples, flanges, unions, transition and special fittings, and valves with pressure ratings same as or higher than system pressure rating unless otherwise indicated.
	F. Equipment and Specialty Flanged Connections:
	1. Use steel companion flange with gasket for connection to steel pipe.

	G. Install eccentric reducers where compressed-air piping is reduced in direction of flow, with bottoms of both pipes and reducer fitting flush.
	H. Install branch connections to compressed-air mains from top of main. Provide drain leg and drain trap at end of each main and branch and at low points.
	I. Install pressure gauge on discharge piping from each air compressor and on each receiver. Comply with requirements in Section 220500 "Common Work Results for Plumbing."
	J. Install piping to permit valve servicing.
	K. Install piping free of sags and bends.
	L. Install fittings for changes in direction and branch connections.
	M. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 220500 "Common Work Results for Plumbing."
	N. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 220500 "Common Work Results for Plumbing."

	3.4 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints: Thread pipe with tapered pipe threads in accordance with ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. Grooved Joints: Assemble couplings with housing, gasket, lubricant, and bolts. Join in accordance with AWWA C606 for grooved joints. Do not apply lubricant to prelubricated gaskets.
	E. Dissimilar Metal Piping Material Joints: Use dielectric fittings.

	3.5 INSTALLATION OF VALVES
	A. General-Duty Valves: Comply with requirements in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for Plumbing Piping," Section 220523.14 "Check Valves for Plumbing Piping," and Section 220523.15 "Gate Valves...

	3.6 INSTALLATION OF DIELECTRIC FITTINGS
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. NPS 2 (DN 50) and Smaller: Use dielectric unions.

	3.7 INSTALLATION OF FLEXIBLE PIPE CONNECTORS
	A. Install flexible pipe connectors in discharge piping of each air compressor.
	B. Install stainless steel-hose flexible pipe connectors in steel compressed-air piping.

	3.8 INSTALLATION OF SPECIALTIES
	A. Install safety valves on receivers in quantity and size to relieve at least the capacity of connected air compressors.
	B. Install air-main pressure regulators in compressed-air piping at or near air compressors.
	C. Install quick couplings at piping terminals for hose connections.
	D. Install hose assemblies at hose connections.

	3.9 PIPING CONNECTIONS
	A. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to each piece of equipment and machine.

	3.10 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment" for hangers, supports, and anchor devices.
	B. Install hangers for steel piping, with maximum horizontal spacing and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	C. Support horizontal piping within 12 inches of each fitting and coupling.
	D. Support vertical runs of steel piping to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	E. Individual, Straight, Horizontal Piping Runs:
	1. 100 Ft. (30 m) or Less: MSS Type 1, adjustable, steel clevis hangers.
	2. Longer Than 100 Ft. (30 m): MSS Type 43, adjustable roller hangers.

	F. Base of Vertical Piping: MSS Type 52, spring hangers.

	3.11 LABELING AND IDENTIFICATION
	A. Install identifying labels and devices for general-service compressed-air piping, valves, and specialties. Comply with requirements in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.12 FIELD QUALITY CONTROL
	A. Perform field tests and inspections.
	B. Tests and Inspections:
	1. Piping Leak Tests for Metal Compressed-Air Piping: Test new and modified parts of existing piping. Cap and fill general-service compressed-air piping with oil-free dry air or gaseous nitrogen to pressure of 50 psig above system operating pressure, ...
	2. Repair leaks and retest until no leaks exist.
	3. Inspect filters lubricators and pressure regulators for proper operation.

	C. Prepare test and inspection reports.



	22 33 00 - electric, domestic-water heaters
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Commercial, electric, storage, domestic-water heaters.
	2. Domestic-water heater accessories.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings:
	1. Include diagrams for power, signal, and control wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For electric, domestic-water heaters to include emergency, operation, and maintenance manuals.

	1.5 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.

	1.6 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of electric, domestic-water heaters that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including storage tank and supports.
	b. Faulty operation of controls.
	c. Deterioration of metals, metal finishes, and other materials beyond normal use.

	2. Warranty Periods: From date of Substantial Completion.
	a. Commercial, Electric, Storage, Domestic-Water Heaters:
	1) Storage Tank:  Five years.
	2) Controls and Other Components:  Three years.

	b. Expansion Tanks:  Five years.




	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and use.
	B. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1.
	C. ASME Compliance: Where ASME-code construction is indicated, fabricate and label commercial, domestic-water heater storage tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

	2.2 COMMERCIAL, ELECTRIC, DOMESTIC-WATER HEATERS
	A. Commercial, Electric, Storage, Domestic-Water Heaters:
	1. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer.
	2. Standard: UL 1453.
	3. Storage-Tank Construction:  Non-ASME-code, steel vertical arrangement.
	a. Tappings: Factory fabricated of materials compatible with tank and piping connections. Attach tappings to tank before testing.
	1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.
	2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges, and in accordance with ASME B16.24 for copper and copper-alloy flanges.

	b. Pressure Rating:  150 psig.
	c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank linings, including extending lining material into tappings.

	4. Factory-Installed, Storage-Tank Appurtenances:
	a. Anode Rod: Replaceable magnesium.
	b. Drain Valve: Corrosion-resistant metal with hose-end connection.
	c. Insulation: Comply with ASHRAE/IES 90.1.
	d. Jacket: Steel with enameled finish or high-impact composite material.
	e. Heating Elements: Electric, screw-in or bolt-on immersion type arranged in multiples of three.
	f. Temperature Control: Adjustable thermostat.
	g. Safety Controls: High-temperature-limit and low-water cutoff devices or systems.
	h. Relief Valves: ASME rated and stamped for combination temperature-and-pressure relief valves. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure r...



	2.3 SOURCE QUALITY CONTROL
	A. Factory Tests: Test and inspect domestic-water heaters specified to be ASME-code construction, in accordance with ASME Boiler and Pressure Vessel Code.
	B. Electric, domestic-water heaters will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 DOMESTIC-WATER HEATER INSTALLATION
	A. Electric, Water Heater Mounting:
	1. Maintain manufacturer's recommended clearances.
	2. Arrange units so controls and devices that require servicing are accessible.
	3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	B. Install electric, domestic-water heaters level and plumb, in accordance with layout drawings, original design, and referenced standards. Maintain manufacturer's recommended clearances. Arrange units so controls and devices needing service are acces...
	1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on domestic-hot-water outlet piping. Comply with requirements for shutoff valves specified in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.1...

	C. Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use relief valves with sensing elements that extend into tanks. Extend domestic-water heater relief-valve outlet, with drain piping same as domestic-water p...
	D. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or over floor drains. Install hose-end drain valves at low points in water piping for electric, domestic-water heaters that do not have tank drains. C...
	E. Install thermometers on outlet piping of electric, domestic-water heaters. Comply with requirements for thermometers specified in Section 220519 "Meters and Gages for Plumbing Piping."
	F. Install piping-type heat traps on inlet and outlet piping of electric, domestic-water heater storage tanks without integral or fitting-type heat traps.
	G. Fill electric, domestic-water heaters with water.
	H. Charge domestic-water expansion tanks with air to required system pressure.
	I. Install dielectric fittings in all locations where piping of dissimilar metals is to be joined. The wetted surface of the dielectric fitting contacted by potable water shall contain less than 0.25 percent of lead by weight.

	3.2 PIPING CONNECTIONS
	A. Comply with requirements for piping specified in Section 221116 "Domestic Water Piping." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to electric, domestic-water heaters, allow space for service and maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters.

	3.3 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	2. Operational Test: After electrical circuitry has been energized, start units to confirm proper operation.
	3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	C. Electric, domestic-water heaters will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports.



	22 42 13.13 - commercial water closets
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Water closets.
	2. Flushometer valves.
	3. Toilet seats.


	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 water closets.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings:  Include diagrams for power, signal, and control wiring.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For flushometer valves to include in operation and maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that are packaged with protective covering for storage and identified with labels describing contents.
	1. Flushometer-Valve Repair Kits:  Equal to 10 percent of amount of each type installed, but no fewer than one of each type.



	PART 2 -  PRODUCTS
	2.1 WALL-MOUNTED, WATER CLOSETS
	A. Water Closets:  Wall mounted, top spud.
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Standard America.
	b. Crane Plumbing, L.L.C.
	c. Kohler Co.
	d. TOTO USA, INC.

	2. Bowl:
	a. Standards:  ASME A112.19.2/CSA B45.1 and ASME A112.19.5.
	b. Material:  Vitreous china with glaze protection.
	c. Type:  Siphon jet.
	d. Style:  Flushometer valve.
	e. Height:  (noted on drawings)
	f. Rim Contour:  Elongated.
	g. Water Consumption: 1.6 gal. per flush.
	h. Spud Size and Location:  NPS 1-1/2; top.
	i. Color:  White.

	3. Bowl-to-Drain Connecting Fitting:  [ASTM A 1045 or ASME A112.4.3.
	4. Flushometer Valve:  Hardwired, sensor operated.


	2.2 FLUSHOMETER VALVES
	A. Solenoid-Actuator, Diaphragm Flushometer 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:
	a. Coyne & Delany Co.
	b. Sloan Valve Company.
	c. Zurn Industries, LLC; Commercial Brass and Fixtures.
	d. TOTO USA, Inc

	2. Standard: ASSE 1037.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated or stainless steel.
	8. Style:  Exposed.
	9. Actuator: Solenoid complying with UL 1951, and listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	10. Trip Mechanism:  Hard-wired, electronic sensor complying with UL 1951, and listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	11. Consumption:  1.28 gal per flush.
	12. Minimum Inlet: NPS 1.
	13. Minimum Outlet: NPS 1-1/4.


	2.3 TOILET SEATS
	A. Toilet 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:
	a. American Standard America.
	b. Centoco Manufacturing Corporation.
	c. Church Seats.
	d. Kohler Co.
	e. Olsonite Seat Co.
	f. TOTO USA, INC.

	2. Standard:  IAPMO/ANSI Z124.5.
	3. Material:  Plastic.
	4. Type:  Commercial (Heavy duty).
	5. Shape: Elongated rim, open front.
	6. Hinge:  Self-sustaining, check.
	7. Hinge Material:  Noncorroding metal.
	8. Seat Cover:  Not required.
	9. Color: White.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before water-closet installation.
	B. Examine walls and floors for suitable conditions where water closets will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Water-Closet Installation:
	1. Install level and plumb according to roughing-in drawings.
	2. Install wall-mounted water closets on bowl-to-drain connecting fitting attachments to carrier piping or building substrate.
	3. Install accessible, wall-mounted water closets at mounting height for handicapped/elderly, according to ICC/ANSI A117.1.

	B. Flushometer-Valve Installation:
	1. Install flushometer-valve, water-supply fitting on each supply to each water closet.
	2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
	3. Install lever-handle flushometer valves for accessible water closets with handle mounted on open side of water closet.

	C. Install toilet seats on water closets.
	D. Wall Flange and Escutcheon Installation:
	1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations and within cabinets and millwork.
	2. Install deep-pattern escutcheons if required to conceal protruding fittings.
	3. Comply with escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing Piping."

	E. Joint Sealing:
	1. Seal joints between water closets and walls and floors using sanitary-type, one-part, mildew-resistant silicone sealant.
	2. Match sealant color to water-closet color.
	3. Comply with sealant requirements specified in Section 079200 "Joint Sealants."


	3.3 CONNECTIONS
	A. Connect water closets with water supplies and soil, waste, and vent piping.  Use size fittings required to match water closets.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."
	D. Where installing piping adjacent to water closets, allow space for service and maintenance.

	3.4 ADJUSTING
	A. Operate and adjust water closets and controls.  Replace damaged and malfunctioning water closets, fittings, and controls.
	B. Adjust water pressure at flushometer valves to produce proper flow.
	C. Install fresh batteries in battery-powered, electronic-sensor mechanisms.

	3.5 CLEANING AND PROTECTION
	A. Clean water closets and fittings with manufacturers' recommended cleaning methods and materials.
	B. Install protective covering for installed water closets and fittings.
	C. Do not allow use of water closets for temporary facilities unless approved in writing by Owner.



	22 42 16.13 - commercial lavatories
	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. Lavatories.
	2. Faucets.


	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 lavatories.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings:  Include diagrams for power, signal, and control wiring of automatic faucets.

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Counter cutout templates for mounting of counter-mounted lavatories.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For lavatories and faucets to include in operation and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. Servicing and adjustments of automatic faucets.



	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Faucet Washers and O-Rings:  Equal to 10 percent of amount of each type and size installed.



	PART 2 -  PRODUCTS
	2.1 VITREOUS-CHINA, WALL-MOUNTED LAVATORIES
	A. Lavatory: Accessible, wall mounted, with back.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. American Standard America.
	b. Crane Plumbing, L.L.C.
	c. Kohler Co.
	d. TOTO USA, INC.

	2. Fixture:
	a. Standard:  ASME A112.19.2/CSA B45.1.
	b. Type:  For wall hanging.
	c. With piping shroud.
	d. Nominal Size:   Approximately 20by 18 inchesFaucet-Hole Punching:  Three holes, 4-inch centers.
	e. Faucet-Hole Location:  Top.
	f. Color:  White.
	g. Mounting Material:  Chair carrier.

	3. Faucet:  "Solid-Brass, Automatically Operated Lavatory Faucets".
	4. Support:  ASME A112.6.1M, Type II, concealed-arm lavatory carrier and steel uprights.


	2.2 SOLID-BRASS, AUTOMATICALLY OPERATED LAVATORY FAUCETS
	A. NSF Standard:  Comply with NSF/ANSI 61, "Drinking Water System Components - Health Effects," for faucet materials that will be in contact with potable water.
	B. Lavatory Faucets Automatic-type, battery-powered, electronic-sensor-operated, mixing, solid-brass valve.
	1. Manufacturers:  Provide products by one of the following:
	a. Bradley Corporation.
	b. Chicago Faucets.
	c. Delta Faucet Company.
	d. Kohler Co.
	e. Moen Incorporated.
	f. Sloan Valve Company.
	g. TOTO USA, INC.
	h. Zurn Industries, LLC

	2. Standards:  ASME A112.18.1/CSA B125.1 and UL 1951.
	3. 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.
	4. General:  Modular one-piece construction with all serviceable components above deck.  Adjustable mixing lever where specified. Double infrared sensor with automatic setting feature and microprocessor.
	5. Body Type: Single hole.
	6. Body Material:  Commercial, chrome plated die-cast metal.
	7. Finish:  (Reference Fixture Schedule on drawings).
	8. Maximum Flow Rate:  [0.5 gpm].
	9. Mounting Type:  Deck.
	10. Spout:  Rigid type.
	11. Spout Outlet:  Laminar flow.
	12. Drain:  Grid strainer not part of faucet.


	2.3 SUPPLY FITTINGS
	A. NSF Standard:  Comply with NSF/ANSI 61, "Drinking Water System Components - Health Effects," for supply-fitting materials that will be in contact with potable water.
	B. Standard:  ASME A112.18.1/CSA B125.1.
	C. Supply Piping:  Chrome-plated-brass pipe or chrome-plated copper tube matching water-supply piping size.  Include chrome-plated-brass or stainless-steel wall flange.
	D. Supply Stops:  Chrome-plated-brass, one-quarter-turn, ball-type or compression valve with inlet connection matching supply piping.
	E. Operation:  Wheel handle.
	F. Risers:
	1. NPS 3/8
	2. Chrome-plated, soft-copper flexible tube riser.


	2.4 WASTE FITTINGS
	A. Standard:  ASME A112.18.2/CSA B125.2.
	B. Drain:  Grid type with NPS 1-1/4 straight tailpiece.
	C. Trap:
	1. Size:  NPS 1-1/4.
	2. Material:  Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-inch-thick brass tube to wall and chrome-plated, brass or steel wall flange.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before lavatory installation.
	B. Examine counters and walls for suitable conditions where lavatories will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install lavatories level and plumb according to roughing-in drawings.
	B. Install supports, affixed to building substrate, for wall-mounted lavatories.
	C. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for people with disabilities or the elderly, according to ICC/ANSI A117.1.
	D. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.  Use deep-pattern escutcheons if required to conceal protruding fittings.  Comply with escutcheon requirements specified in Section 220518 "Escutcheons ...
	E. Seal joints between lavatories, counters, and walls using sanitary-type, one-part, mildew-resistant silicone sealant.  Match sealant color to fixture color.  Comply with sealant requirements specified in Section 079200 "Joint Sealants."
	F. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible lavatories.  Comply with requirements in Section 220719 "Plumbing Piping Insulation."

	3.3 CONNECTIONS
	A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size fittings required to match fixtures.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."

	3.4 ADJUSTING
	A. Operate and adjust lavatories and controls.  Replace damaged and malfunctioning lavatories, fittings, and controls.
	B. Adjust water pressure at faucets to produce proper flow.
	C. Install fresh batteries in battery-powered, electronic-sensor mechanisms.

	3.5 CLEANING AND PROTECTION
	A. After completing installation of lavatories, inspect and repair damaged finishes.
	B. Clean lavatories, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.
	C. Provide protective covering for installed lavatories and fittings.
	D. Do not allow use of lavatories for temporary facilities unless approved in writing by Owner.



	22 42 16.16 - commercial sinks
	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. Counter sinks.
	2. Sink faucets.
	3. Supply fittings.
	4. Waste fittings.


	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 sinks.
	2. Include rated capacities, operating characteristics and furnished specialties and accessories.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Counter cutout templates for mounting of counter-mounted lavatories.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For sinks to include in maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 SINKS
	A. Sinks:  Accessible where noted on drawings, stainless steel, single bowl, counter mounted.
	1. Manufacturers: Subject to compliance with requirements on fixture schedule on drawings, provide products by one of the following:
	a. Elkay Manufacturing Co.
	b. Just Manufacturing.
	c. Moen Company.

	2. Fixture:
	a. Standard:  ASME A112.19.3/CSA B45.4.
	b. Type:  Self-rimming.
	c. Material:  Stainless steel.
	d. Nominal Size:  (Reference Fixture Schedule on drawings).

	3. Faucet:   "Sink Faucets".
	a. Location:  On center back ledge.

	4. Supply Fittings:  Comply with requirements in "Supply Fittings" Article.
	5. Waste Fittings:
	a. Standard:  ASME A112.18.2/CSA B125.2.
	b. Bowl:
	1) Drain:  Cup with stopper and NPS 1-1/2 tailpiece.
	2) Drain Piping:  NPS 1-1/2 chrome-plated, tubular-brass direct waste with trap, separate waste piping, and wall flange.




	2.2 SINK FAUCETS
	A. NSF Standard:  Comply with NSF/ANSI 61, "Drinking Water System Components - Health Effects," for faucet-spout materials that will be in contact with potable water.
	B. Service Sink Faucets:  Wall mounted, manual type, two-lever-handle mixing valve.
	1. Commercial, Solid-Brass Faucets.
	a. Manufacturers:  Subject to compliance with requirements on fixture schedule on drawings, provide products by one of the following:
	1) Bradley Corporation.
	2) Chicago Faucets.
	3) Delta Faucet Company.
	4) Kohler Co.
	5) Moen Incorporated.
	6) T & S Brass and Bronze Works, Inc.



	C. Break Room Sink Faucets:  Gooseneck, dual-lever-handle mixing valve with sprayer.
	1. General-Duty, Solid-Brass Faucets.
	a. Manufacturers:  Subject to compliance with requirements on fixture schedule on drawings, provide products by one of the following:
	1) Bradley Corporation.
	2) Chicago Faucets.
	3) Delta Faucet Company.
	4) Kohler Co.
	5) Moen Incorporated.
	6) T & S Brass and Bronze Works, Inc.




	2.3 SUPPLY FITTINGS
	A. NSF Standard:  Comply with NSF/ANSI 61, "Drinking Water System Components - Health Effects," for supply-fitting materials that will be in contact with potable water.
	B. Standard:  ASME A112.18.1/CSA B125.1.
	C. Supply Piping:  Chrome-plated brass pipe or chrome-plated copper tube matching water-supply piping size.  Include chrome-plated brass or stainless-steel wall flange.
	D. Supply Stops:  Chrome-plated brass, one-quarter-turn, ball-type or compression valve with inlet connection matching supply piping.
	E. Operation:  Wheel handle.
	F. Risers:
	1. NPS 1/2
	2. Chrome-plated, soft-copper flexible tube.


	2.4 WASTE FITTINGS
	A. Standard:  ASME A112.18.2/CSA B125.2.
	B. Drain:  Grid type with NPS 1-1/2 straight tailpiece.
	C. Trap:
	1. Size:  NPS 1-1/2.
	2. Material:  Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-inch-.


	2.5 GROUT
	A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics:  Nonshrink; recommended for interior and exterior applications.
	C. Design Mix:  5000-psi, 28-day compressive strength.
	D. Packaging:  Premixed and factory packaged.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before sink installation.
	B. Examine walls, floors, and counters for suitable conditions where sinks will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install sinks level and plumb according to roughing-in drawings.
	B. Install supports, affixed to building substrate, for wall-hung sinks.
	C. Install accessible wall-mounted sinks at handicapped/elderly mounting height according to ICC/ANSI A117.1.
	D. Set floor-mounted sinks in leveling bed of cement grout.
	E. Install water-supply piping with stop on each supply to each sink faucet.
	1. Exception:  Use ball, gate, or globe valves if supply stops are not specified with sink.  Comply with valve requirements specified in Section 220523 "General-Duty Valves for Plumbing Piping."
	2. Install stops in locations where they can be easily reached for operation.

	F. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.  Use deep-pattern escutcheons if required to conceal protruding fittings.  Comply with escutcheon requirements specified in Section 220518 "Escutcheons ...
	G. Seal joints between sinks and counters, floors, and walls using sanitary-type, one-part, mildew-resistant silicone sealant.  Match sealant color to fixture color.  Comply with sealant requirements specified in Section 079200 "Joint Sealants."
	H. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible sinks.  Comply with requirements in Section 220719 "Plumbing Piping Insulation."

	3.3 CONNECTIONS
	A. Connect sinks with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size fittings required to match fixtures.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."

	3.4 ADJUSTING
	A. Operate and adjust sinks and controls.  Replace damaged and malfunctioning sinks, fittings, and controls.
	B. Adjust water pressure at faucets to produce proper flow.

	3.5 CLEANING AND PROTECTION
	A. After completing installation of sinks, inspect and repair damaged finishes.
	B. Clean sinks, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.
	C. Provide protective covering for installed sinks and fittings.
	D. Do not allow use of sinks for temporary facilities unless approved in writing by Owner.



	22 47 16 - Pressure Water Coolers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pressure water coolers.
	2. Bottle filling stations.
	3. Supports.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of pressure water cooler and bottle filling station.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings:
	1. Include diagrams for power wiring.


	1.3 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For pressure water coolers and bottle filling stations to include in maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Standards:
	1. Pressure water coolers and bottle filling stations intended to convey or dispense water for human consumption are to comply with the U.S. Safe Drinking Water Act (SDWA), requirements of the Authority Having Jurisdiction (AHJ), and with NSF 61 or NS...
	2. Comply with ASHRAE 34 for water coolers. Provide HFC 134a (tetrafluoroethane) refrigerant unless otherwise indicated.
	3. Comply with UL 399.
	4. Comply with ASME A112.19.3/CSA B45.4.
	5. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	6. Comply with NSF 42 and NSF 53 for water filters for water coolers and bottle filling stations.
	7. Comply with ICC A117.1 for accessible water coolers and bottle filling stations.


	2.2 PRESSURE WATER COOLERS
	A. Pressure Water Coolers - Surface Wall-Mounted
	1. Source Limitations: Obtain surface wall-mounted, stainless steel, pressure water coolers from single source from single manufacturer.
	2. Control: Push bar.
	3. Glass filler.
	4. Bottle Filler: Sensor activation.
	5. Drain: Grid with NPS 1-1/4 tailpiece.
	6. Supply: NPS 3/8 with shutoff valve.
	7. Waste Fitting: ASME A112.18.2/CSA B125.2, NPS 1-1/4 brass P-trap.
	8. Filter: One or more water filters with capacity sized for unit peak flow rate.
	9. Cooling System: Electric, with hermetically sealed compressor, cooling coil, air-cooled condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-metal storage tank, and adjustable thermostat.
	10. Support: Water-cooler carrier.


	2.3 SUPPORTS
	A. Water-Cooler Carrier:
	1. Standard: ASME A112.6.1M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water-supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before fixture installation.
	B. Examine walls and floors for suitable conditions where fixtures will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install fixtures level and plumb according to roughing-in drawings. For fixtures indicated for children, install at height required by authorities having jurisdiction.
	B. Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted fixtures.
	C. Install mounting frames, affixed to building construction, and attach recessed, pressure water coolers, and bottle filling stations to mounting frames.
	D. Install water-supply piping with shutoff valve on supply to each fixture to be connected to domestic-water distribution piping. Install valves in locations where they can be easily reached for operation.
	E. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage system.
	F. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use deep-pattern escutcheons where required to conceal protruding fittings. Comply with escutcheon requirements specified in Section 220500 "Common Work...
	G. Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant, silicone sealant. Match sealant color to fixture color. Comply with sealant requirements specified in Section 079200 "Joint Sealants."

	3.3 PIPING CONNECTIONS
	A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping. Use size fittings required to match fixtures.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."

	3.4 ELECTRICAL CONNECTIONS
	A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	B. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and NECA 1.

	3.5 ADJUSTING
	A. Adjust fixture flow regulators for proper flow and stream height.
	B. Adjust pressure water-cooler temperature settings.

	3.6 CLEANING
	A. After installing fixture, inspect unit. Remove paint splatters and other spots, dirt, and debris. Repair damaged finish to match original finish.
	B. Clean fixtures, on completion of installation, according to manufacturer's written instructions.
	C. Provide protective covering for installed fixtures.
	D. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner.



	23 05 00 - common work for hvac
	PART 1 -  GENERAL
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section includes general requirements for the HVAC installations, materials and equipment.  Additional information and details will be found in other Division 23 Specifications.

	1.3 UNIT PRICES
	A. Provide unit prices as listed in the Bid Form and documents.  Unit prices are for individual items as listed that do not affect the overall design
	a. Equivalent to the same items used in the project, in both appearances where exposed and performance.

	B. Unit prices shall include all materials and labor for a complete installation of equipment or material being added or deleted including modifications to other affected items in order to add or delete item listed.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for equipment and products specified in other Division 23 sections and/or scheduled on the plans.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Color Selection:  Where colors are listed in the specifications and plan schedules, provide color charts or samples for color selection by the Architect.
	a. Color selections shall be from the manufacturers standard colors unless specified as custom color selection.

	C. Sustainable Design Documentation:  Comply with the requirements of Division 1 Section Sustainable Design Requirements.
	1. Provide product data for all materials with VOC content indicating content and documenting compliance with Sustainable Design Criteria for the materials provided including but not limited to adhesives, sealants, paints, coatings etc.
	2. Provide data for materials provided that contain recycled content for use in overall project requirements for recycled materials.  Include cost data.
	3. Provide data for materials and equipment that qualify for regional materials credit.  Include distance to project and cost data.
	4. Provide data for all materials and methods provided or performed contributing to control of indoor-air-quality testing and documentation.


	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For all equipment, products or materials to include in maintenance manuals.
	B. Operation and Maintenance Data: For all systems, subsystems, or equipment to include in emergency, operation, and maintenance manuals.
	C. Software and Firmware Operational Documentation:
	1. Software operating and upgrade manuals.
	2. Program Software Backup: On magnetic media or compact disk, complete with data files.
	3. Device address list.
	4. Printout of software application and graphic screens.

	D. Provide closeout documents in electronic format
	1. PDF format readily readable by all parties.
	2. Subdivide and tabulate all data with a table of contents and electronic tabs for easy navigation through the documents.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. All equipment and materials shall be delivered to the jobsite, stored and protected from the weather.
	1. Store equipment and materials inside storage containers prior to the building being dried in, after which materials may be stored within the building and protected from weather and surrounding construction.


	1.7 COORDINATION
	A. The HVAC Sub Contractor is responsible for coordination of the HVAC work with that of other trades.
	1. Review work and installation of other trades to eliminate conflicts.
	2. Work in conjunction with the General Contractor to install work in a timely manner and assure the construction schedule is accurate for the work to be completed.
	3. Coordinate installations of the HVAC work to allow clearance for work of other trades and still maintain clearance for HVAC equipment that requires service and adequate space for replacement.

	B. Electrical components serving HVAC equipment.
	1. The HVAC Sub Contractor shall verify the size of electrical devices being provided to support his equipment with the Electrical Sub Contractor.
	2. Where submitted equipment requires wiring, breakers or disconnects differs from that indicated on the plans, notify the Electrical Sub Contractor of necessary changes.
	3. Where submitted equipment is different from Basis of Design, assure changes are noted to the Electrical Sub Contractor.  If these require changes in cost, the cost shall be born by the HVAC Sub Contractor.
	4. Unless specifically noted on the plans as provided with the equipment:
	a. Disconnects and starters shall be provided by the Electrical Sub Contractor.
	b. Line side wiring shall be provided by the Electrical Sub Contractor.
	c. Load side wiring between the disconnect/starter shall be provided by the Electrical Sub Contractor.




	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide products indicated on the drawing schedules and/or specifications.
	1. Where a manufacturer's name is listed in the drawing schedule with a reference model number, it is the Basis of Design setting the minimum level of quality and performance.
	4. Manufactures listed indicating the basis of design has been coordinated with work of other trades and space allowances.
	a. Where equipment of equal performance and quality is provided as allowed by the individual specifications, coordinate any changes required to electrical connections and space requirements to accommodate the submitted equipment.
	b. Equipment having better performance and equal or better quality may be offered for approval and if accepted, shall be provided at no additional cost to the project.



	2.2 BASES AND SUPPORTS
	A. Structural equipment supports.
	1. Provide structural support for all equipment mounted above the floor or suspended from structural walls or overhead supports.
	2. Construct all supports of appropriately sized structural shapes, cut and welded to fit equipment being supported.
	3. All structural hangers and supports shall be hot dipped galvanized.
	a. Supports installed inside may utilize structural shapes that are hot dipped prior to fabrication with cut ends and welding joints coated with a cold galvanizing type paint.
	b. Supports installed outside shall be hot dipped galvanized after fabrication.


	B. Pipe and duct supports and hangers shall be hot dipped galvanized with galvanized fasteners and attachments.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine site conditions and progress prior to delivering materials and equipment to the site.
	B. Verify areas of the building for inside storage are dried in and construction sufficiently complete to provide adequate protection to stored materials and equipment and avoid damage resulting from the further construction.

	3.2 INSTALLATION
	A. Install fabricated supports and housekeeping pads after surrounding construction is sufficiently complete for the installation.
	B. Allow ample curing time for housekeeping pads prior to delivering and setting of equipment.

	3.3 PROTECTION
	A. Maintain equipment protection inside and out to maintain all equipment, materials and installations clean and as new.
	B. Protect major equipment from being used as platforms for installation of other materials or construction
	C. Protect major equipment interior spaces from being used to store minor materials.

	3.4 TEMPORARY USE OF HVAC EQUIPMENT
	A. HVAC SYSTEM SHALL NOT BE USED FOR TEMPORARY CONDITIONING OF THE BUILDING.
	B. Air Side Systems shall remain off and all openings protected from construction until the Architect and Engineer provide written notice that the building is considered clean and all significant construction is complete.
	1. Clean and significantly complete is defined as all finishes in place and sanding type operations no longer needed.  Floor finishes and carpet installed and ceilings complete.
	2. Limited operation will be approved as necessary for start-up and verification of correct equipment operation.
	3. Approval shall be documented in writing.

	C. Cleaning and Replacement
	1. Systems operated prior to approval and instructions above shall be cleaned and or replaced.
	a. Duct systems shall be cleaned as specified in Division 23 Duct sections.
	b. Equipment containing coils or heat exchanges opened to the system prior to being satisfactory cleaning shall be replaced.

	2. All systems and equipment accepted and turned over to the Owner shall be new and unused except for final start-up, testing, balancing and commissioning.

	D. Normal operation of the systems may only be started after the following is complete
	1. Building flooring is complete including VCT flooring, carpet, tile, etc.
	2. All ceilings in place including ACT and hard surface ceilings.
	3. All wall finishes complete including sanding, painting and touch up work.
	a. Where final touch up work is required, the systems serving those areas shall be turned off and supply and return openings covered.

	4. The building envelop shall be sealed to prevent infiltration.
	a. Doors and windows shall remain closed except for necessary traffic
	b. Doors shall not be propped open allowing excessive infiltration

	5. Duct and piping insulation shall be complete
	6. Factory required start-ups shall be complete.
	7. Automatic temperature controls shall be installed and programmed to control equipment operation and respond to space conditions.  Operation in a manually set position or speed is not acceptable.
	8. Minimum of MERV 13 filters shall be installed in equipment and return grilles
	9. Outside air intakes shall remained closed and covered when equipment is running and dust producing landscaping or site work is still being finalized.

	E. Test and balancing.
	1. Air Side Test and Balancing shall be accomplished immediately after systems are approved for operation per Paragraph E above.


	3.5 TEMPORARY CONDITIONING
	A. Where temporary conditioning of the building is required to maintain freeze protection, humidification, dehumidification, ventilation, heating or cooling, it shall be provided by temporary equipment.
	B. The temporary conditioning plan shall be determined and documented by the General Contractor for approval.
	C. Temporary equipment may include fans, portable air conditioners, heaters, dehumidifiers, etc as best fits the needs of the building.
	D. Packaged equipment located outside and ducted through windows, doors or other openings is acceptable and shall be coordinated with the General Contractor.
	E. Gas fired portable heating equipment may be used if determined not to be detrimental to materials and finishes already in place.
	F. Water cooled equipment may be used where a suitable supply of water is available and suitable drains provided.



	23 05 29 - hangers and supports for hvac 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. Metal framing systems.
	3. Fastener systems.
	4. Pipe stands.
	5. Equipment supports.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 QUALITY ASSURANCE
	A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code, Section IX.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated 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.


	2.2 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized.
	3. Nonmetallic Coatings: Plastic coated, or epoxy powder-coated.
	4. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel with galvanized or electroplated finish.

	B. Copper Pipe and Tube Hangers:
	1. Description: MSS SP-58, Types 1 through 58, copper-plated steel, factory-fabricated components.
	2. Hanger Rods: Continuous-thread rod, nuts, and washer made of galvanized or electro plated steel.


	2.3 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:
	1. Description: Shop- or field-fabricated, pipe-support assembly made of steel channels, accessories, fittings, and other components for supporting multiple parallel pipes.
	2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
	3. Channels: Continuous slotted carbon-steel channel with inturned lips.
	4. Channel Width: Selected for applicable load criteria.
	5. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
	7. Metallic Coating:  Hot-dip galvanized.


	2.4 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 anchors for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Indoor Applications:  Zinc-coated or stainless-steel.
	2. Outdoor Applications: Stainless steel.


	2.5 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:
	1. Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.
	4. Accessories: Protection pads.


	2.6 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes with hot dipped galvanized coating.

	2.7 MATERIALS
	A. Carbon Steel: ASTM A1011/A1011M.
	B. Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized.
	C. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel. Mating nuts and washers of similar materials as rods.
	D. Grout: ASTM C1107/C1107M, 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.

	E. Finish:
	1. Interior: galvanized with cold galvanizing paint at cuts and welds.
	2. Exterior:  Hot dipped galvanized after fabrication.



	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with requirements in Division 07 "Penetration Firestopping" for firestopping materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.
	B. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall ...

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support together on field-assembled strut systems.
	D. 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 fa...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	F. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	G. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at changes in direction of piping. Install concrete inserts before concrete is placed; fasten inserts to forms and install reinforcing ...
	H. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	I. 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.

	3.3 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.4 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.
	5. Apply cold galvanizing paint to all welds and cuts on interior fabrications.
	6. Hot dip galvanize all fabrications after fabrication on exterior fabrications.


	3.5 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.6 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports with cold galvanizing paint.
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

	B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A780/A780M.

	3.7 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use galvanized carbon-steel pipe hangers and supports, metal trapeze pipe hangers and metal framing systems and attachments for general service applications.
	F. Use copper-plated pipe hangers and galvanized or electroplated steel attachments for copper piping and tubing.
	G. 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 12.
	2. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to NPS 12 if little or no insulation is required.

	H. 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 12.
	2. Galvanized Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 12 if longer ends are required for riser clamps.

	I. 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. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of building attachments.

	J. 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. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
	6. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural steel.

	K. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	L. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.



	23 05 53 - identification for hvac 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.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	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.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment:
	1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick.
	2. Letter Color:  White.
	3. Background Color:  Black.
	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 4 by 1-1/2” inch.
	6. Minimum Letter Size: 3/4 inch for name of units if viewing distance is less than 72 inches, and proportionately larger lettering for greater viewing distances.
	7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content: Include equipment's Drawing designation or unique equipment number.

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	B. Letter Color:  White.
	C. Background Color:  Red.
	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 4 by 1-1/2 inch.
	F. Minimum Letter Size: 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-quarters the size of principal lettering.
	G. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	H. 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 according to ASME A13.1.
	B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; also include 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 inch for viewing distances up to 72 inches and proportionately larger lettering for greater viewing distances.  Lettering of ½” may be used where outside diameter of pipe with insulation if used is less than 1-1/2”.


	2.4 WARNING TAGS
	A. Description: 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.
	2. Fasteners:  Reinforced grommet and wire or string.
	3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color: Safety-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 GENERAL INSTALLATION REQUIREMENTS
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.

	3.3 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.
	C. Where equipment is located above accessible ceilings provide additional labels on the ceiling grid below equipment.
	a. ½” tall label with 3/8” lettering.
	b. White background with black lettering.


	3.4 PIPE LABEL INSTALLATION
	A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. 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 and on both sides of 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.

	B. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including pipes where flow is allowed in both directions.

	3.5 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.



	23 05 93 - testing, adjusting, and balancing for hvac
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Balancing Air Systems:
	a. Constant-volume air systems.

	2. Testing, Adjusting, and Balancing Equipment:
	a. Constant-Volume air systems.
	b. Motors.
	c. Condensing units.

	3. Testing, adjusting, and balancing existing systems and equipment.
	4. Vibration tests.
	5. Duct leakage tests.
	6. Control system verification.


	1.3 DEFINITIONS
	A. AABC: Associated Air Balance Council.
	B. BAS: Building automation systems.
	C. NEBB: National Environmental Balancing Bureau.
	D. TAB: Testing, adjusting, and balancing.
	E. TABB: Testing, Adjusting, and Balancing Bureau.
	F. TAB Specialist: An independent entity meeting qualifications to perform TAB work.
	G. TDH: Total dynamic head.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: Within 60 days of Contractor's Notice to Proceed, submit documentation that the TAB specialist and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Strategies and Procedures Plan: Within 60 days of Contractor's Notice to Proceed, submit TAB strategies and step-by-step procedures as specified in "Preparation" Article.
	C. Certified TAB reports.
	D. Sample report forms.
	E. Instrument calibration reports, to include the following:
	1. Instrument type and make.
	2. Serial number.
	3. Application.
	4. Dates of use.
	5. Dates of calibration.


	1.5 QUALITY ASSURANCE
	A. TAB Specialists Qualifications: Certified by AABC.
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
	2. TAB Technician: Employee of the TAB specialist and certified by AABC as a TAB technician.

	B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111, Section 4, "Instrumentation."
	C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.7.2.3 - "System Balancing."


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems designs that may preclude proper TAB of systems and equipment.
	B. Examine installed systems for balancing devices, such as test ports and manual volume dampers. Verify that locations of these balancing devices are applicable for intended purpose and are accessible.
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine design data including HVAC system descriptions, statements of design assumptions for environmental conditions and systems output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine equipment performance data including fan curves.
	1. Relate performance data to Project conditions and requirements, including system effects that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
	2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed under conditions different from the conditions used to rate equipment performance. To calculate system effects for air systems, use tables and charts fou...

	F. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	G. Examine test reports specified in individual system and equipment Sections.
	H. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters are clean, and equipment with functioning controls is ready for operation.
	I. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	J. Examine operating safety interlocks and controls on HVAC equipment.
	K. Report deficiencies discovered before and during performance of TAB procedures. Observe and record system reactions to changes in conditions. Record default set points if different from indicated values.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes the following:
	1. Equipment and systems to be tested.
	2. Strategies and step-by-step procedures for balancing the systems.
	3. Instrumentation to be used.
	4. Sample forms with specific identification for all equipment.

	B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:
	1. Airside:
	a. Verify that building has been accepted by the Engineer as being clean and ready for building systems to operate.
	c. Duct systems are clean and complete with terminals installed.
	d. Volume, smoke, and fire dampers are open and functional.
	e. Clean filters are installed.
	f. Fans are operating, free of vibration, and rotating in correct direction.
	g. Variable-frequency controllers' startup is complete and safeties are verified.
	h. Automatic temperature-control systems are operational.
	i. Ceilings are installed.
	j. Windows and doors are installed.
	k. Suitable access to balancing devices and equipment is provided.



	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Total System Balance" or SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing" and in this Section.
	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	1. After testing and balancing, patch probe holes in ducts with same material and thickness as used to construct ducts.
	2. After testing and balancing, install test ports and duct access doors that comply with requirements in Section 233300 "Air Duct Accessories."
	3. Install and join new insulation that matches removed materials. Restore insulation, coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation," Section 230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping Insu...

	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and recommended testing procedures. Cross-check the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	D. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air dampers through the supply-fan discharge and mixing dampers.
	E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	F. Verify that motor starters are equipped with properly sized thermal protection.
	G. Check dampers for proper position to achieve desired airflow path.
	H. Check for airflow blockages.
	I. Check condensate drains for proper connections and functioning.
	J. Check for proper sealing of air-handling-unit components.
	K. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

	3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	1. Measure total airflow.
	a. Set outside-air, return-air, and relief-air dampers for proper position that simulates minimum outdoor-air conditions.
	b. Where duct conditions allow, measure airflow by main Pitot-tube traverse. If necessary, perform multiple Pitot-tube traverses, close to the fan and prior to any outlets, to obtain total airflow.
	c. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil traverse may be acceptable.

	2. Measure fan static pressures as follows:
	a. Measure static pressure directly at the fan outlet or through the flexible connection.
	b. Measure static pressure directly at the fan inlet or through the flexible connection.
	c. Measure static pressure across each component that makes up the air-handling system.
	d. Report artificial loading of filters at the time static pressures are measured.

	3. Review Record Documents to determine variations in design static pressures versus actual static pressures. Calculate actual system-effect factors. Recommend adjustments to accommodate actual conditions.
	4. Obtain approval from Engineer for adjustment of fan speed higher or lower than indicated speed. Comply with requirements in HVAC Sections for air-handling units for adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit ...
	5. Do not make fan-speed adjustments that result in motor overload. Consult equipment manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor amperage to ensure that no overload occurs. Measure amperage in full-cooling, fu...

	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows.
	1. Measure airflow of submain and branch ducts.
	2. Adjust submain and branch duct volume dampers for specified airflow.
	3. Re-measure each submain and branch duct after all have been adjusted.

	C. Adjust air inlets and outlets for each space to indicated airflows.
	1. Set airflow patterns of adjustable outlets for proper distribution without drafts.
	2. Measure inlets and outlets airflow.
	3. Adjust each inlet and outlet for specified airflow.
	4. Re-measure each inlet and outlet after they have been adjusted.

	D. Verify final system conditions.
	1. Re-measure and confirm that minimum outdoor, return, and relief airflows are within design. Readjust to design if necessary.
	2. Re-measure and confirm that total airflow is within design.
	3. Re-measure all final fan operating data, rpms, volts, amps, and static profile.
	4. Mark all final settings.
	5. Test system in economizer mode. Verify proper operation and adjust if necessary.
	6. Measure and record all operating data.
	7. Record final fan-performance data.


	3.6 PROCEDURES FOR MOTORS
	A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the following data:
	1. Manufacturer's name, model number, and serial number.
	2. Motor horsepower rating.
	3. Motor rpm.
	4. Phase and hertz.
	5. Nameplate and measured voltage, each phase.
	6. Nameplate and measured amperage, each phase.
	7. Starter size and thermal-protection-element rating.
	8. Service factor and frame size.

	B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to prove proper operation.

	3.7 PROCEDURES FOR CONDENSING UNITS
	A. Verify proper rotation of fans.
	B. Measure entering- and leaving-air temperatures.
	C. Record fan and motor operating data.

	3.8 TOLERANCES
	A. Set HVAC system's airflow rates and water flow rates within the following tolerances:
	1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus 10 or minus zero percent.
	2. Air Outlets and Inlets:
	a. Greater than 100 cfm:  Plus or minus 10 percent
	b. Less Than 100 cfm:  Plus or minus 20 percent.


	B. Maintaining pressure relationships as designed shall have priority over the tolerances specified above.

	3.9 PROGRESS REPORTING
	A. Initial Construction-Phase Report: Based on examination of the Contract Documents as specified in "Examination" Article, prepare a report on the adequacy of design for systems balancing devices. Recommend changes and additions to systems balancing ...
	B. Status Reports: Prepare weekly progress reports to describe completed procedures, procedures in progress, and scheduled procedures. Include a list of deficiencies and problems found in systems being tested and balanced. Prepare a separate report fo...
	C. Where deficiencies have been identified, assist contractor in making necessary changes to correct the deficiency.
	1. Report deficiency corrective measures and verify correction has been made.
	2. Verify/remeasure performance once deficiency has been corrected


	3.10 FINAL REPORT
	A. General: Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.
	3. Certify validity and accuracy of field data.

	B. Final Report Contents: In addition to certified field-report data, include the following:
	1. Fan curves.
	2. Manufacturers' test data.
	3. Field test reports prepared by system and equipment installers.
	4. Other information relative to equipment performance; do not include Shop Drawings and Product Data.
	5. Deficiency report with corrective measures and verification of corrections.

	C. General Report Data: In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB specialist.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB supervisor who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report. Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.
	d. Deficiency reports and corrective actions.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer's name, type, size, and fittings.
	14. Notes to explain why certain final data in the body of reports vary from indicated values.
	15. Test conditions for fans and pump performance forms including the following:
	a. Settings for outdoor-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Cooling coil, wet- and dry-bulb conditions.
	d. Fan drive settings including settings and percentage of maximum pitch diameter.
	e. Other system operating conditions that affect performance.


	D. System Diagrams: Include schematic layouts of air systems. Present each system with single-line diagram and include the following:
	1. Quantities of outdoor, supply, return, and exhaust airflows.
	2. Duct, outlet, and inlet sizes.
	3. Balancing stations.
	4. Position of balancing devices.

	E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Unit arrangement and class.
	g. Discharge arrangement.
	h. Sheave make, size in inches, and bore.
	i. Center-to-center dimensions of sheave and amount of adjustments in inches.
	j. Number, make, and size of belts.
	k. Number, type, and size of filters.

	2. Motor Data:
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in inches, and bore.
	f. Center-to-center dimensions of sheave and amount of adjustments in inches.

	3. Test Data (Indicated and Actual Values):
	a. Total airflow rate in cfm.
	b. Total system static pressure in inches wg.
	c. Fan rpm.
	d. Discharge static pressure in inches wg.
	e. Filter static-pressure differential in inches wg.
	f. Cooling-coil static-pressure differential in inches wg.
	g. Outdoor airflow in cfm.
	h. Return airflow in cfm.
	i. Outdoor-air damper position.
	j. Return-air damper position.


	F. Apparatus-Coil Test Reports:
	1. Coil Data:
	a. System identification.
	b. Location.
	c. Coil type.
	d. Number of rows.

	2. Test Data (Indicated and Actual Values):
	a. Airflow rate in cfm.
	b. Air pressure drop in inches wg.
	c. Outdoor-air, wet- and dry-bulb temperatures in deg F.
	d. Return-air, wet- and dry-bulb temperatures in deg F.
	e. Entering-air, wet- and dry-bulb temperatures in deg F.
	f. Leaving-air, wet- and dry-bulb temperatures in deg F.
	g. Refrigerant expansion valve and refrigerant types.
	h. Refrigerant suction pressure in psig.
	i. Refrigerant suction temperature in deg F.


	G. Fan Test Reports: For supply, return, and exhaust fans, include the following:
	1. Fan Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and size.
	e. Manufacturer's serial number.
	f. Arrangement and class.
	g. Sheave make, size in inches, and bore.
	h. Center-to-center dimensions of sheave and amount of adjustments in inches.

	2. Motor Data:
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in inches, and bore.
	f. Center-to-center dimensions of sheave, and amount of adjustments in inches.
	g. Number, make, and size of belts.

	3. Test Data (Indicated and Actual Values):
	a. Total airflow rate in cfm.
	b. Total system static pressure in inches wg.
	c. Fan rpm.
	d. Discharge static pressure in inches wg.
	e. Suction static pressure in inches wg.


	H. Instrument Calibration Reports:
	1. Report Data:
	a. Instrument type and make.
	b. Serial number.
	c. Application.
	d. Dates of use.
	e. Dates of calibration.



	3.11 VERIFICATION OF TAB REPORT
	A. The TAB specialist's test and balance engineer shall conduct the inspection in the presence of Architect/Engineer.
	B. Architect/Engineer shall randomly select measurements, documented in the final report, to be rechecked. Rechecking shall be limited to either 10 percent of the total measurements recorded or the extent of measurements that can be accomplished in a ...
	C. If rechecks yield measurements that differ from the measurements documented in the final report by more than the tolerances allowed, the measurements shall be noted as "FAILED."
	D. If the number of "FAILED" measurements is greater than 10 percent of the total measurements checked during the final inspection, the testing and balancing shall be considered incomplete and shall be rejected.
	E. If TAB work fails, proceed as follows:
	1. TAB specialists shall recheck all measurements and make adjustments. Revise the final report and balancing device settings to include all changes; resubmit the final report and request a second final inspection.
	2. If the second final inspection also fails, Owner may contract the services of another TAB specialist to complete TAB work according to the Contract Documents and deduct the cost of the services from the original TAB specialist's final payment.

	F. Prepare test and inspection reports.



	23 07 13 ET - Duct Insulation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes insulating the following duct services:
	1. Indoor, concealed supply and outdoor air.
	2. Indoor, exposed supply and outdoor air.
	3. Indoor, concealed return located in unconditioned space.

	B. Related Sections:
	1. Section 230716 "HVAC Equipment Insulation."
	2. Section 230719 "HVAC Piping Insulation."
	3. Section 233113 "Metal Ducts" for duct liners.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory- and field-applied if any).

	1.4 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 E84, by a testing agency acceptable to authorities having jurisdiction. Factory label insulation and jacket materia...
	1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index of 150 or less.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.
	B. Insulation shall be stored in weather tight storage containers on site prior to building being accepted as being dried in.
	C. After acceptance of the building being dried in, insulation may be stored inside the building, above the floor and covered to prevent contamination from

	1.6 COORDINATION
	A. Coordinate clearance requirements with duct Installer for duct insulation application.  Establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and for space required for maintenance.

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing.
	B. Schedule insulation application for interior ductwork after the building is accepted as being dried in.
	C. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C795.
	E. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C553, Type II and ASTM C1290, Type III with factory-applied FSK jacket.

	2.2 FIRE-RATED INSULATION SYSTEMS
	A. Fire-Rated Blanket: High-temperature, flexible, blanket insulation with FSK jacket that is tested and certified to provide a 2-hour fire rating by an NRTL acceptable to authorities having jurisdiction.

	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. Mineral-Fiber Adhesive: Comply with MIL-DTL-3316D, Class 2, Grade A.

	2.4 MASTICS AND COATINGS
	A. Materials shall be compatible with insulation materials, jackets, and substrates.
	B. Vapor-Retarder Mastic: Water based; suitable for indoor use on below ambient services.
	1. Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2, Table 2, for insulation type and service conditions.
	2. Service Temperature Range: Minus 20 to plus 180 deg F.
	3. Comply with MIL-PRF-19565C, Type II, for permeance requirements.

	C. Vapor-Retarder Mastic: Solvent based; suitable for outdoor use on below ambient services.
	1. Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2, Table 2, for insulation type and service conditions.
	2. Service Temperature Range: Minus 50 to plus 220 deg F.

	D. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.
	1. Water-Vapor Permeance: ASTM E96, greater than 1.0 perm at manufacturer's recommended dry film thickness.
	2. Service Temperature Range: Minus 20 to plus 180 deg F.


	2.5 SEALANTS
	A. FSK and Metal Jacket Flashing Sealants:
	1. Materials shall be compatible with insulation materials, jackets, and substrates.
	2. Fire- and water-resistant, flexible, elastomeric sealant.
	3. Service Temperature Range: Minus 40 to plus 250 deg F.
	4. Color: Aluminum.


	2.6 TAPES
	A. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C1136.
	1. Width: 3 inches.
	2. Thickness: 6.5 mils.
	3. Adhesion: 90 ounces force/inch in width.
	4. Elongation: 2 percent.
	5. Tensile Strength: 40 lbf/inch in width.
	6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

	B. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
	1. Width: 2 inches.
	2. Thickness: 3.7 mils.
	3. Adhesion: 100 ounces force/inch in width.
	4. Elongation: 5 percent.
	5. Tensile Strength: 34 lbf/inch in width.


	2.7 SECUREMENTS
	A. Bands:
	1. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch wide with wing seal or closed seal.
	2. Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept metal bands. Spring size determined by manufacturer for application.

	B. Insulation Pins and Hangers:
	1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to projecting spindle that is capable of holding insulation, of thickness indicated, securely in position indicated when self-locking washer is in place. Comply with t...
	a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.
	b. Spindle:  Aluminum, fully annealed, 0.106-inch-diameter shank, length to suit depth of insulation indicated.
	c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated capability to bond insulation hanger securely to substrates indicated without damaging insulation, hangers, and substrates.

	2. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate fastened to projecting spindle that is capable of holding insulation, of thickness indicated, securely in position indicated when self-locking washer is in place. Comply w...
	a. Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter.
	b. Spindle: Nylon, 0.106-inch-diameter shank, length to suit depth of insulation indicated, up to 2-1/2 inches.
	c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated capability to bond insulation hanger securely to substrates indicated without damaging insulation, hangers, and substrates.

	3. Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle that is capable of holding insulation, of thickness indicated, securely in position indicated when self-locking washer is in place. Comply with the following requirements:
	a. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.
	b. Spindle:  Aluminum, fully annealed, 0.106-inch-diameter shank, length to suit depth of insulation indicated.
	c. Adhesive-backed base with a peel-off protective cover.

	4. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick, aluminum sheet, with beveled edge sized as required to hold insulation securely in place but not less than 1-1/2 inches in diameter.
	a. Protect ends with capped self-locking washers incorporating a spring steel insert to ensure permanent retention of cap in exposed locations.

	5. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick nylon sheet, with beveled edge sized as required to hold insulation securely in place but not less than 1-1/2 inches in diameter.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.
	3. Verify the building has been accepted as dried in.

	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.

	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 ducts and fittings.
	B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for each item of duct 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. Keep insulation materials dry during application and finishing.
	G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	H. Install insulation with least number of joints practical.
	I. 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. 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.

	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	L. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	M. 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.

	3.4 PENETRATIONS
	A. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.
	4. Seal jacket to wall flashing with flashing sealant.

	B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.

	3.5 DUCT INSULATION SCHEDULE, GENERAL
	A. Plenums and Ducts Requiring Insulation:
	1. Indoor, concealed supply and outdoor air.
	2. Indoor, exposed supply, return, and outdoor air.

	B. Items Not Insulated:
	1. Fibrous-glass ducts.
	2. Metal ducts with duct liner, including double wall ducts, of sufficient thickness to comply with energy code and ASHRAE/IESNA 90.1.
	3. Factory-insulated flexible ducts.
	4. Factory-insulated plenums and casings.
	5. Flexible connectors.
	6. Vibration-control devices.
	7. Factory-insulated access panels and doors.


	3.6 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Concealed Duct Work within the building insulated envelope:
	1. Supply-air, return-air, outside-air and relief air ducts
	2. Rectangular, round and flat-oval
	3. Use the following insulation type and thickness:




	23 11 26 FL - Facility Liquefied-Petroleum Gas Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Steel pipe and fittings.
	2. PE pipe, tubing, and fittings.
	3. Piping specialties.
	4. Manual gas shutoff valves.
	5. Motorized gas valves.
	6. Pressure regulators.
	7. Dielectric fittings.
	8. Detectable warning tape.


	1.2 DEFINITIONS
	A. LPG: Liquefied-petroleum gas.
	B. PE: Polyethylene.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of the following:
	1. Piping specialties.
	2. Corrugated, stainless-steel tubing with associated components.
	3. Valves: Include pressure rating, capacity, settings, and electrical connection data of selected models.
	4. Pressure Regulators: Indicate pressure ratings and capacities.
	5. Service Meters: Indicate pressure ratings and capacities. Include bypass fittings, meter bars, and supports.
	6. Dielectric fittings.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids: Remove and dispose of liquids from existing LPG piping according to requirements of authorities having jurisdiction.
	B. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	C. Store pipes and tubes with protective PE coating to avoid damaging coating and protect from direct sunlight.
	D. Protect stored PE pipes, tubing, and valves from direct sunlight.

	1.5 PROJECT CONDITIONS
	A. Perform site survey, research public utility records, and verify existing utility locations. Contact utility-locating service for area where Project is located.


	PART 2 -  PRODUCTS
	A. Comply with requirements of NFPA 58 and the International Fuel Gas Code for LPG distribution system, including materials, installation, and testing.
	B. Minimum Operating-Pressure Ratings:
	1. Minimum Operating Pressure for Piping and Valves: 125 psig unless otherwise indicated.

	C. LPG System Pressure within Buildings:
	1. System Pressure within Buildings, One Pressure Range: 2 psig or less. See piping schedule on plans for project specific schedule.

	2.2 PIPE, TUBING, AND FITTINGS
	A. Steel Pipe: ASTM A53/A53M black steel, Schedules 40 and 80, Type E or S, Grade B.
	1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
	2. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.
	3. Protective Coating for Underground Piping: Factory-applied, three-layer coating of epoxy, adhesive, and PE.
	a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.


	B. PE Pipe, Tubing, and Fittings:
	1. PE Pipe and Tubing: ASTM D2513, SDR 11.
	2. PE Fittings: ASTM D2683, socket-fusion type or ASTM D3261, butt-fusion type.
	3. PE Transition Fittings: Factory-fabricated fittings with PE pipe complying with ASTM D2513, SDR 11, and steel pipe complying with ASTM A53/A53M, black steel, Schedule 40, Type E or S, Grade B.
	4. Anodeless Service-Line Risers: Factory fabricated and leak tested.
	a. Underground Portion: PE pipe complying with ASTM D2513, SDR 11 inlet.
	b. Casing: Steel pipe complying with ASTM A53/A53M, Schedule 40, black steel, Type E or S, Grade B with corrosion-protective coating covering. Vent casing aboveground.
	c. Aboveground Portion: PE transition fitting.
	d. Outlet is to be threaded or flanged or suitable for welded connection.
	e. Tracer wire connection.
	f. Ultraviolet shield.
	g. Stake supports with factory finish to match steel pipe casing or carrier pipe.



	2.3 PIPING SPECIALTIES
	A. Appliance Flexible Connectors:
	1. Indoor, Fixed-Appliance Flexible Connectors: ANSI Z21.24.
	2. Indoor, Movable-Appliance Flexible Connectors: ANSI Z21.69.
	3. Outdoor, Appliance Flexible Connectors: ANSI Z21.75.
	4. CSST with polymer coating.
	5. Operating-Pressure Rating: 0.5 psig.
	6. End Fittings: Zinc-coated steel.
	7. Threaded Ends: ASME B1.20.1.
	8. Maximum Length: 36 inches.


	2.4 JOINING MATERIALS
	A. Joint Compound and Tape: Suitable for LPG.

	2.5 MANUAL GAS SHUTOFF VALVES
	A. Manual Gas Shutoff Valves - Metallic:
	1. Description: Metallic ball valve or metallic plug valve of type indicated in schedules under Part 3.
	2. Standards:
	a. ASME B16.33.

	3. System Pressure Rating: 125psig
	4. End Connections:
	a. Threaded Ends: ASME B1.20.1.
	b. Dryseal Threads on Flare Ends: ASME B1.20.3.
	c. Flanged Ends: ASME B16.5 for steel flanges.


	B. Manual Gas Shutoff Ball Valves - PE:
	1. Standard: ASME B16.40.
	2. Body: PE.
	3. Ball: Polypropylene.
	4. Stem: Acetal.
	5. Seats and Seals: NBR.
	6. Ends: Plain or fusible to match piping.
	7. CWP Rating: 125 psig.
	8. Operating Temperature: Minus 20 to plus 140 deg F.
	9. Operator: Nut or flat head for key operation.

	C. Valve Boxes:
	1. Cast-iron, two-section box.
	2. Top section with cover with "GAS" lettering.
	3. Bottom section with base to fit over valve and barrel a minimum of 5 inches in diameter.
	4. Adjustable cast-iron extensions of length required for depth of bury.
	5. Include tee-handle, steel operating wrench with socket end fitting valve nut or flat head and with stem of length required to operate valve.


	2.6 PRESSURE REGULATORS
	A. Line-Pressure Regulators:
	1. Standards:
	a. NFPA 58.
	b. ANSI Z21.80/CSA 6.22.

	2. Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet and no pressure-sensing piping external to the regulator.
	3. Pressure regulator is to maintain discharge pressure-setting downstream and is not exceed 150 percent of design discharge pressure at shutoff.
	4. Maximum Inlet Pressure: 10 psig
	5. Maximum Outlet Pressure: 2 psig.
	6. End Connections: Threaded for regulators NPS 2 and smaller; flanged for regulators NPS 2-1/2 and larger.
	7. Overpressure Protection Device: Factory mounted on pressure regulator.
	8. Atmospheric Vent: Factory- or field-installed, stainless steel screen in opening if not connected to vent piping.

	B. Appliance Pressure Regulators:
	1. Standards:
	a. NFPA 58.

	2. Regulator may include vent-limiting device, instead of vent connection, if approved by authorities having jurisdiction.
	3. Maximum Inlet Pressure: 2 psig
	4. Maximum Outlet Pressure: 1 psig
	5.
	6. Integral ball-check bypass valve.


	2.7 DIELECTRIC FITTINGS
	A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Standard: ASSE 1079.
	2. Pressure Rating: 125 psig minimum at 180 deg F.
	3. End Connections: Solder-joint copper alloy and threaded ferrous.


	2.8 DETECTABLE WARNING TAPE
	A. Acid- and alkali-resistant PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of utility, with metallic core encased in a prote...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for LPG piping system to verify actual locations of piping connections before equipment installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 EARTHWORK
	A. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and backfilling.

	3.3 PREPARATION
	A. Close equipment-shutoff valves before turning off LPG to premises or piping section.
	B. Inspect LPG piping in accordance with code(s) and authority having jurisdiction to determine that LPG utilization devices are turned off in piping section affected.
	C. Comply with requirements of code(s) and authority having jurisdiction for prevention of accidental ignition.

	3.4 INSTALLATION OF OUTDOOR PIPING
	A. Comply with code and authority having jurisdiction requirements for installation and purging of LPG piping.
	B. Install underground, LPG piping buried a minimum of 12 inches below finished grade. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and backfilling.
	C. Steel Piping with Protective Coating:
	1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
	2. Repair damage to PE coating on pipe as recommended in writing by protective coating manufacturer.
	3. Replace pipe having damaged PE coating with new pipe.

	D. Install fittings for changes in direction and branch connections.

	3.5 INSTALLATION OF INDOOR PIPING
	A. Comply with NFPA 58 for installation and purging of LPG piping.
	B. 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, and other design considerations. Install piping...
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction.
	D. Install piping in concealed locations unless otherwise indicated. Piping in equipment rooms and service areas may be installed exposed. Piping is not to be installed in inaccessible locations.
	E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	F. Locate valves for easy access from a standing position.
	G. Install LPG piping at uniform grade of 2 percent down toward drip and sediment traps.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Comply with requirements in Sections specifying gas-fired appliances and equipment, and verify final appliance and equipment locations for roughing-in.
	K. Drips and Sediment Traps: Install drips at points where condensate may collect, including service-meter outlets. Locate where readily accessible to permit cleaning and emptying. Do not install where condensate is subject to freezing.
	1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. Use nipple a minimum length of three pipe diameters, but not less than 3 inches long and same size as connected pipe. Install with space below bottom of drip...

	L. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.
	M. Connect branch piping from top or side of horizontal piping.
	N. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment. Unions are not required at flanged connections.
	O. Do not use LPG piping as grounding electrode.
	P. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping."

	3.6 INSTALLATION OF VALVES
	A. Install manual gas shutoff valve for each gas appliance ahead of CSST, aluminum, or copper connector.
	B. Install underground valves with valve boxes.
	C. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.
	D. Install earthquake valves aboveground outside buildings according to listing.
	E. Install anode for metallic valves in underground PE piping.
	F. Do not install valves in return-air plenums.

	3.7 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full ID of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is specified.
	5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. Welded Joints:
	1. Construct joints in accordance with AWS D10.12/D10.12M, using qualified processes and welding operators.
	2. Bevel plain ends of steel pipe.
	3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where damage to coating occurs during construction.

	E. Brazed Joints: Construct joints in accordance with AWS's "Brazing Handbook," Ch. 22, "Pipe and Tube."
	F. Flanged Joints: Install gasket material, size, type, and thickness appropriate for LPG service. Install gasket concentrically positioned.
	G. Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not overtighten.
	H. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or paper towels. Join in accordance with ASTM D2657.
	1. Plain-End Pipe and Fittings: Use butt fusion.
	2. Plain-End Pipe and Socket Fittings: Use socket fusion.


	3.8 PIPING CONNECTIONS
	A. Connect to utility's gas main according to utility's procedures and requirements.
	B. Install LPG piping electrically continuous and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance in accordance with NFPA 70.
	C. Install piping adjacent to appliances to allow service and maintenance of appliances.
	D. Connect piping to appliances using manual gas-shutoff valves and unions. Install valve within 72 inches of each gas-fired appliances and equipment. Install union between valve and appliances or equipment.

	3.9 INSTALLATION OF LABELING AND IDENTIFICATION
	A. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for piping and valve identification.
	B. Install detectable warning tape directly above gas piping, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.
	C. Label and identify gas piping and pressure outside a multitenant building by tenant.

	3.10 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Comply with requirements of the code(s) and authority having jurisdiction for testing, inspection, and purging of LPG installation.

	B. LPG installation will be considered defective if it does not pass tests and inspections. Defective products are to be replaced.
	C. Prepare test and inspection reports.

	3.11 OUTDOOR PIPING SCHEDULE
	A. Underground piping is to be:
	1. PE pipe, tubing, and fittings joined by heat-fusion, or mechanical couplings; service-line risers with tracer wire terminated in an accessible location.

	B. Aboveground piping is to be:
	1. Schedule 40, steel pipe with malleable-iron fittings and threaded joints.


	3.12 INDOOR PIPING SCHEDULE
	A. Aboveground piping is to be:
	1. Schedule 40, steel pipe with malleable-iron fittings and threaded joints.


	3.13 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe NPS 2 and smaller is to be the following:
	1. One-piece, bronze ball valve with bronze trim.
	2. Two-piece, full-port, bronze ball valves with bronze trim.
	3. Bronze plug valve.

	B. Valves for pipe NPS 2-1/2 (DN 65) and larger is to be the following:
	1. Two-piece, full-port, bronze ball valves with bronze trim.
	2. Bronze plug valve.
	3. Cast-iron, non-lubricated plug valve.




	23 23 00 gfm - refrigerant piping
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Refrigerant pipes and fittings.


	1.3 ACTION SUBMITTALS
	A. Product Data: For refrigerant piping, fittings and piping specialty.

	1.4 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to 2010 ASME Boiler and Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications."
	B. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems."
	C. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components."

	1.5 PRODUCT STORAGE AND HANDLING
	A. Store piping with end caps in place to ensure that piping interior and exterior are clean when installed.


	PART 2 -  PRODUCTS
	2.1 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/A5.8M.


	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS FOR REFRIGERANT
	A. Refrigerant Piping for Air-Conditioning Applications: Copper, Type ACR, drawn-temper tubing and wrought-copper fittings with brazed or soldered joints.

	3.2 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Install piping as indicated with VRF system vendor’s approved pipe sizing for system provided.
	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. Install piping as short and direct as possible, with a minimum number of joints, elbows, and fittings.
	J. Arrange piping to allow inspection and service of refrigeration equipment.
	K. Install piping with adequate clearance between pipe and adjacent walls and hangers or between pipes for insulation installation.

	3.3 PIPE JOINT CONSTRUCTION
	A. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, to prevent scale formation.
	B. Soldered Joints: Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook."
	C. 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.


	3.4 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with Division 23 "Hangers and Supports for HVAC Piping and Equipment" for hangers, supports, and anchor devices.
	B. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet long.
	2. Copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.

	C. Install hangers for copper tubing, with maximum horizontal spacing and minimum rod diameters, to comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	D. Support horizontal piping within 12 inches of each fitting.
	E. Support vertical runs of copper tubing to comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Comply with ASME B31.5, Chapter VI.
	2. Test refrigerant piping per VRF system manufacturer’s instructions.

	B. Prepare test and inspection reports.

	3.6 SYSTEM CHARGING
	A. Charge system using the following procedures:
	1. Charge per VRF Manufacturer’s instructions..




	23 31 13 - Metal Ducts
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Single-wall rectangular ducts and fittings.
	2. Double-wall rectangular ducts and fittings.
	3. Single-wall round and flat-oval ducts and fittings.
	4. Double-wall round and flat-oval ducts and fittings.
	5. Sheet metal materials.
	6. Duct liner.
	7. Sealants and gaskets.
	8. Hangers and supports.
	9. Seismic-restraint devices.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of the following products:
	1. Liners and adhesives.
	2. Sealants and gaskets.
	3. Seismic-restraint devices.

	B. Sustainable Design Submittals:
	1. Product Data: For adhesives, indicating VOC content.
	2. Product Data: For sealants, indicating VOC content.

	C. Construction submittal data:
	1. Fabrication, assembly, and gages provided base on size and pressure class.
	2. Fittings.
	3. Reinforcement and spacing.
	4. Seam and joint construction.
	5. Hangers and supports, including methods for duct and building attachment, seismic restraints, and vibration isolation.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Duct Design: Duct construction, including sheet metal thicknesses, seam and joint construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and with performance requir...
	B. Structural Performance: Duct hangers and supports and seismic restraints shall withstand the effects of gravity and seismic loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and Fl...
	1. Seismic Hazard Level where required will be listed on the mechanical plan sheets.

	C. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in ASHRAE 62.1.
	D. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment," and Section 7 - "Construction and System Startup."
	E. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."
	F. Duct Dimensions: Unless otherwise indicated on the plans, all duct dimensions indicated on Drawings are inside clear dimensions and do not include insulation or duct wall thickness.

	2.2 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	1. Construct ducts of G-90 galvanized sheet steel unless otherwise indicated.

	B. Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materials involve...
	C. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, ...
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 4, "Fittings and Other Construction," for static-pres...

	2.3 SINGLE-WALL ROUND  DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	1. Construct ducts of galvanized sheet steel unless otherwise indicated.

	B. Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of the round sides connecting the flat portions of the duct (minor dimension).
	C. Transverse Joints: Double O-Ring type seal or flanged and gasketed joints.
	D. Longitudinal Seams: Spiral wound factory formed seal from continuous roll of metal.
	E. Tees and Laterals: Factory formed and welded joints.

	2.4 DOUBLE-WALL ROUND DUCTS AND FITTINGS
	A. Round Ducts: Indicated dimensions are the duct diameter of the inner duct.
	1. Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on static-pressure class unless otherwise indicated.
	a. Construct ducts of galvanized sheet steel unless otherwise indicated.

	2. Transverse Joints: Double O-Ring seal or flanged and gasketed.
	3. Longitudinal Seams: Spiral wound factory formed seal from continuous roll.
	4. Tees and Laterals: Factory formed and welded joints.

	B. Inner Duct: Minimum 24-gauge perforated galvanized sheet steel having 3/32-inch-diameter perforations, with overall open area of 23 percent.
	C. Interstitial Insulation: Fibrous-glass liner complying with ASTM C1071, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
	1. Maximum Thermal Conductivity:  0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.
	2. Install spacers that position the inner duct at uniform distance from outer duct without compressing insulation.
	3. Coat insulation with antimicrobial coating.
	4. Cover insulation with polyester film complying with UL 181, Class 1.


	2.5 SHEET METAL MATERIALS
	A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be fre...
	B. Galvanized Sheet Steel: Comply with ASTM A653/A653M.
	1. Galvanized Coating Designation:  G90.
	2. Finishes for Surfaces Exposed to View: Mill phosphatized.

	C. Reinforcement Shapes and Plates: ASTM A36/A36M, steel plates, shapes, and bars; galvanized.
	D. Tie Rods: Galvanized steel, 1/4-inch-minimum diameter for lengths 36 inches or less; 3/8-inch-minimum diameter for lengths longer than 36 inches.

	2.6 DUCT LINER
	A. Fibrous-Glass Duct Liner: Comply with ASTM C1071, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
	1. Maximum Thermal Conductivity:
	a. Type I, Flexible:  0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.

	2. Antimicrobial Erosion-Resistant Coating: Apply to the surface of the liner that will form the interior surface of the duct to act as a moisture repellent and erosion-resistant coating. Antimicrobial compound shall be tested for efficacy by an NRTL ...
	3. Water-Based Liner Adhesive: Comply with NFPA 90A or NFPA 90B and with ASTM C916.
	a. Adhesive shall have a VOC content of 80 g/L or less.



	2.7 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested in accordance with UL 723; certified by an NRTL.
	B. Two-Part Tape Sealing System:
	1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight seal.
	2. Tape Width:  4 inches.
	3. Sealant: Modified styrene acrylic.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. Maximum Static-Pressure Class: 10 inch wg, positive and negative.
	7. Service: Indoor and outdoor.
	8. Service Temperature: Minus 40 to plus 200 deg F.
	9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum.
	10. Sealant shall have a VOC content of 420 g/L or less.

	C. Water-Based Joint and Seam Sealant:
	1. Application Method: Brush on.
	2. Solids Content: Minimum 65 percent.
	3. Shore A Hardness: Minimum 20.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. VOC: Maximum 75 g/L (less water).
	7. Maximum Static-Pressure Class: 10 inch wg, positive and negative.
	8. Service: Indoor or outdoor.
	9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	D. Flanged Joint Sealant: Comply with ASTM C920.
	1. General: Single-component, acid-curing, silicone, elastomeric.
	2. Type: S.
	3. Grade: NS.
	4. Class: 25.
	5. Use: O.
	6. Sealant shall have a VOC content of 420 g/L or less.

	E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	F. Round Duct Joint O-Ring Seals:
	1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be rated for10-inch wg static-pressure class, positive or negative.
	2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
	3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting spigots.


	2.8 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts.
	B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods with threads painted with zinc-chromate primer after installation.
	C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603.
	E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A492.
	F. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	H. Trapeze and Riser Supports:
	1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.



	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system. Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and f...
	B. Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install ducts in maximum practical lengths with fewest possible joints.
	D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	F. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	G. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	I. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct. Overlap openin...
	J. Install fire, combination fire/smoke, and smoke dampers where indicated on Drawings and as required by code, and by local authorities having jurisdiction.
	K. Protect duct interiors from moisture, construction debris and dust, and other foreign materials both before and after installation. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness for N...
	L. Elbows: Use long-radius elbows wherever they fit.
	1. Fabricate 90-degree rectangular mitered elbows to include turning vanes.
	2. Fabricate 90-degree round elbows with a minimum of three segments for 12 inches and smaller and a minimum of five segments for 14 inches and larger.

	M. Branch Connections: Use lateral or conical branch connections.

	3.2 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use two-part tape sealing system.
	C. Maintain consistency, symmetry, and uniformity in arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	D. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.3 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	B. Seal ducts at a minimum to the following seal classes in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":
	1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	2. Make Up Air, Supply-Air Ducts, Exhaust and Return Ducts: Seal Class A.


	3.4 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	1. Where practical, install concrete inserts before placing concrete.
	2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
	3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more than 4 inches thick.
	4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 4 inches thick.
	5. Do not use powder-actuated concrete fasteners for seismic restraints.

	C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and ...
	D. Hangers Exposed to View: Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.
	F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.5 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Section 233300 "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Leakage Tests:
	1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report for each test.
	2. Test the following systems:
	a. Supply ducts located between air handlers and air terminals.
	b. Exhaust ducts on the downstream side of the fans serving laboratory hoods and/or located within a return air plenum.

	3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for compliance with test requirements.
	4. Testing of each duct section is to be performed with access doors, coils, filters, dampers, and other duct-mounted devices in place as designed. No devices are to be removed or blanked off so as to reduce or prevent additional leakage.
	5. Test for leaks before applying external insulation.
	6. Conduct tests at static pressures equal to maximum design pressure of system or section being tested. If static-pressure classes are not indicated, test system at 4” wg.
	7. Give seven days' advance notice for testing.

	C. Duct System Cleanliness:
	1. Provide access doors per Division 23 Air Duct Accessories within ten feet of the duct system connection to the supply and return of air handers.
	a. Minimum access door size shall be 12” x 12”.

	2. Designer shall visually inspect duct system to ensure that no visible contaminants are present.

	D. Duct system will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.7 DUCT CLEANING
	A. Duct systems determined not to have been maintained clean during the construction process by the Designer, shall be cleaned prior to proceeding with Testing and Balancing.
	B. Duct system used prior to approval of the designer shall be cleaned.  HVAC SYSTEMS SHALL NOT BE USED FOR TEMPORARY CONDITIONING OF THE BUILDING.
	C. Where cleaning is found to be necessary, the following shall be employed.
	D. Clean duct system(s) before testing, adjusting, and balancing.
	E. Use duct cleaning methodology as indicated in NADCA ACR.
	F. Use service openings for entry and inspection.
	1. Provide openings with access panels appropriate for duct static-pressure and leakage class at dampers, coils, and any other locations where required for inspection and cleaning access. Provide insulated panels for insulated or lined duct. Patch ins...
	2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
	3. Remove and reinstall ceiling to gain access during the cleaning process.

	G. Particulate Collection and Odor Control:
	1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 percent collection efficiency for 0.3-micron-size (or larger) particles.
	2. When venting vacuuming system to outdoors, use filter to collect debris removed from HVAC system, and locate exhaust downwind and away from air intakes and other points of entry into building.

	H. Clean the following components by removing surface contaminants and deposits:
	1. Air outlets and inlets (registers, grilles, and diffusers).
	2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.
	3. Air-handling unit internal surfaces and components including mixing box, coil section, air wash systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, filters and filter sections, and condensate collectors and drains.
	4. Coils and related components.
	5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and mechanical equipment rooms.
	6. Supply-air ducts, dampers, actuators, and turning vanes.
	7. Dedicated exhaust and ventilation components and makeup air systems.

	I. Mechanical Cleaning Methodology:
	1. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within duct systems and remove contaminants from building.
	2. Use vacuum-collection devices that are operated continuously during cleaning. Connect vacuum device to downstream end of duct sections so areas being cleaned are under negative pressure.
	3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging integrity of metal ducts, duct liner, or duct accessories.
	4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to get wet. Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated or that has friable material, mold, or fungus growth.
	5. Clean coils and coil drain pans in accordance with NADCA ACR. Keep drain pan operational. Rinse coils with clean water to remove latent residues and cleaning materials; comb and straighten fins.
	6. Provide drainage and cleanup for wash-down procedures.
	7. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus is present. Apply antimicrobial agents in accordance with manufacturer's written instructions after removal of surface deposits and debris.


	3.8 STARTUP
	A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

	3.9 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated:
	1. Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage class as indicated below.

	B. Supply Ducts, Return Ducts, Make-up Air Ducts, Exhaust Ducts:
	1. Pressure Class:
	a. Supply Ducts located upstream of air terminals: 4” wg.
	b. All other ducts: 2” wg.

	2. SMACNA Seal Class:
	a. All ducts:  SMACNA Seal Class A.


	C. Intermediate Reinforcement:
	1. Galvanized-Steel Ducts:  Galvanized steel.

	D. Liner:
	1. Fibrous glass, Type I, 1 inch thick.

	E. Double-Wall Duct Interstitial Insulation:
	1. 1-1/2 inches thick.

	F. Elbow Configuration:
	1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	2. Radius with minimum 1.5 radius-to-diameter ratio.
	3. Mitered with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."
	4. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "Round Duct Elbows."
	a. 1.5 radius-to-diameter ratio and five segments for 90-degree elbow.


	G. Branch Configuration:
	1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-6, "Branch Connection."
	a. Rectangular Main to Rectangular Branch: 45-degree entry.
	b. Rectangular Main to Round Branch: Conical spin in.

	2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees." Saddle taps are permitted in existing duct.
	a. Conical tap.

	3. Rectangular diffuser tap on round or oval duct exposed to view.
	a. 45 degree entry on upstream side.
	b. Continuous factory welded joint.





	23 33 00 - Air Duct Accessories
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Backdraft and pressure relief dampers.
	2. Barometric relief dampers.
	3. Manual volume dampers.
	4. Control dampers.
	5. Flange connectors.
	6. Duct silencers.
	7. Turning vanes.
	8. Remote damper operators.
	9. Duct-mounted access doors.
	10. Flexible connectors.
	11. Duct accessory hardware.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For duct accessories. Include details and attachments to other work.
	1. Detail duct accessories fabrication and installation in ducts and other construction. Include dimensions, weights, loads, and required clearances; and method of field assembly into duct systems and other construction. Include the following:
	a. Special fittings.
	b. Manual volume damper installations.
	c. Control-damper installations.
	d. Fire-damper, smoke-damper, combination fire- and smoke-damper and ceiling damper installations, including sleeves; and duct-mounted access doors and remote damper operators.



	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For air duct accessories to include in operation and maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fusible Links: Furnish quantity equal to 10 percent of amount installed.



	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, rolle...

	2.2 MATERIALS
	A. Galvanized Sheet Steel: Comply with ASTM A653/A653M.
	1. Galvanized Coating Designation:  G90.
	2. Exposed-Surface Finish: Mill phosphatized.

	B. Stainless-Steel Sheets: Comply with ASTM A480/A480M, Type 304, and having a No. 2 finish for concealed ducts.
	C. Aluminum Sheets: Comply with ASTM B209, Alloy 3003, Temper H14; with mill finish for concealed ducts.
	D. Extruded Aluminum: Comply with ASTM B221, Alloy 6063, Temper T6.
	E. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.

	2.3 BACKDRAFT AND PRESSURE RELIEF DAMPERS
	A. Description: Gravity balanced.
	B. Maximum Air Velocity:  2000 fpm.
	C. Maximum System Pressure:  3-inch wg.
	D. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel, or equivalent in materials to match duct system, with welded corners or mechanically attached and mounting flange where required.
	E. Blades: Multiple single-piece blades, maximum 6-inch width, 0.050-inch-thick aluminum sheet with sealed edges.
	F. Blade Action: Parallel.
	G. Blade Seals:  Neoprene, mechanically locked.
	H. Blade Axles:
	1. Material:  Galvanized steel or Stainless steel.

	I. Tie Bars and Brackets:  Aluminum or Galvanized steel.
	J. Return Spring: Adjustable tension.
	K. Bearings:  Steel ball or synthetic pivot bushings.
	L. Accessories as noted in schedules may include the following:
	1. Adjustment device to permit setting for varying differential static pressure.
	2. Counterweights and spring-assist kits for vertical airflow installations.
	3. Electric actuators.
	4. Chain pulls.
	5. Screen Mounting: Front mounted in sleeve.
	a. Sleeve Thickness: 20 gauge minimum.
	b. Sleeve Length: 6 inches minimum.

	6. Screen Mounting: Rear mounted.
	7. Screen Material:  Galvanized steel or Aluminum.
	8. Screen Type:  Bird.
	9. 90-degree stops.


	2.4 BAROMETRIC RELIEF DAMPERS
	A. Suitable for horizontal or vertical mounting.
	B. Maximum Air Velocity:  2000 fpm.
	C. Maximum System Pressure:  2-inch wg.
	D. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel, with welded corners or mechanically attached and mounting flange.
	E. Blades:
	1. Multiple, 0.050-inch-thick aluminum sheet.
	2. Maximum Width: 6 inches.
	3. Action: Parallel.
	4. Balance: Gravity.

	F. Blade Seals:  Vinyl or Neoprene.
	G. Blade Axles:  Galvanized steel or Stainless steel.
	H. Tie Bars and Brackets:
	1. Material:  Aluminum or Galvanized steel.
	2. Rattle free with 90-degree stop.

	I. Return Spring: Adjustable tension.
	J. Bearings:  Stainless steel or Bronze.
	K. Accessories:
	1. Flange on intake.
	2. Adjustment device to permit setting for varying differential static pressures.


	2.5 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:
	1. Standard leakage rating.
	2. Suitable for horizontal or vertical applications.
	3. Frames:
	a. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel.
	b. Mitered and welded corners.
	c. Flanges for attaching to walls and flangeless frames for installing in ducts.

	4. Blades:
	a. Multiple or single blade.
	b. Parallel- or opposed-blade design.
	c. Stiffen damper blades for stability.
	d. Galvanized-steel, 0.064 inch thick.

	5. Blade Axles:  Galvanized steel.
	6. Bearings:
	a. Oil-impregnated bronze.
	b. Dampers in ducts shall have axles full length of damper blades and bearings at both ends of operating shaft.

	7. Tie Bars and Brackets: Galvanized steel.

	B. Low-Leakage, Steel, Manual Volume Dampers:
	1. Comply with AMCA 500-D testing for damper rating.
	2. Low-leakage rating and bearing AMCA's Certified Ratings Seal for both air performance and air leakage.
	3. Suitable for horizontal or vertical applications.
	4. Frames:
	a. Hat shaped.
	b. 0.094-inch-thick, galvanized sheet steel.
	c. Mitered and welded corners.
	d. Flanges for attaching to walls and flangeless frames for installing in ducts.

	5. Blades:
	a. Multiple or single blade.
	b. Parallel- or opposed-blade design.
	c. Stiffen damper blades for stability.
	d. Galvanized, roll-formed steel, 0.064 inch thick.

	6. Blade Axles:  Galvanized steel.
	7. Bearings:
	a. Oil-impregnated bronze.
	b. Dampers in ducts shall have axles full length of damper blades and bearings at both ends of operating shaft.

	8. Blade Seals:  Neoprene.
	9. Jamb Seals: Cambered stainless steel.
	10. Tie Bars and Brackets:  Galvanized steel.
	11. Accessories:
	a. Include locking device to hold single-blade dampers in a fixed position without vibration.


	C. Jackshaft:
	1. Size:  0.5-inch diameter.
	2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on supports at each mullion and at each end of multiple-damper assemblies.
	3. Length and Number of Mountings: As required to connect linkage of each damper in multiple-damper assembly.

	D. Damper Hardware:
	1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated steel, and a 3/4-inch hexagon locking nut.
	2. Include center hole to suit damper operating-rod size.
	3. Include elevated platform for insulated duct mounting.


	2.6 CONTROL DAMPERS
	A. Low-leakage rating and bearing AMCA's Certified Ratings Seal for both air performance and air leakage.
	B. Frames:
	1. Hat shaped.
	2. 0.094-inch-thick, galvanized sheet steel.
	3. Mitered and welded corners.

	C. Blades:
	1. Multiple blade with maximum blade width of 6 inches.
	2. Parallel- and opposed-blade design.
	3. Galvanized-steel.
	4. 0.064 inch thick single skin or 0.0747-inch-thick dual skin.
	5. Blade Edging:  Closed-cell neoprene.

	D. Blade Axles: 1/2-inch-diameter; galvanized steel or stainless steel; blade-linkage hardware of zinc-plated steel and brass; ends sealed against blade bearings.
	1. Operating Temperature Range: From minus 40 to plus 200 deg F.

	E. Bearings:
	1. Oil-impregnated bronze.
	2. Dampers shall have axles full length of damper blades and bearings at both ends of operating shaft.
	3. Thrust bearings at each end of every blade.


	2.7 FLANGE CONNECTORS
	A. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	B. Material: Galvanized steel.
	C. Gauge and Shape: Match connecting ductwork.

	2.8 TURNING VANES
	A. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.

	B. Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-bonded fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	C. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
	D. Vane Construction:  Single or Double wall.
	E. Vane Construction: Single wall for ducts up to 24 inches wide and double wall for larger dimensions.

	2.9 DUCT-MOUNTED ACCESS DOORS
	A. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."
	1. Door:
	a. Double wall, rectangular.
	b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class.
	c. Hinges and Latches: 1-by-1-inch butt or piano hinge and cam latches.
	d. Fabricate doors airtight and suitable for duct pressure class.

	2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
	3. Number of Hinges and Locks:
	a. Access Doors Less Than 12 Inches Square: No hinges and two sash locks.
	b. Access Doors up to 18 Inches Square:  Continuous and two sash locks.
	c. Access Doors up to 24 by 48 Inches:  Continuous and two compression latches.



	2.10 FLEXIBLE CONNECTORS
	A. Materials: Flame-retardant or noncombustible fabrics.
	B. Coatings and Adhesives: Comply with UL 181, Class 1.
	C. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum sheets. Provide metal compatible with connected ducts.
	D. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
	1. Minimum Weight: 26 oz./sq. yd..
	2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling.
	3. Service Temperature: Minus 40 to plus 200 deg F.

	E. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.
	1. Minimum Weight: 24 oz./sq. yd..
	2. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling.
	3. Service Temperature: Minus 50 to plus 250 deg F.


	2.11 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Install backdraft dampers in exhaust ducts as close as possible to exhaust fan unless otherwise indicated.
	D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner w...
	E. Set dampers to fully open position before testing, adjusting, and balancing.
	F. Install test holes at fan inlets and outlets and elsewhere as required for testing and balancing.
	G. Install fire and smoke dampers according to UL listing.
	H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	1. At drain pans and seals.
	2. Downstream from manual volume dampers, control dampers, backdraft dampers, and equipment.
	3. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links. Access doors for access to fire or smoke dampers having fusible links shall be pressure relief access doors and shall be outward operation for access doors ...
	4. At each change in direction and at maximum 50-foot spacing.
	5. Control devices requiring inspection.
	6. Elsewhere as indicated.

	I. Install access doors with swing against duct static pressure.
	J. Access Door Sizes:
	1. One-Hand or Inspection Access: 8 by 8 inches.
	2. Two-Hand Access: 12 by 12 inches.
	3. Head and Hand Access: 18 by 18 inches.
	4. Head and Shoulders Access: 24 by 24 inches.

	K. Label access doors according to Division 23 Sections for Identification of piping, ducting and equipment.
	L. Install flexible connectors to connect ducts to equipment where equipment is not internally isolated.
	M. Install duct test holes where required for testing and balancing purposes.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Operate dampers to verify full range of movement.
	2. Inspect locations of access doors and verify that purpose of access door can be performed.
	3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of movement and verify that proper heat-response device is installed.
	a. Demonstrate operation to inspecting authorities
	b. Provide letter of inspection including inspecting official name, date of inspection and results of inspection.
	c. Provide follow-up inspections of any devices that do not pass the initial inspection.

	4. Inspect turning vanes for proper and secure installation.




	23 33 46 - Flexible Ducts
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Non-insulated flexible ducts.
	2. Insulated flexible ducts.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, rolle...
	C. Comply with the Air Diffusion Council's "ADC Flexible Air Duct Test Code FD 72-R1."
	D. Comply with ASTM E96/E96M, "Test Methods for Water Vapor Transmission of Materials."

	2.2 NON-INSULATED FLEXIBLE DUCTS
	A. Non-Insulated, Flexible Duct: UL 181, Class 1, multiple layers of aluminum laminate supported by helically wound, spring-steel wire.
	1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 20 to plus 210 deg F.


	2.3 INSULATED FLEXIBLE DUCTS
	A. Insulated, Flexible Duct: UL 181, Class 1, multiple layers of aluminum laminate supported by helically wound, spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.
	1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 20 to plus 210 deg F.
	4. Insulation R-Value:  Comply with ASHRAE/IES 90.1 and a minimum of R6.


	2.4 FLEXIBLE DUCT CONNECTORS
	A. Clamps:  Nylon strap in sizes 3 through 18 inches, to suit duct size.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install flexible ducts according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install in indoor applications only. Flexible ductwork should not be exposed to UV lighting.
	C. Connect terminal units to supply ducts with maximum 36-inch lengths of flexible duct. Do not use flexible ducts to change directions.
	D. Connect diffusers to ducts with maximum 60-inch lengths of flexible duct clamped or strapped in place.
	E. Connect flexible ducts to metal ducts with adhesive plus tape and/or draw bands.
	F. Install duct test holes where required for testing and balancing purposes.
	G. Installation:
	1. Install ducts fully extended.
	2. Do not bend ducts across sharp corners.
	3. Bends of flexible ducting shall not exceed a minimum of one duct diameter.
	4. Avoid contact with metal fixtures, water lines, pipes, or conduits.
	5. Install flexible ducts in a direct line, without sags, twists, or turns.

	H. Supporting Flexible Ducts:
	1. Suspend flexible ducts with bands 1-1/2 inches wide or wider and spaced a maximum of 48 inches apart. Maximum centerline sag between supports shall not exceed 1/2 inch per 12 inches.
	2. Install extra supports at bends placed approximately one duct diameter from center line of the bend.
	3. Ducts may rest on ceiling joists or truss supports. Spacing between supports shall not exceed the maximum spacing per manufacturer's written installation instructions.
	4. Vertically installed ducts shall be stabilized by support straps at a maximum of 72 inches o.c.




	23 34 39 gfm - high-volume, low-speed fans
	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 high-volume, low-speed fans.

	1.3 DEFINITIONS
	A. HVLS - High volume, low speed.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, furnished specialties, and accessories for each fan.
	2. Certified fan performance curves with system operating conditions indicated.
	3. Certified fan sound-power ratings.
	4. Motor ratings and electrical characteristics, plus motor and electrical accessories.
	5. Material thickness and finishes, including color charts.
	6. Fan speed controllers.

	B. Shop Drawings:
	1. Include plans, elevations, sections, and mounting details.
	2. Include details of equipment assemblies. Show dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For HVLS fans to include in emergency, operation, and maintenance manuals.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store products in a clean and dry place.
	B. Comply with manufacturer's written rigging and installation instructions for unloading and moving to final installed location.
	C. Handle products carefully to prevent damage, breaking, denting, and scoring. Do not install damaged products.
	D. Protect products from weather, dirt, dust, water, construction debris, and physical damage.
	1. Retain factory-applied coverings on equipment to protect finishes during construction and remove just prior to operating unit.
	2. Cover unit openings before installation to prevent dirt and dust from entering inside of units. If required to remove coverings during unit installation, reapply coverings over openings after unit installation and remove just prior to operating unit.

	E. Replace installed products damaged during construction.

	1.7 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of fans that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:
	a. For Motor, Including Controls:  Five year(s) from date of Substantial Completion.
	b. For Parts, Including Blades and Hub:  Five year(s) from date of Substantial Completion.
	c. For Labor:  One year(s) from date of Substantial Completion.




	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. UL Compliance: Listed and labeled to UL 507.
	C. CSA Compliance: Listed and labeled to CSA C22.2, No. 113.
	D. Comply with NFPA 13 requirements for HVLS fans.
	E. AMCA Compliance:
	1. Test HVLS fans according to AMCA 230.
	2. Certify HVLS fan performance according to AMCA 211.

	F. Performance Data: Comply with ANSI 230 test procedure standard, based on five rating points: 20-, 40-, 60-, 80-, and 100-percent of maximum speed. Comply with AMCA 211 for publication of performance data.

	2.2 MANUFACTURERS
	A. Source Limitations: Obtain HVLS fans from single source from single manufacturer.

	2.3 HIGH-VOLUME, LOW-SPEED FANS
	A. Description: Factory-assembled and -tested horizontal, non-ducted fan unit, consisting of large-diameter blade set, direct-drive electric motor, with variable-speed motor controller.
	1. Provide fan designed to circulate large air volume, vertically, at low velocity.
	2. Maximum Operating Temperature:  122 deg F.
	3. Frame:
	a. Material:  Galvanized steel.
	1) Finish:  Powdercoat, Thermoset or polyester powder paint Anodized.


	4. Blades: Airfoil type.
	5. Motor: , totally enclosed fan cooled.
	6. Wiring and Controls Enclosure:
	a. NEMA 250, Class 4X.
	b. Material:  Stainless steel.

	7. Controls: Provide wall-mounted keypad.
	a. Provide variable speed motor controller speed control.

	8. Mounting Bracket:  As specified on plans



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions for compliance with requirements for installation tolerances and other conditions affecting HVLS fan performance, maintenance, and operations.
	1. Fan locations indicated on Drawings are approximate. Determine exact locations before roughing-in for mounting, control, and electrical connections.

	B. Examine roughing-in for mounting location, anchor-bolt sizes, and locations, to verify actual locations for mounting connections before installation of fan.
	C. Examine areas for suitable conditions where fan will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION OF HIGH-VOLUME LOW-SPEED FANS
	A. Install fan according to manufacturer's published instructions.
	B. Comply with NECA 1 and NFPA 70.
	C. Comply with NFPA 13 for installation of HVLS fans and maximum allowable fan diameter.
	D. Install unit to permit access for maintenance.
	E. Install parts and accessories shipped loose.

	3.3 ELECTRICAL CONNECTIONS
	A. Connect wiring according to Division 26 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment according to Division 26 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and NECA 1.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
	E. Install power wiring to field-mounted electrical devices, furnished by fan manufacturer, but not factory mounted.

	3.4 CONTROL CONNECTIONS
	A. Connect control wiring to field-mounted control devices.
	B. Connect control wiring according to Division 26 "Control-Voltage Electrical Power Cables."
	C. Connect control interlock wiring between HVLS fan and other equipment to provide a complete and functioning system.
	D. Connect control wiring between fan unit control interface and control system to provide remote control and monitoring.
	E. Install control devices furnished by manufacturer, but not factory mounted.
	F. Install control wiring to field-mounted control devices, furnished by fan manufacturer, but not factory mounted.
	G. Protect installed units from damage caused by other work.

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency, Owner Engaged: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Testing Agency, Contractor Engaged: Engage a qualified testing agency to perform tests and inspections.
	C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	D. Perform the following tests and inspections:
	1. Fan Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	E. Fan or components will be considered defective if fan or components do not pass tests and inspections.
	F. Prepare and submit test and inspection reports.

	3.6 STARTUP SERVICE
	A. Perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Verify that fan is secure on mountings and supporting devices and that connections to electrical systems are complete. Verify that proper thermal-overload protection is installed in motors, controllers and switches.
	3. Verify proper motor rotation direction and free fan rotation.
	4. Check bearing and gearbox lubrication.
	5. Verify proper fan rotation.


	3.7 ADJUSTING
	A. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for air-handling system testing, adjusting, and balancing.

	3.8 CLEANING
	A. Clean equipment externally; remove coatings applied for protection during shipping and storage, foreign material, and oily residue according to manufacturer's written instructions. Following manufacturer's cleaning procedures, and clean with manufa...

	3.9 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain HVLS fans.
	B. Video training sessions, and provide electronic copy of video to Owner.



	23 37 13.13 - Air Diffusers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Rectangular and square ceiling diffusers.
	2. Perforated diffusers.
	3. Louver face diffusers.
	4. High-capacity drum louver diffusers.

	B. Related Requirements:
	1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-control dampers not integral to diffusers.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Data Sheet: Indicate materials of construction, finish, and mounting details; and performance data including throw and drop, static-pressure drop, and noise ratings.
	2. Diffuser Schedule: Indicate drawing designation, room location, quantity, model number, size, and accessories furnished.



	PART 2 -  PRODUCTS
	2.1 GRILLE AND DIFFUSERS
	A. Refer to schedules on plans for type, mounting, performance, material and finish required on each type of air distribution.

	2.2 SOURCE QUALITY CONTROL
	A. Verification of Performance: Rate diffusers according to ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas where diffusers are installed for compliance with requirements for installation tolerances and other conditions affecting performance of equipment.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install diffusers level and plumb.
	B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings, and accessories. Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, throw,...
	C. Install diffusers with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.
	D. Provide insulating blankets on bare metal supply diffusers.  Seal insulation to prevent entrance of moisture and condensation on back side of diffusers.
	E. Provide back pans with flat black finish on perforated and egg grate diffusers.
	F. Provide minimum MERV 13 filters in filter grilles

	3.3 ADJUSTING
	A. After installation, adjust diffusers to air patterns indicated, or as directed, before starting air balancing.



	23 55 23 gfm - low-intensity, gas-fired, radiant heaters
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes low-intensity, gas-fired, forced-draft radiant heaters.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For gas-fired, radiant heaters to include in emergency, operation, and maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Igniter:  One hot-surface burner igniter(s) for each style of high-intensity, gas-fired, radiant heater furnished.


	1.6 WARRANTY
	A. Manufacturer's Special Warranty: Manufacturer agrees to repair or replace components of radiant heaters that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: All warranty periods listed below are from date of Substantial Completion.
	a. Burner Assembly:  10 years.
	b. Combustion and Emitter Tubes:  Five years.
	c. Heater Controls: One year(s).




	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. CSA certified, with CSA Seal and certification number clearly visible on units indicating compliance with ANSI Z83.20/CSA 2.34.
	B. UL listed and labeled, with UL label clearly visible on units indicating compliance with ANSI Z83.20/CSA 2.34.
	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.

	2.2 FORCED-DRAFT HEATERS
	A. Description: Factory-assembled, indoor, overhead-mounted, electrically controlled, low-intensity, infrared radiant heating units using gas combustion. Heater to have all necessary factory-installed wiring and piping required prior to field installa...
	B. Fuel Type: Design burner for natural gas having characteristics same as those of gas available at Project site.
	C. Burner Assembly:
	1. Combustion-Air Inlet: Non-ducted, unvented.
	2. Burner Control Housing:  Stainless steel or Corrosion-resistant, aluminized steel.
	a. Totally enclosed with stainless-steel access cover.
	b. Sight glass for visual inspection of burner.

	3. Burner:  One-piece cast iron.
	4. Ignition System:  Direct spark with flame rod sensing capabilities and self-diagnostic control module.
	5. Combustion Blower Fan: Dynamically balanced, direct-driven, forward-curved fan.

	D. Combustion Chamber: 4-inch-diameter aluminized-steel tubing with high-emissivity, high-temperature, corrosion-resistant external finish. Chambers shall be equipped with sight glass for burner and pilot flame observation.
	E. Emitter Tube:  4-inch- diameter, aluminized-steel tubing with high-emissivity, high-temperature, corrosion-resistant external finish.
	1. Exhaust Vent Termination:  Vertical through roof or Horizontal though side wall with vent caps as indicated on plans.

	F. Reflector:  Polished aluminum, with end caps. Shape to control radiation from tubing for uniform intensity at floor level with 100 percent cutoff above centerline of tubing. Reflectors or entire heater shall accommodate rotational adjustment from h...
	G. Accessories:
	1. Protective grilles mounted to reflectors to protect emitter tubing.
	2. Stainless-steel flexible connector with manual valve for gas supply.
	3. Hanger chain with "S" hooks.
	4. 45 degree hangers where indicated
	5. 3/16-inch-diameter, galvanized-steel wire tubing hangers and reflector supports.
	6. Rigid mounting kits.
	7. Clearance warning plaque.


	2.3 CONTROLS AND SAFETIES
	A. Gas Control Valve:  Two-stage, regulated redundant 24-V ac gas valve that contains pilot solenoid valve, electric gas valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff all in one body.
	B. Failure Safeguards: 100 percent shutoff of gas flow in the event of flame or power failure.
	C. Prepurge of air control system prior to burner ignition.
	D. Safety lockout of burner.
	E. Blocked Vent Safety: Differential pressure switch in burner safety circuit to stop burner operation with high discharge or suction pressure.
	F. Control Panel Interlock: Stops burner if panel is open.
	G. Indicator Lights:  "Airflow-on" and "burner-on" indicator lights.
	H. Thermostat: Two-stage, wall-mounted type with 50 to 90 deg F operating range and fan on switch.
	1. Control Transformer: Integrally mounted.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine structures, substrates, areas and conditions, with Installer present, for compliance with requirements for installation tolerances, required clearances, and other conditions affecting performance of the Work.
	B. Examine roughing-in for fuel-gas piping to verify actual locations of piping connections before equipment installation.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Equipment Installation: Install gas-fired, radiant heaters and associated gas features and systems according to NFPA 54.
	B. Suspended Units:  Suspend from substrate using chain hanger kits and building attachments.
	C. Maintain manufacturers' recommended clearances for combustibles.

	3.3 CONNECTIONS
	A. Gas Piping: Comply with Division 22 "Facility Natural-Gas Piping." Connect gas piping to gas train inlet; provide union with enough clearance for burner removal and service.
	1. Gas Connections: Connect gas piping to radiant heaters according to NFPA 54.

	B. Where installing piping adjacent to gas-fired, radiant heaters, allow space for service and maintenance.

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	2. Verify bearing lubrication.
	3. Verify proper motor rotation.

	B. Gas-fired, radiant heaters will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Adjust initial-temperature set points.
	B. Adjust burner and other unit components for optimum heating performance and efficiency.

	3.6 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain gas-fired, radiant heaters.



	23 81 26 - Split-System Air-Conditioners
	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 split-system air-conditioning and heat-pump units consisting of separate evaporator-fan and compressor-condenser components.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include rated capacities, operating characteristics, and furnished specialties and accessories. Include performance data in terms of capacities, outlet velocities, static pressures, sound power char...
	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Wiring Diagrams: For power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.
	B. Warranty: Sample of special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For split-system air-conditioning units to include in emergency, operation, and maintenance manuals.

	1.6 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. ASHRAE Compliance:
	1. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Standard for Refrigeration Systems."
	2. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 4 - "Outdoor Air Quality," Section 5 - "Systems and Equipment," Section 6 - " Procedures," and Section 7 - "Construction and System Start-up."

	C. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1.

	1.7 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork are specified in Section 033000 "Cast-in-Place Concrete."
	B. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment provided.

	1.8 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of split-system air-conditioning units that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:
	a. For Compressor: Five year(s) from date of Substantial Completion.
	b. For Parts: Five year(s) from date of Substantial Completion.
	c. For Labor: Five year(s) from date of Substantial Completion.




	PART 2 -  PRODUCTS
	2.1 INDOOR UNITS (5 TONS OR LESS)
	A. Floor-Mounted, Evaporator-Fan Components:
	1. Cabinet: Enameled steel.
	a. Insulation: Faced, glass-fiber duct liner.
	b. Drain Pans: Galvanized steel, with connection for drain; insulated.

	2. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and thermal-expansion valve. Comply with ARI 206/110.
	3. Water Coil: Copper tube, with mechanically bonded aluminum fins spaced no closer than 0.1 inch; leak tested to 300 psig underwater; with a two-position control valve.
	4. Electric Coil: Helical, nickel-chrome, resistance-wire heating elements; with refractory ceramic support bushings, automatic-reset thermal cutout, built-in magnetic contactors, manual-reset thermal cutout, airflow proving device, and one-time fuses...
	5. Fan: Direct drive, centrifugal.
	6. Fan Motors:
	a. Multitapped, multispeed with internal thermal protection and permanent lubrication.

	7. Air Filtration Section:
	a. General Requirements for Air Filtration Section:
	1) Comply with NFPA 90A.
	2) Minimum MERV 13 according to ASHRAE 52.2.
	3) Filter-Holding Frames: Arranged for flat or angular orientation, with access doors on both sides of unit. Filters shall be removable from one side or lifted out from access plenum.

	b. Extended-Surface, Disposable Panel Filters:
	1) Factory-fabricated, dry, extended-surface type.
	2) MERV according to ASHRAE 52.2: 13.
	3) Mounting Frames: Welded, galvanized steel, with gaskets and fasteners; suitable for bolting together into built-up filter banks.




	2.2 INDOOR UNITS (6 TONS OR MORE)
	A. Concealed Evaporator-Fan Components:
	1. Chassis: Galvanized steel with flanged edges, removable panels for servicing, and insulation on back of panel.
	2. Insulation: Faced, glass-fiber duct liner.
	3. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and thermal-expansion valve. Comply with ARI 206/110.
	4. Electric Coil: Helical, nickel-chrome, resistance-wire heating elements; with refractory ceramic support bushings, automatic-reset thermal cutout, built-in magnetic contactors, manual-reset thermal cutout, airflow proving device, and one-time fuses...
	5. Fan: Forward-curved, double-width wheel of galvanized steel; directly connected to motor.
	6. Fan Motors:
	a. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements specified in Section 230513 "Common Motor Requirements for HVAC Equipment."
	b. Multitapped, multispeed with internal thermal protection and permanent lubrication.
	c. Wiring Terminations: Connect motor to chassis wiring with plug connection.

	7. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.
	8. Filters:  Pleated MERV 8 minimum.
	9. Condensate Drain Pans:
	a. Fabricated with two percent slope in at least two planes to collect condensate from cooling coils (including coil piping connections, coil headers, and return bends) and humidifiers, and to direct water toward drain connection.
	1) Length: Extend drain pan downstream from leaving face to comply with ASHRAE 62.1.
	2) Depth: A minimum of 2 inches deep.
	3) Drain Connection: Located at lowest point of pan and sized to prevent overflow.




	2.3 OUTDOOR UNITS (5 TONS OR LESS)
	A. Air-Cooled, Compressor-Condenser Components:
	1. Casing: Steel, finished with baked enamel in color selected by Architect, with removable panels for access to controls, weep holes for water drainage, and mounting holes in base. Provide brass service valves, fittings, and gage ports on exterior of...
	2. Compressor: Hermetically sealed with crankcase heater and mounted on vibration isolation device. Compressor motor shall have thermal- and current-sensitive overload devices, start capacitor, relay, and contactor.
	a. Compressor Type: Scroll.
	b. Two-speed compressor motor with manual-reset high-pressure switch and automatic-reset low-pressure switch.
	c. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and liquid subcooler. Comply with ARI 206/110.

	3. Heat-Pump Components: Reversing valve and low-temperature-air cutoff thermostat.
	4. Fan: Aluminum-propeller type, directly connected to motor.
	5. Motor: Permanently lubricated, with integral thermal-overload protection.
	6. Low Ambient Kit: Permits operation down to 45 deg F.
	7. Mounting Base: Polyethylene.


	2.4 OUTDOOR UNITS (6 TONS OR MORE)
	A. Air-Cooled, Compressor-Condenser Components:
	1. Casing: Steel, finished with baked enamel, with removable panels for access to controls, weep holes for water drainage, and mounting holes in base. Provide brass service valves, fittings, and gage ports on exterior of casing.
	2. Compressor: Hermetically sealed with crankcase heater and mounted on vibration isolation device. Compressor motor shall have thermal- and current-sensitive overload devices, start capacitor, relay, and contactor.
	a. Compressor Type: Scroll.
	b. Refrigerant:  R-454B.
	c. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and liquid subcooler. Comply with ARI 206/110.

	3. Heat-Pump Components: Reversing valve and low-temperature-air cutoff thermostat.
	4. Fan: Aluminum-propeller type, directly connected to motor.
	5. Motor: Permanently lubricated, with integral thermal-overload protection.
	6. Low Ambient Kit: Permits operation down to 30 deg F.
	7. Mounting Base: Concrete pad.


	2.5 ACCESSORIES
	A. Thermostat: Low voltage with subbase to control compressor and evaporator fan.
	B. Automatic-reset timer to prevent rapid cycling of compressor.
	C. Refrigerant Line Kits: Soft-annealed copper suction and liquid lines factory cleaned, dried, pressurized, and sealed; factory-insulated suction line with flared fittings at both ends.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install units level and plumb.
	B. Install evaporator-fan components using manufacturer's standard mounting devices securely fastened to building structure.
	C. Equipment Mounting:
	1. Install ground-mounted, compressor-condenser components on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."


	3.2 CONNECTIONS
	A. Where piping is installed adjacent to unit, allow space for service and maintenance of unit.
	B. Duct Connections: Duct installation requirements are specified in Section 233113 "Metal Ducts." Drawings indicate the general arrangement of ducts. Connect supply and return ducts to split-system air-conditioning units with flexible duct connectors...

	3.3 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	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. Tests and Inspections:
	1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	2. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	D. Remove and replace malfunctioning units and retest as specified above.
	E. Prepare test and inspection reports.



	26 05 00 - common work for electrical
	PART 1 -  GENERAL
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a third-party testing agencies shall be amongst those accredited by the NCBCC (North Carolina Building Code Council) to Label Electrical and...
	http://www.ncdoi.com/osfm/Engineering_and_Codes/default.aspx?field1=Code_Enforcement_-_Third_Party_Testing_agencies&user=Code_Enforcement_Resources
	1.2 SUMMARY
	A. Section includes general requirements for the electrical installations, materials and equipment.  Additional information and details will be found in other Division 26 Specifications.

	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 equipment and products specified in other Division 23 sections and/or scheduled on the plans.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Color Selection:  Where colors are listed in the specifications and plan schedules, provide color charts or samples for color selection by the Architect.
	a. Color selections shall be from the manufacturers standard colors unless specified as custom color selection.

	C. Sustainable Design Documentation:  Comply with the requirements of Division 1 Section Sustainable Design Requirements.
	1. Provide product data for all materials with VOC content indicating content and documenting compliance with Sustainable Design Criteria for the materials provided including but not limited to adhesives, sealants, paints, coatings etc.
	2. Provide data for materials provided that contain recycled content for use in overall project requirements for recycled materials.  Include cost data.
	3. Provide data for materials and equipment that qualify for regional materials credit.  Include distance to project and cost data.
	4. Provide data for all materials and methods provided or performed contributing to control of indoor-air-quality testing and documentation.
	5. Provide necessary information as may be required by the General Contractor and/or LEED consultant for preparation of reports and other documentation.


	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For all equipment, products or materials to include in maintenance manuals.
	B. Operation and Maintenance Data: For all systems, subsystems, or equipment to include in emergency, operation, and maintenance manuals.
	C. Provide closeout documents in electronic format
	1. PDF format readily readable by all parties.
	2. Subdivide and tabulate all data with a table of contents and electronic tabs for easy navigation through the documents.


	1.5 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to D1.4/D1.4M, "Structural Welding Code - Reinforcing Steel."

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. All equipment and materials shall be delivered to the jobsite, stored and protected from the weather.
	1. Store equipment and materials inside storage containers prior to the building being dried in, after which materials may be stored within the building and protected from weather and surrounding construction.


	1.7 COORDINATION
	A. The Electrical Sub Contractor is responsible for coordination of the electrical work with that of other trades.
	1. Review work and installation of other trades to eliminate conflicts.
	2. Work in conjunction with the General Contractor to install work in a timely manner and assure the construction schedule is accurate for the work to be completed.
	3. Coordinate installations of the electrical work to allow clearance for work of other trades and still maintain clearance for equipment that requires service and adequate space for replacement.

	B. Electrical components serving HVAC equipment.
	1. Unless specifically noted on the plans as provided with the equipment:
	a. Disconnects and starters shall be provided by the Electrical Sub Contractor.
	b. Line side wiring shall be provided by the Electrical Sub Contractor.
	c. Load side wiring between the disconnect/starter shall be provided by the Electrical Sub Contractor.




	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide products indicated on the drawing schedules and/or specifications.
	1. Where a manufacturer's name is listed in the drawing schedule with a reference model number, it is the Basis of Design setting the minimum level of quality and performance.
	4. Manufactures listed indicating the basis of design has been coordinated with work of other trades and space allowances.
	a. Where equipment of equal performance and quality is provided as allowed by the individual specifications, coordinate any changes required to electrical connections and space requirements to accommodate the submitted equipment.
	b. Equipment having better performance and equal or better quality may be offered for approval and if accepted, shall be provided at no additional cost to the project.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine site conditions and progress prior to delivering materials and equipment to the site.
	B. Verify areas of the building for inside storage are dried in and construction sufficiently complete to provide adequate protection to stored materials and equipment and avoid damage resulting from the further construction.

	3.2 INSTALLATION
	A. Install fabricated supports and housekeeping pads after surrounding construction is sufficiently complete for the installation.
	B. Allow ample curing time for housekeeping pads prior to delivering and setting of equipment.

	3.3 PROTECTION
	A. Maintain equipment protection inside and out to maintain all equipment, materials and installations clean and as new.
	B. Protect major equipment from being used as platforms for installation of other materials or construction
	C. Protect major equipment interior spaces from being used to store minor materials.

	3.4 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. The complete electrical installation shall fully comply with all requirements of applicable regulations, laws, ordinances, the National Electrical Code, referenced standards, including those of the Owner/Agency, and other Codes applicable to this p...
	B. Comply with NECA 1.
	C. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with...
	E. Right of Way:  Give to piping systems installed at a required slope.



	26 05 19 - 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. Copper building wire rated 600 V or less.
	2. Connectors, splices, and terminations rated 600 V and less.

	B. Related Requirements:
	1. Section 260523 "Control-Voltage Electrical Power Cables" for control systems communications cables and Classes 1, 2, and 3 control cables.
	2. Section 271500 "Communications Horizontal Cabling" for cabling used for voice and data circuits.
	3. Section 271313 "Communications Copper Backbone Cabling" for twisted pair cabling used for data circuits.
	4. Section 271513 "Communications Copper Horizontal Cabling" for twisted pair cabling used for data circuits


	1.3 DEFINITIONS
	A. VFC: Variable-frequency controller.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a third-party testing agencies shall be amongst those accredited by the NCBCC (North Carolina Building Code Council) to Label Electrical and...
	B. https://www.ncosfm.gov/codes/state-electrical-division/qualified-testing-laboratories
	C. Comply with NFPA 70.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Product Schedule: Indicate type, use, location, and termination locations.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 COPPER BUILDING WIRE
	A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with an overall insulation layer or jacket, or both, rated 600 V or less.
	B. Standards:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	2. RoHS compliant.
	3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and Cable Marking and Application Guide."

	C. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded conductors.
	D. Conductor Insulation:
	1. Type TC-ER: Comply with NEMA WC 70/ICEA S-95-658 and UL 1277.
	2. Type THHN and Type THWN-2: Comply with UL 83.

	E. Shield:
	1. Type TC-ER: Cable designed for use with VFCs, with oversized crosslinked polyethylene insulation, copper spiral-wrapped shield plus 85 percent coverage braided shields and three (3) bare symmetrically applied ground wires, and sunlight- and oil-res...


	2.2 CONNECTORS AND SPLICES
	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:
	1. Thomas & Betts.
	2. 3M; Electrical Products Division.
	3. Ideal.

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated; listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended loca...
	1. Solid wire connections shall be made using Ideal "Wirenuts", 3M Company "Scotchlock" or T&B connectors in junction boxes, outlet boxes, and lighting fixtures.
	2. "Sta-kon" or other permanent type crimp connectors shall not be used for branch circuit connections.

	C. Joints in stranded conductors shall be spliced by approved mechanical connectors and gum rubber tape or friction tape. Solderless mechanical connectors can be used for splices and taps, provided they are U/L-approved.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits: Copper; Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	C. VFC Output Circuits Cable: Extra-flexible stranded for all sizes.
	D. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller; acceptable to equipment manufacturer.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Service Entrance:  Type THHN/THWN-2, single conductors in raceway.
	B. Exposed Feeders:  Type THHN/THWN-2, single conductors in raceway.
	C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN/THWN-2, single conductors in raceway.
	D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN/THWN-2, single conductors in raceway.
	E. Exposed Branch Circuits:  Type THHN/THWN-2, single conductors in raceway.
	F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN/THWN-2, single conductors in raceway.
	G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN/THWN-2, single conductors in raceway.
	H. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.
	I. VFC Output Circuits:  Type TC-ER cable with braided shield.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation. Do not exceed 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. Install a full sized individual neutral wire with each circuit. Sharing of the neutral between circuits is not allowed.

	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 Section 260553 "Identification for Electrical Systems."
	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 in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

	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. Perform tests and inspections.
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors for compliance with requirements.
	2. Perform each of the following visual and electrical tests:
	a. Inspect exposed sections of conductor and cable for physical damage and correct connection according to the single-line diagram.
	b. Test bolted connections for high resistance using one of the following:
	1) A low-resistance ohmmeter.
	2) Calibrated torque wrench.

	c. Inspect compression-applied connectors for correct cable match and indentation.
	d. Inspect for correct identification.
	e. Inspect cable jacket and condition.

	3. After installing conductors and cables and before electrical circuitry has been energized, test all current carrying phase conductors and neutrals of service entrance and feeder conductors with 500 volt insulation tester. A copy of these test shall...
	a. Minimum readings shall be one million (1,000,000) or more ohms for #6 AWG wire and smaller, and 250,000 ohms or more for #4 AWG wire or larger, between conductors and between conductor and the grounding conductor.
	b. After all fixture, devices and equipment are installed and all connections completed to each panel, the contractor shall disconnect the neutral feeder conductor from the neutral bar and make a megger reading between the neutral bar and the grounded...
	c. At the final inspection, the contractor shall furnish a megger and show the engineers and State Construction Office representatives that the panels comply with the above requirements.  He shall also furnish a hook-on type ammeter and voltmeter to t...


	B. Cables will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports to record the following:
	1. Procedures used.
	2. Results that comply with requirements.
	3. Results that do not comply with requirements, and corrective action taken to achieve compliance with requirements.




	26 05 26 - Grounding and Bonding for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes grounding and bonding systems and equipment, plus the following special applications:
	1. Underground distribution grounding.
	2. Foundation steel electrodes.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Plans showing dimensioned locations of grounding features specified in "Field Quality Control" Article, including the following:
	1. Test wells.
	2. Ground rods.
	3. Ground rings.
	4. Grounding arrangements and connections for separately derived systems.

	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For grounding to include in emergency, operation, and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. Plans showing as-built, dimensioned locations of grounding features specified in "Field Quality Control" Article, including the following:
	1) Test wells.
	2) Ground rods.
	3) Grounding arrangements and connections for separately derived systems.

	b. Instructions for periodic testing and inspection of grounding features at test wells and grounding connections for separately derived systems based on NFPA 70B.
	1) Tests shall determine if ground-resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if values do not.
	2) Include recommended testing intervals.




	1.6 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a third-party testing agencies shall be amongst those accredited by the NCBCC (North Carolina Building Code Council) to Label Electrical and...
	B. https://www.ncosfm.gov/codes/state-electrical-division/qualified-testing-laboratories
	C. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.

	2.2 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors: ASTM B 3.
	2. Stranded Conductors: ASTM B 8.
	3. Tinned Conductors: ASTM B 33.
	4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
	5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.
	7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.

	C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross section, with 9/32-inchholes spaced 1-1/8 inches apart. Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V and shall be L...

	2.3 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	C. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire terminals, and long-barrel, two-bolt connection to ground bus bar.
	D. Bus-Bar Connectors: Compression type, copper or copper alloy, with two wire terminals.
	E. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, tin-plated or silicon bronze bolts.
	F. Cable-to-Cable Connectors: Compression type, copper or copper alloy.
	G. Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron.
	H. Conduit Hubs: Mechanical type, terminal with threaded hub.
	I. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt.
	J. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw.
	K. Service Post Connectors: Mechanical type, bronze alloy terminal, in short- and long-stud lengths, capable of single and double conductor connections.
	L. Straps: Solid copper, cast-bronze clamp. Rated for 600 A.
	M. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial.
	N. Water Pipe Clamps:
	1. Mechanical type, two pieces with stainless-steel bolts.
	a. Material:  Die-cast zinc alloy.
	b. Listed for direct burial.

	2. U-bolt type with malleable-iron clamp and copper ground connector.


	2.4 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad steel; 3/4 inch by 10 feet


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	B. Underground Grounding Conductors: Install bare copper conductor, No. 2/0 AWG minimum.
	1. Bury at least 30 inches below grade.

	C. Grounding Bus: Install in electrical equipment rooms, in rooms housing service equipment, and elsewhere as indicated.
	1. Install bus horizontally (unless noted otherwise on plan sheet), on insulated spacers 2 inches minimum from wall, 6 inches above finished floor unless otherwise indicated.
	2. Where indicated on both sides of doorways, route bus up to top of door frame, across top of doorway, and down; connect to horizontal bus.

	D. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
	2. Underground Connections: Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells: Bolted connectors.
	4. Connections to Structural Steel: Welded connectors.


	3.2 GROUNDING AT THE SERVICE
	A. Equipment grounding conductors and grounding electrode conductors shall be connected to the ground bus. Install a main bonding jumper between the neutral and ground buses.
	B. The ground bus shall be connected to the metallic cold water pipe per NEC Article 250-52, the steel frame of the building, provided the building frame is effectively grounded, and to a minimum of three ground rods.

	3.3 GROUNDING SEPARATELY DERIVED SYSTEMS
	A. Generator: Install grounding electrode(s) at the generator location. The electrode shall be connected to the equipment grounding conductor and to the frame of the generator.

	3.4 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
	A. Comply with IEEE C2 grounding requirements.
	B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole floor, close to wall, and set rod depth so 4 inches will extend above finished floor. If necessary, install ground rod before manhole is placed and provide No...

	3.5 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment. Bond conductor ...
	C. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated equipment grounding conductor to each electric water heater and heat-tracing cable. Bond conductor to heater units, piping, connected equipment, and components.

	3.6 INSTALLATION
	A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. All grounding electrode conductors and raceways shall be labeled at the main grounding bus with phenolic labels to identify the connection location, such as “GAS PIPING”, “GROUND RODS”, etc.
	C. Ground Rods: Drive rods until tops are 2 inches below finished floor or 6 inches below final grade unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated. Make connections without exposing steel or damaging coating if any.
	2. Use exothermic welds for all below-grade connections except for the test well.
	3. For grounding electrode system, install at least three rods spaced at least one-rod length from each other and located at least the same distance from other grounding electrodes, and connect to the service grounding electrode conductor.
	4. Provide a minimum of one test well at one driven ground rod.

	D. Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are specified in Section 260543 "Underground Ducts and Raceways for Electrical Systems," and shall be at least 12 inches deep, with cover.
	1. Install at least one test well for each service unless otherwise indicated. Install at the ground rod electrically closest to service entrance. Set top of test well flush with finished grade or floor.

	E. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install bonding so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is required, use a bolted clamp.

	F. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building. Connect grounding conductors to main metal water servi...
	2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters. Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	G. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA 70; using electrically conductive coated steel reinforcing bars or rods, at least 20 feet long. If reinforcing is in multiple pieces, connect together by the usual stee...
	H. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner column and at intermediate exterior columns at distances not more than 60 feet apart.
	I. Grounding electrode conductors #4 AWG and larger shall be installed in a raceway system.
	J. All building interior portions of grounding electrode conductors below 6 feet above finished floor shall be protected against physical damage by routing in raceway except for final terminations to equipment where concealed (example, final stubbing ...
	K. Boxes with concentric, eccentric or over-sized knockouts shall be provided with bonding bushing and jumpers.  The jumper shall be sized per NEC Table 250-122 and lugged to the box.
	L. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. Select connectors, connection hardware, conductors, and connection methods so metals in direct contact are galvanically compatible.
	1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact points closer in order of galvanic series.
	2. Make connections with clean, bare metal at points of contact.
	3. Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps.
	4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and mechanical clamps.
	5. Coat and seal connections having dissimilar metals with inert material to prevent future penetration of moisture to contact surfaces.


	3.7 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. 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 system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, and at ground test wells. Make tests at ground rods before any conductors are connected.
	a. Measure ground resistance no fewer than four full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natur...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly, and other grounding electrodes. Identify each by letter in alphabetical order, and key to the record of tests and observations. Include the number of rods dri...

	C. Grounding system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 25 ohms.
	2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 20 ohms.
	3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 10 ohms.
	4. Power Distribution Units or Panelboards Serving Electronic Equipment:  10 ohm(s).
	5. Substations and Pad-Mounted Equipment:  5 ohms.
	6. Manhole Grounds:  20 ohms.

	F. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.



	26 05 29 - hangers and supports for electrical systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Steel slotted support systems.
	2. Conduit and cable support devices.
	3. Structural steel for fabricated supports and restraints.
	4. Mounting, anchoring, and attachment components, including powder-actuated fasteners, mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and hanger rods.
	5. Fabricated metal equipment support assemblies.


	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. Slotted support systems, hardware, and accessories.
	b. Clamps.
	c. Hangers.
	d. Sockets.
	e. Eye nuts.
	f. Fasteners.
	g. Anchors.
	h. Saddles.
	i. Brackets.

	2. Include rated capacities and furnished specialties and accessories.

	B. Shop Drawings: For fabrication and installation details for electrical hangers and support systems.
	1. Hangers. Include product data for components.
	2. Slotted support systems.
	3. Equipment supports.


	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M.
	B. Welding Qualifications: Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M.



	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch-diameter holes at a maximum of 8 inches o.c. in at least one surface.
	1. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
	2. Material for Channel, Fittings, and Accessories:  Galvanized steel.
	3. Channel Width:  Selected for applicable load criteria, 1-1/4 inches minimum.
	4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.

	B. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	C. Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, shapes, and bars; black and galvanized.
	D. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports to building surfaces include the following:
	1. 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.
	2. 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.
	3. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for attached structural element.
	4. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM F3125/F3125M, Grade A325.
	5. Toggle Bolts:  All-steel springhead type.
	6. Hanger Rods: Threaded steel.
	7. Powder actuated fasteners are prohibited.


	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.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with the following standards for application and installation requirements of hangers and supports, except where requirements on Drawings or in this Section are stricter:
	1. NECA 1.
	2. NECA 101
	3. NECA 105.

	B. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.
	C. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and Boxes for Electrical Systems."
	D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in diameter.
	E. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with single-bolt conduit clamps.

	F. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings, and for fastening raceways to trapeze supports.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this article.
	B. 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 ...
	C. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood: Fasten with lag screws or through bolts.
	2. To New Concrete: Bolt to concrete inserts.
	3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete: Expansion anchor fasteners.
	5. To Steel:  Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with MSS SP-69.
	6. To Light Steel: Sheet metal screws.
	7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate.

	D. 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. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	B. Field Welding: Comply with AWS D1.1/D1.1M.

	3.4 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B. Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and placement requirements are specified in Section 033000 "Cast-in-Place Concrete."
	C. Anchor equipment to concrete base as follows:
	1. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.


	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 minimum dry film thickness of 2.0 mils.

	B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A780.



	26 05 33 - 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. Nonmetal conduits, tubing, and fittings.
	3. Metal wireways and auxiliary gutters.
	4. Nonmetal wireways and auxiliary gutters.
	5. Boxes, enclosures, and cabinets.
	6. Handholes and boxes for exterior underground cabling.

	B. Related Requirements:
	1. Section 270528 "Pathways for Communications Systems" for conduits, wireways, surface pathways, innerduct, boxes, faceplate adapters, enclosures, cabinets, and handholes serving communications systems.


	1.3 DEFINITIONS
	A. GRC: Galvanized rigid steel conduit.
	B. IMC: Intermediate metal conduit.

	1.4 ACTION SUBMITTALS
	A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a third-party testing agencies shall be amongst those accredited by the NCBCC (North Carolina Building Code Council) to Label Electrical and...
	B. https://www.ncosfm.gov/codes/state-electrical-division/qualified-testing-laboratories
	C. Comply with NFPA 70.


	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. GRC: Comply with ANSI C80.1 and UL 6.
	C. IMC: Comply with ANSI C80.6 and UL 1242.
	D. EMT: Comply with ANSI C80.3 and UL 797.
	E. FMC: Comply with UL 1; zinc-coated steel.
	F. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
	G. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
	1. Fittings for EMT:
	a. Material:  Steel.
	b. Type:  compression.

	2. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for environmental conditions where installed, and including flexible external bonding jumper.
	3. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch with overlapping sleeves protecting threaded joints.

	H. Joint Compound for IMC or GRC: Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their conductivity.

	2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS
	A. Listing and Labeling: Nonmetallic 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. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.
	C. Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material.
	D. Solvents and Adhesives: As recommended by conduit manufacturer.

	2.3 BOXES, ENCLOSURES, AND CABINETS
	A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets installed in wet locations shall be listed for use in wet locations.
	B. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
	C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	D. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.
	E. Metal Floor Boxes:
	1. Material:  Cast metal.
	2. Type: Fully 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 Outlet boxes designed for attachment of luminaires weighing more than 50 lbshall be listed and marked for the maximum allowable weight.
	H. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing 70 lb
	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.
	L. Device Box Dimensions:  4 inches square by 2-1/8 inches deep
	M. Gangable boxes are prohibited.
	N. Cabinets:
	1. NEMA 250, 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.


	2.4 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
	A. General Requirements for Handholes and Boxes:
	1. Boxes and handholes for use in underground systems shall be designed and identified as defined in NFPA 70, for intended location and application.
	2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a combination of the two.
	1. Standard: Comply with SCTE 77.
	2. Configuration: Designed for flush burial with open bottom unless otherwise indicated.
	3. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure and handhole location.
	4. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
	5. Cover Legend: Molded lettering, "ELECTRIC.".
	6. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.
	7. Handholes 12 Inches Wide by 24 Inches Long and Larger: Have inserts for cable racks and pulling-in irons installed before concrete is poured.


	2.5 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES
	A. Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for compliance with SCTE 77. Strength tests shall be for specified tier ratings of products supplied.
	1. Tests of materials shall be performed by an independent testing agency.
	2. Strength tests of complete boxes and covers shall be by either an independent testing agency or manufacturer. A qualified registered professional engineer shall certify tests by manufacturer.
	3. Testing machine pressure gages shall have current calibration certification complying with ISO 9000 and ISO 10012 and traceable to NIST standards.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors: Apply raceway products as specified below unless otherwise indicated:
	1. Exposed Conduit:  GRC.
	2. Concealed Conduit, Aboveground:  IMC.
	3. Underground Conduit External to Building: RNC, Type EPC-40-PVC, concrete encased with a minimum of three (3) inches of concrete on all sides, except branch circuits may be direct buried.
	4. Underground Conduit Internal to Building: RNC, Type EPC-40-PVC, minimum size of 3/4".
	5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC.
	6. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

	B. 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:  GRC. Raceway locations include the following:
	a. Loading dock.
	b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
	c. Mechanical rooms.

	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): FMC, except use LFMC in damp or wet locations.
	6. Damp or Wet Locations:  GRC.
	7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless steel in institutional and commercial kitchens and damp or wet locations.

	C. Minimum Raceway Size:  3/4-inchtrade size.
	D. Raceway Fittings: Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise indicated. Comply with NEMA FB 2.10.
	2. EMT: Use compression, steel fittings. Comply with NEMA FB 2.10.
	3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with NEMA FB 2.20.

	E. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F

	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 NFPA 70 limitations for types of raceways allowed in specific occupancies and number of floors.
	B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. Install horizontal raceway runs above water and steam piping.
	C. Where installing raceway on interior surface of exterior walls, mount conduit minimum 1/4-inch from wall with clamp backs or strut.
	D. Complete raceway installation before starting conductor installation.
	E. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for hangers and supports.
	F. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. Install conduits parallel or perpendicular to building lines, beams and walls.
	H. Support conduit within 12 inches of enclosures to which attached.
	I. Raceways Embedded in Slabs:
	1. Run conduit larger than 1-inchtrade 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-footntervals.
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all directions.
	4. Do not embed threadless fittings in concrete unless specifically approved by Engineer for each specific location.

	J. Stub-ups to Above Recessed Ceilings:
	1. Use EMT, IMC, or RMC 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. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive compound prior to assembly.
	M. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install insulated throat metal bushings on all conduits. Install insulated throat metal grounding bushings on service conduits and where con...
	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-inchtrade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	Q. EMT conduit provided below roof deck shall be installed 1-1/2” away from the deck to avoid screws from penetrating conduit during reroofing.
	R. Conduits, JBs, Troughs, or any enclosure where mounted outside on building walls shall be installed with spacers or strut to support the raceway or enclosure at least 1” from wall surface.
	S. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less than 200-lbtensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap underground raceways designated as spare above grade alo...
	T. 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 ...
	U. 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.

	V. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
	W. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC only in damp or wet locations not subject to 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] [top] [bottom] 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 supp...
	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 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:
	1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 inches in nominal diameter.
	2. Install backfill as specified in Section 312000 "Earth Moving."
	3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during this process. Firmly hand tamp backfi...
	4. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 3 inches of concrete for a minimum of 12 inches on each side of the coupling.
	b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits penetrate building foundations, extend steel conduit horizontally a minimum of 60 inches from edge of foundation or equipment base. Install insulated grounding bushings ...

	5. Underground Warning Tape: Comply with requirements in Section 260553 "Identification for Electrical Systems."

	B. Concrete-Encased Ducts: Support ducts on duct separators.
	1. Excavate trench bottom to provide firm and uniform support for duct bank.
	2. Width: Excavate trench 3 inches wider than duct bank on each side.
	3. Depth: Install top of duct bank at least 24 inches below finished grade in areas not subject to deliberate traffic, and at least 30 inches below finished grade in deliberate traffic paths for vehicles unless otherwise indicated.
	4. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor temperature.
	5. Separator Installation: Space separators close enough to prevent sagging and deforming of ducts, with not less than four spacers per 20 feet of duct. Secure separators to earth and to ducts to prevent floating during concreting. Stagger separators ...
	6. Minimum Space between Ducts: 3 inches between ducts and exterior envelope wall, 2 inches between ducts for like services, and 4 inches between power and signal ducts.
	7. Elbows: Use manufactured rigid steel conduit elbows for stub-ups at poles and equipment, at building entrances through floor, and at changes of direction in duct run.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 3 inches of concrete.
	b. Stub-Ups to Equipment: For equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 60 inches from edge of base. Install insulated grounding bushings on terminations at equipment.

	8. Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting and concrete envelope can be poured without soil inclusions; otherwise, use forms.
	9. Concrete Cover: Install a minimum of 3 inches of concrete cover at top and bottom, and on each side of duct bank.
	10. Concreting Sequence: Pour each run of envelope between manholes or other terminations in one continuous operation.
	a. Start at one end and finish at the other, allowing for expansion and contraction of ducts as their temperature changes during and after the pour. Use expansion fittings installed according to manufacturer's written recommendations, or use other spe...
	b. If more than one pour is necessary, terminate each pour in a vertical plane and install 3/4-inch reinforcing-rod dowels extending a minimum of 18 inches into concrete on both sides of joint near corners of envelope.



	3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting conduits to minimize bends and deflections required for proper entrances.
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of other enclosures 1 inch above finished grade.
	D. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated. Select arm lengths to be long enough to provide spare space for fu...
	E. Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings to be used, and seal around penetrations after fittin...

	3.5 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 in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

	3.6 FIRESTOPPING
	A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with requirements in Section 078413 "Penetration Firestopping."

	3.7 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to paint finishes with matching touchup coating recommended by manufacturer.




	26 05 53 - identification for electrical systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification of power cables.
	3. Identification for conductors.
	4. Underground-line warning tape.
	5. Warning labels and signs.
	6. Instruction signs.
	7. Identification for panelboards.
	8. Equipment identification labels.
	9. Miscellaneous identification products.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each electrical identification product indicated.

	1.4 QUALITY ASSURANCE
	A. Comply with ANSI A13.1.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	1.5 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual;...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each cable size.
	B. Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing ends of legend label.
	C. Self-Adhesive, Self-Laminating Polyester Labels:  Preprinted, 3-mil-thick flexible label with acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-resistant, self-laminating, protective shield over the legend. Labels siz...
	D. Write-On Tags: Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.


	2.2 CONDUCTOR IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide.
	B. Self-Adhesive, Self-Laminating Polyester Labels:  Preprinted, 3-mil-thick flexible label with acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-resistant, self-laminating, protective shield over the legend. Labels siz...

	2.3 FLOOR MARKING TAPE
	A. 2-inch-wide, 5-mil pressure-sensitive vinyl tape, with yellow and black stripes and clear vinyl overlay.

	2.4 UNDERGROUND-LINE WARNING TAPE
	A. Tape:
	1. Recommended by manufacturer for the method of installation and suitable to identify and locate underground electrical and communications utility lines.
	2. Printing on tape shall be permanent and shall not be damaged by burial operations.
	3. Tape material and ink shall be chemically inert, and not subject to degrading when exposed to acids, alkalis, and other destructive substances commonly found in soils.

	B. Color and Printing:
	1. Comply with ANSI Z535.1 through ANSI Z535.5.
	2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE,.
	3. Inscriptions for Orange-Colored Tapes: TELEPHONE CABLE, CATV CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE,.

	C. Detectable Tape:
	1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid aluminum-foil core, and a clear protective film that allows inspection of the continuity of the conductive core, bright-colored, continuous-printed on one s...
	2. Overall Thickness: 5 mils.
	3. Foil Core Thickness: 0.35 mil.
	4. Weight: 28 lb/1000 sq. ft..
	5. 3-Inch Tensile According to ASTM D 882: 70 lbf, and 4600 psi.


	2.5 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	C. Metal-Backed, Butyrate Warning Signs:
	1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-inch galvanized-steel backing; and with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal size, 10 by 14 inches.

	D. Warning label and sign shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."
	3. Arc Flash: “WARNING – ARC FLASH HAZARD – APPROPRIATE PPE REQUIRED – FAILURE TO COMPLY CAN RESULT IN DEATH OR INJURY – REFER TO NFPA 70E.”


	2.6 INSTRUCTION SIGNS
	A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. inches and 1/8 inch thick for larger sizes.
	1. Engraved legend with black letters on white face.
	2. Punched or drilled for mechanical fasteners.
	3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.

	B. Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process. Minimum letter height shall be 3/8 inch.
	C. Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal transfer or equivalent process. Minimum letter height shall be 3/8 inch. Overlay shall provide a weatherproof and UV-resistant seal for label.

	2.7 IDENTIFICATION FOR PANELBOARDS
	A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, and number of poles shall be located on the interior of the panelboard door.
	B. Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with transparent plastic protective cover.
	1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all other circuits. Wording such as “Receptacle” shall not be allowed.  Update any existing panelboard where work is performed and trace all circuits re...


	2.8 EQUIPMENT IDENTIFICATION LABELS
	A. Engraved, Laminated Phenolic Label:  Punched or drilled for screw mounting.  White letters on a dark-gray background unless otherwise listed below.  Minimum letter height shall be 1/2 inch.  Colors shall be as follows:
	1. 120/208V equipment – Blue surface with white core
	2. 277/480V equipment – Black surface with white core
	3. Fire alarm system – Bright red surface with white core
	4. Security – Dark red (burgundy) surface with white core
	5. “Emergency” systems – Green surface with white core
	6. Telephone – Orange surface with white core
	7. Data – Brown surface with white core
	8. Paging systems – White surface with black core
	9. TV systems – Purple surface with white core

	B. All outlet boxes, junction boxes and pull boxes shall have their covers and exterior surfaces painted with colors to match the surface color scheme outlined above.  This includes covers on boxes above list-out and other type accessible ceilings. Po...

	2.9 CABLE TIES
	A. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, self extinguishing, one piece, self locking, Type 6/6 nylon.
	1. Minimum Width: 3/16 inch.
	2. Tensile Strength at 73 deg F, According to ASTM D 638: 12,000 psi.
	3. Temperature Range: Minus 40 to plus 185 deg F.
	4. Color: Black.

	B. Plenum-Rated Cable Ties: Self extinguishing, UV stabilized, one piece, self locking.
	1. Minimum Width: 3/16 inch.
	2. Tensile Strength at 73 deg F, According to ASTM D 638: 7000 psi.
	3. UL 94 Flame Rating: 94V-0.
	4. Temperature Range: Minus 50 to plus 284 deg F.
	5. Color: Black.


	2.10 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint: Comply with requirements in painting Sections for paint materials and application requirements. Select paint system applicable for surface material and location (exterior or interior).
	B. Nameplates: Attach to equipment using a two-part epoxy adhesive suitable for location where installed. In outdoor locations, labels applied with epoxy shall be weatherproof and sunlight resistant. Contractor may use stainless-steel rivets or stainl...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location: Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products: Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach signs and plastic labels that are not self-adhesive type using two-part epoxy adhesive suitable for location where installed.
	F. Cable Ties: For attaching tags. Use general-purpose type, except as listed below:
	1. Outdoors: UV-stabilized nylon.
	2. In Spaces Handling Environmental Air: Plenum rated.

	G. Underground-Line Warning Tape: During backfilling of trenches install continuous underground-line warning tape directly above line at 6 to 8 inches below finished grade. Use multiple tapes where width of multiple lines installed in a common trench ...
	H. Painted Identification: Comply with requirements in painting Sections for surface preparation and paint application.

	3.2 IDENTIFICATION SCHEDULE
	A. Accessible Raceways and Cables within Buildings: Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels with the wiring system legend and system voltage. System legends shall be as follows:
	1. Emergency Power.
	2. Power.
	3. UPS.

	B. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
	1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:
	a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if authorities having jurisdiction permit.
	b. Colors for 208/120-V Circuits:
	1) Phase A: Black.
	2) Phase B: Red.
	3) Phase C: Blue.
	4) Neutral: White or Gray
	5) Ground: Green

	c. Colors for 480/277-V Circuits:
	1) Phase A: Brown.
	2) Phase B: Orange.
	3) Phase C: Yellow.
	4) Neutral: White or Gray
	5) Ground: Green

	d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum distance of 6 inches from terminal points and in boxes where splices or taps are made. Apply last two turns of tape with no tension to prevent possible unwinding. ...


	C. Install instructional sign including the color-code for grounded and ungrounded conductors using adhesive-film-type labels.
	D. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, and signal connections.
	1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points. Identify by system and circuit designation.
	2. Use system of marker tape designations that is uniform and consistent with system used by manufacturer for factory-installed connections.
	3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual.

	E. Locations of Underground Lines: Identify with underground-line warning tape for power, lighting, communication, and control wiring and optical fiber cable.
	1. Install underground-line warning tape for both direct-buried cables and cables in raceway.
	2. Locate tape directly above the raceway at 6 to 8 inches below finished grade.

	F. Workspace Indication: Install floor marking tape to show working clearances in the direction of access to live parts. Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted panelboa...
	G. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Metal-backed, butyrate warning signs.
	1. Comply with 29 CFR 1910.145.
	2. Identify system voltage with black letters on an orange background.
	3. Apply to exterior of door, cover, or other access.
	4. For equipment with multiple power or control sources, apply to door or cover of equipment including, but not limited to, the following:
	a. Power transfer switches.
	b. Controls with external control power connections.


	H. Arc Flash Warning Labeling: Self-adhesive labels.
	I. Operating Instruction Signs: Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect. Install instruction signs with approved legend where instructions are needed for system or ...
	J. Emergency Operating Instruction Signs: Install instruction signs with white legend on a red background with minimum 3/8-inch-high letters for emergency instructions at equipment used for power transfer.
	K. Equipment Identification Labels: On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual. Apply labels to disconnect switches and protection equipment,...
	1. Labeling Instructions:
	a. Indoor Equipment:  Engraved, laminated acrylic or melamine label. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-1/2-inch-high label; where two lines of text are required, use labels 2 inches high.
	b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label.
	c. Elevated Components: Increase sizes of labels and letters to those appropriate for viewing from the floor.
	d. Unless provided with self-adhesive means of attachment, fasten labels with appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.

	2. Equipment to Be Labeled:
	a. Panelboards: Typewritten directory of circuits in the location provided by panelboard manufacturer. Panelboard identification shall be engraved, laminated acrylic or melamine label.
	b. Enclosures and electrical cabinets.
	c. Access doors and panels for concealed electrical items.
	d. Switchboards.
	e. Transformers: Label that includes tag designation shown on Drawings for the transformer, feeder, and panelboards or equipment supplied by the secondary.
	f. Emergency system boxes and enclosures.
	g. Enclosed switches.
	h. Enclosed controllers.
	i. Variable-speed controllers.
	j. Power transfer equipment.
	k. Contactors.
	l. Remote-controlled switches, dimmer modules, and control devices.
	m. Power-generating units.
	n. Monitoring and control equipment.
	o. UPS equipment.





	26 09 23 - Lighting Control Devices
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Time switches.
	2. Photoelectric switches.
	3. Indoor occupancy and vacancy sensors.
	4. Switchbox-mounted occupancy sensors.
	5. Digital timer light switches.

	B. Related Requirements:
	1. Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch occupancy sensors, and manual light switches.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Show installation details for the following:
	a. Occupancy sensors.
	b. Vacancy sensors.

	2. Interconnection diagrams showing field-installed wiring.
	3. Include diagrams for power, signal, and control wiring.


	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.
	B. Sample Warranty: For manufacturer's warranties.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For each type of lighting control device to include in operation and maintenance manuals.

	1.6 WARRANTY
	A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting control devices that fail(s) in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Faulty operation of lighting control software.
	b. Faulty operation of lighting control devices.

	2. Warranty Period: Two year(s) from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 ELECTRONIC TIME SWITCHES
	A. Electronic Time Switches: Solid state, programmable, with alphanumeric display; complying with UL 917.
	1. Listed and labeled as defined in NFPA 70 and marked for intended location and application.
	2. Contact Configuration:  SPST.
	3. Contact Rating:  20-A ballast load, 120-/240-V ac.
	4. Programs: Eight on-off set points on a 24-hour schedule.
	5. Circuitry: Allow connection of a photoelectric relay as substitute for on-off function of a program on selected channels.
	6. Astronomic Time:  All channels.
	7. Automatic daylight savings time changeover.
	8. Battery Backup: Not less than seven days reserve, to maintain schedules and time clock.


	2.2 OUTDOOR PHOTOELECTRIC SWITCHES, SOLID STATE, FLEXIBLE MOUNTING
	A. Description: Solid state, with SPST dry contacts rated for 1000 W incandescent, to operate connected relay, contactor coils, or microprocessor input; complying with UL 773A, and compatible with ballasts and LED lamps.
	1. Listed and labeled as defined in NFPA 70, by a agency NRTL, and marked for intended location and application.
	2. Light-Level Monitoring Range: 1.5 to 10 fc, with an adjustment for turn-on and turn-off levels within that range.
	3. Time Delay: Fifteen-second minimum, to prevent false operation.
	4. Surge Protection: Metal-oxide varistor.
	5. Mounting: Twist lock complies with ANSI C136.10, with base-and-stem mounting or stem-and-swivel mounting accessories as required to direct sensor to the north sky exposure from same source and manufacturer as switch.
	6. Failure Mode: Luminaire stays ON.


	2.3 INDOOR OCCUPANCY AND VACANCY SENSORS
	A. General Requirements for Sensors:
	1. Ceiling-mounted, solid-state indoor occupancy or vacancy sensors.
	2. Ultrasonic and Dual technology.
	3. Hardwired connection to switch.
	4. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	5. Operation:
	a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area is occupied, and turn them off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 30 minutes.
	b. Vacancy Sensor: Unless otherwise indicated, lights are manually turned on and sensor turns lights off when the room is unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 30 minutes.
	c. Combination Sensor: Unless otherwise indicated, sensor shall be programmed to turn lights on when coverage area is occupied and turn them off when unoccupied, or to turn off lights that have been manually turned on; with a time delay for turning li...

	6. Sensor Output: Contacts rated for the line voltage load or Sensor is powered from the power pack.
	7. Power:  Line voltage or powered from the power pack.
	8. Power Pack: Dry contacts rated for 20-A ballast or LED load at 120- and 277-V ac. Sensor has 24-V dc, 150-mA, Class 2 power source, as defined by NFPA 70.
	9. Mounting:
	a. Sensor: Suitable for mounting in any position on a standard outlet box.
	b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical enclosure.
	c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged door.

	10. Indicator: Digital display, to show when motion is detected during testing and normal operation of sensor.
	11. Bypass Switch: Override the "on" function in case of sensor failure.

	B. Ultrasonic Type:  Ceiling mounted; detect occupants in coverage area through pattern changes of reflected ultrasonic energy.
	1. Detector Sensitivity: Detect a person of average size and weight moving not less than 12 inches in either a horizontal or a vertical manner at an approximate speed of 12 inches/sec.
	2. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area of 1000 sq. ft. when mounted on a 96-inch-high ceiling.
	3. Detection Coverage (Large Room): Detect occupancy anywhere within a circular area of 2000 sq. ft. when mounted on a 96-inch-high ceiling.
	4. Detection Coverage (Corridor): Detect occupancy anywhere within 90 feet when mounted on a 10-foot-high ceiling in a corridor not wider than 14 feet.

	C. Dual-Technology Type:  Ceiling mounted; detect occupants in coverage area using PIR and ultrasonic detection methods. The particular technology or combination of technologies that control on-off functions is selectable in the field by operating con...
	1. Sensitivity Adjustment: Separate for each sensing technology.
	2. Detector Sensitivity: Detect occurrences of 6-inch-minimum movement of any portion of a human body that presents a target of not less than 36 sq. in., and detect a person of average size and weight moving not less than 12 inches in either a horizon...
	3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area of 2000 sq. ft. when mounted on a 96-inch-high ceiling.


	2.4 SWITCHBOX-MOUNTED OCCUPANCY SENSORS
	A. General Requirements for Sensors: Automatic-wall-switch occupancy sensor with manual on-off switch, suitable for mounting in a single gang switchbox using hardwired connection.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Occupancy Sensor Operation: Unless otherwise indicated, turn lights on when coverage area is occupied, and turn lights off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	3. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F.
	4. Switch Rating: Not less than 800-VA ballast or LED load at 120 V, 1200-VA ballast or LED load at 277 V, and 800-W incandescent.

	B. Wall-Switch Sensor Tag WS1:
	1. Standard Range: 180-degree field of view, field adjustable from 180 to 40 degrees; with a minimum coverage area of 2100 sq. ft.
	2. Sensing Technology: Dual technology - PIR and ultrasonic.
	3. Switch Type: SP, field-selectable automatic "on," or manual "on," automatic "off."
	4. Capable of controlling load in three-way application.
	5. Voltage:  Dual voltage - 120 and 277 V.
	6. Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10 to 150 fc. The switch prevents the lights from turning on when the light level is higher than the set point of the sensor.
	7. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.
	8. Adaptive Technology: Self-adjusting circuitry detects and memorizes usage patterns of the space and helps eliminate false "off" switching.
	9. Color: As selected by Architect
	10. Faceplate: Color matched to switch.


	2.5 DIGITAL TIMER LIGHT SWITCH
	A. Description: Combination digital timer and conventional switch lighting control unit. Switchbox-mounted, backlit LCD display, with selectable time interval in [10] [20] minute increments.
	1. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac.
	2. Standards: Comply with UL 20.
	3. Integral relay for connection to BAS.
	4. Voltage:  Dual voltage - 120 and 277 V.
	5. Color: Selected by Architect.
	6. Faceplate: Color matched to switch.


	2.6 CONDUCTORS AND CABLES
	A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than No. 22 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	C. Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than No. 18 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine lighting control devices before installation. Reject lighting control devices that are wet, moisture damaged, or mold damaged.
	B. Examine walls and ceilings for suitable conditions where lighting control devices will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 SENSOR INSTALLATION
	A. Comply with NECA 1.
	B. Restrooms, showers, lockers, open offices, and similar locations shall be provided with ultrasonic only sensors.  These sensors shall have the sensitivity set to maximum and time delay of 15 minutes minimum.  In shower areas, the time delay shall b...
	C. If dual technology is installed in the areas mentioned above, then the sensor shall be set such that either technology will activate the operation of the lights.  It is preferred however that ultrasonic only be provided in the areas and this is onl...
	D. Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke detectors, fire-suppression systems, and partition assemblies.
	E. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas indicated. Do not exceed coverage limits specified in manufacturer's written instructions. Note that PIR sensors do not have a complete solid 360 degree cove...

	3.3 WIRING INSTALLATION
	A. Comply with NECA 1.
	B. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and Cables." Minimum conduit size is 1/2 inch.
	C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	D. Size conductors according to lighting control device manufacturer's written instructions unless otherwise indicated.
	E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

	3.4 IDENTIFICATION
	A. Identify components and power and control wiring according to Section 260553 "Identification for Electrical Systems."
	1. Identify controlled circuits in lighting contactors.
	2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each sensor.

	B. Label time switches and contactors with a unique designation.

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Operational Test: After installing time switches and sensors, and after electrical circuitry has been energized, start units to confirm proper unit operation.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	B. Lighting control devices will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.



	26 24 16 - Panelboards
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Distribution panelboards.
	2. Lighting and appliance branch-circuit panelboards.


	1.3 DEFINITIONS
	A. ATS: Acceptance testing specification.
	B. GFCI: Ground-fault circuit interrupter.
	C. GFEP: Ground-fault equipment protection.
	D. HID: High-intensity discharge.
	E. MCCB: Molded-case circuit breaker.
	F. SPD: Surge protective device.
	G. VPR: Voltage protection rating.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of panelboard.
	1. Include materials, switching and overcurrent protective devices, SPDs, accessories, and components indicated.
	2. Include dimensions and manufacturers' technical data on features, performance, electrical characteristics, ratings, and finishes.

	B. Shop Drawings: For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.
	2. Show tabulations of installed devices with nameplates, conductor termination sizes, equipment features, and ratings.
	3. Detail enclosure types including mounting and anchorage, environmental protection, knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.
	4. Detail bus configuration, current, and voltage ratings.
	5. Short-circuit current rating of panelboards and overcurrent protective devices.
	6. Include evidence of NRTL listing for series rating of installed devices.
	7. Include evidence of NRTL listing for SPD as installed in panelboard.
	8. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	9. Include wiring diagrams for power, signal, and control wiring.
	10. Key interlock scheme drawing and sequence of operations.
	11. Include time-current coordination curves for each type and rating of overcurrent protective device included in panelboards. Submit on translucent log-log graft paper; include selectable ranges for each type of overcurrent protective device. Includ...


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Panelboard Schedules: For installation in panelboards.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For panelboards and components to include in emergency, operation, and maintenance manuals. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.


	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Keys: Two spares for each type of panelboard cabinet lock.
	2. Circuit Breakers Including GFCI and GFEP Types: Two spares for each panelboard.
	3. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.
	4. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.


	1.8 QUALITY ASSURANCE
	A. Manufacturer Qualifications: ISO 9001 or ISO 9002 certified.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Remove loose packing and flammable materials from inside panelboards; install temporary electric heating (250 W per panelboard) to prevent condensation.
	B. Handle and prepare panelboards for installation according to NEMA PB 1.

	1.10 FIELD CONDITIONS
	A. Environmental Limitations:
	1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity co...
	2. Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	a. Ambient Temperature: Not exceeding 23 deg F to plus 104 deg F.
	b. Altitude: Not exceeding 6600 feet.


	B. Service Conditions: NEMA PB 1, usual service conditions, as follows:
	1. Ambient temperatures within limits specified.
	2. Altitude not exceeding 6600 feet.

	C. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to ...
	1. Notify Architect no fewer than two days in advance of proposed interruption of electric service.
	2. Do not proceed with interruption of electric service without Architect's written permission.
	3. Comply with NFPA 70E.


	1.11 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in materials or workmanship within specified warranty period.
	1. Panelboard Warranty Period: 18 months from date of Substantial Completion.

	B. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace SPD that fails in materials or workmanship within specified warranty period.
	1. SPD Warranty Period: Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PANELBOARDS COMMON REQUIREMENTS
	A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Systems."
	B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for panelboards including clearances between panelboards and adjacent surfaces and other items. Comply with indicated maximum dimensions.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NEMA PB 1.
	E. Comply with NFPA 70.
	F. Enclosures: Flush and Surface-mounted, dead-front cabinets.
	1. Rated for environmental conditions at installed location.
	a. Indoor Dry and Clean Locations: NEMA 250, Type 1.
	b. Outdoor Locations: NEMA 250, Type 3R
	c. Other Wet or Damp Indoor Locations: NEMA 250, Type 4.
	d. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: NEMA 250, Type 12.

	2. Height: 84 inches maximum.
	3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts and shall have no exposed hardware.
	4. Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged trim cover. Trims shall cover all live parts and shall have no exposed hardware.
	5. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with flanges for attachment to panelboard, wall, and ceiling or floor.
	6. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral with enclosure body. Arrange to isolate individual panel sections.
	7. Finishes:
	a. Panels and Trim: galvanized steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	b. Back Boxes: Galvanized steel.
	c. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective devices and other components.


	G. Incoming Mains:
	1. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to main breaker.

	H. Phase, Neutral, and Ground Buses:
	1. Material: Hard-drawn copper, 98 percent conductivity.
	a. Plating shall run entire length of bus.
	b. Bus shall be fully rated the entire length.

	2. Interiors shall be factory assembled into a unit. Replacing switching and protective devices shall not disturb adjacent units or require removing the main bus connectors.
	3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.
	4. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance applications. Mount electrically isolated from enclosure. Do not mount neutral bus in gutter.
	5. Split Bus: Vertical buses divided into individual vertical sections.

	I. Conductor Connectors: Suitable for use with conductor material and sizes.
	1. Material: Hard-drawn copper, 98 percent conductivity.
	2. Terminations shall allow use of 75 deg C rated conductors without derating.
	3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required, for larger conductors.
	4. Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each pole in the panelboard.
	5. Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on the bar for each pole in the panelboard.

	J. NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having jurisdiction for use as service equipment with one or more main service disconnecting and overcurrent protective devices. Panelboards shall have meter enclosures, wi...
	K. Panelboard Short-Circuit Current Rating: Rated for series-connected system with integral or remote upstream overcurrent protective devices and labeled by an NRTL. Include label or manual with size and type of allowable upstream and branch devices l...
	1. Panelboards rated 240 V or less shall have short-circuit ratings as shown on Drawings, but not less than 10,000 A rms symmetrical.
	2. Panelboards rated above 240 V and less than 600 V shall have short-circuit ratings as shown on Drawings, but not less than 14,000 A rms symmetrical.

	L. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current available at terminals. Assembly listed by an NRTL for 100 percent interrupting capacity.
	1. Panelboards and overcurrent protective devices rated 240 V or less shall have short-circuit ratings as shown on Drawings, but not less than 10,000 A rms symmetrical.
	2. Panelboards and overcurrent protective devices rated above 240 V and less than 600 V shall have short-circuit ratings as shown on Drawings, but not less than 14,000 A rms symmetrical.


	2.2 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."

	B. Surge Suppression: Factory installed as an integral part of indicated panelboards, complying with UL 1449 SPD Type 2.

	2.3 POWER PANELBOARDS
	A. Panelboards: NEMA PB 1, distribution type.
	B. Doors: Secured with vault-type latch with tumbler lock; keyed alike.
	1. For doors more than 36 inches high, provide two latches, keyed alike.

	C. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller: Bolt-on circuit breakers.
	D. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A: Bolt-on circuit breakers.
	E. Branch Overcurrent Protective Devices: Fused switches.

	2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
	B. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	C. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
	D. Doors: Door-in-door construction with concealed hinges; secured with multipoint latch with tumbler lock; keyed alike. Outer door shall permit full access to the panel interior. Inner door shall permit access to breaker operating handles and labelin...

	2.5 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:
	a. Inverse time-current element for low-level overloads.
	b. Instantaneous magnetic trip element for short circuits.
	c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

	2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. Electronic Trip Circuit Breakers:
	a. RMS sensing.
	b. Field-replaceable rating plug or electronic trip.
	c. Digital display of settings, trip targets, and indicated metering displays.
	d. Multi-button keypad to access programmable functions and monitored data.
	e. Ten-event, trip-history log. Each trip event shall be recorded with type, phase, and magnitude of fault that caused the trip.
	f. Integral test jack for connection to portable test set or laptop computer.
	g. Field-Adjustable Settings:
	1) Instantaneous trip.
	2) Long- and short-time pickup levels.
	3) Long and short time adjustments.
	4) Ground-fault pickup level, time delay, and I squared T response.


	4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings less than NEMA FU 1, RK-5.
	5. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault protection (6-mA trip).
	6. GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip).
	7. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 120/240-V, single-pole configuration.
	8. MCCB Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Breaker handle indicates tripped status.
	c. UL listed for reverse connection without restrictive line or load ratings.
	d. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor materials.
	e. Application Listing: Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and HID lighting circuits.
	f. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	g. Rating Plugs: Three-pole breakers with ampere ratings greater than 150 amperes shall have interchangeable rating plugs or electronic adjustable trip units.
	h. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in off position.
	i. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on position.



	2.6 IDENTIFICATION
	A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, and number of poles shall be located on the interior of the panelboard door.
	B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC rating.
	C. Circuit Directory: Directory card inside panelboard door, mounted in transparent card holder.
	1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all other circuits.

	D. Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with transparent plastic protective cover.
	1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all other circuits.


	2.7 ACCESSORY COMPONENTS AND FEATURES
	A. Accessory Set: Include tools and miscellaneous items required for overcurrent protective device test, inspection, maintenance, and operation.
	B. Portable Test Set: For testing functions of solid-state trip devices without removing from panelboard. Include relay and meter test plugs suitable for testing panelboard meters and switchboard class relays.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify actual conditions with field measurements prior to ordering panelboards to verify that equipment fits in allocated space in, and comply with, minimum required clearances specified in NFPA 70.
	B. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.
	C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have been subjected to water saturation.
	D. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...
	B. Comply with NECA 1.
	C. Install panelboards and accessories according to NEMA PB 1.1.
	D. Equipment Mounting:
	1. Install panelboards on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."
	2. Attach panelboard to the vertical finished or structural surface behind the panelboard.
	3. Comply with requirements for seismic control devices specified in Section 260548.16 "Seismic Controls for Electrical Systems."

	E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.
	F. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	G. Mount top of trim maximum of 90 inches above finished floor unless otherwise indicated.
	H. Mount panelboard cabinet plumb and rigid without distortion of box.
	I. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	J. Mount surface-mounted panelboards to steel slotted supports 5/8 inch in depth. Orient steel slotted supports vertically.
	K. Install overcurrent protective devices and controllers not already factory installed.
	1. Set field-adjustable, circuit-breaker trip ranges.
	2. Tighten bolted connections and circuit breaker connections using calibrated torque wrench or torque screwdriver per manufacturer's written instructions.

	L. Make grounding connections and bond neutral for services and separately derived systems to ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, and connections to separate ground bars.
	M. Install filler plates in unused spaces.
	N. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future. Stub four 1-inch empty conduits into raised floor space or below slab not on grade.

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs complying with requirements in Section 260553 "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads; incorporate Owner's final room designations. Obtain approval before installing. Handwritten directories are not acceptable. Install directory inside panelboard door.
	C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	E. Install warning signs complying with requirements in Section 260553 "Identification for Electrical Systems" identifying source of remote circuit.

	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	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 panelboard bus, 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 for low-voltage air circuit breakers and low-voltage surge arrestors stated in NETA ATS, Paragraph 7.6 Circuit Breakers and Paragraph 7.19.1 Surge Arrestors, Low-Voltage. Certify com...
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

	E. Panelboards will be considered defective if they do not pass tests and inspections.
	F. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results, with comparisons of the two scans. Include notation of deficiencies detected, remedial action taken, and obs...

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.

	3.6 PROTECTION
	A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain temperature according to manufacturer's written instructions.



	26 27 26 - wiring devices
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Specification-grade receptacles, 125 V, 20 A.
	2. USB receptacles.
	3. GFCI receptacles, 125 V, 20 A.
	4. Toggle switches, 120/277 V, 20 A.
	5. Occupancy sensors.
	6. Wall-box dimmers.
	7. Wall plates.


	1.3 DEFINITIONS
	A. AFCI: Arc-fault circuit interrupter.
	B. BAS: Building automation system.
	C. EMI: Electromagnetic interference.
	D. GFCI: Ground-fault circuit interrupter.
	E. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
	F. RFI: Radio-frequency interference.
	G. SPD: Surge protective device.

	1.4 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.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 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.

	1.7 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and associated wall plates from a single manufacturer and one ...
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a third-party testing agencies shall be amongst those accredited by the NCBCC (North Carolina Building Code Council) to Label Electrical and...
	http://www.ncdoi.com/osfm/Engineering_and_Codes/default.aspx?field1=Code_Enforcement_-_Third_Party_Testing_agencies&user=Code_Enforcement_Resources
	C. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	B. Comply with NFPA 70.
	C. RoHS compliant.
	D. Comply with NEMA WD 1.
	E. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions:
	1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
	2. Devices shall comply with requirements in this Section.

	F. Devices for Owner-Furnished Equipment:
	1. Receptacles: Match plug configurations.

	G. Device Color:
	1. Wiring Devices Connected to Normal Power System: As selected by Architect, unless otherwise indicated or required by NFPA 70 or device listing.
	2. Wiring Devices Connected to Essential Electrical System:  Red.
	3. SPD Devices: Blue.

	H. Wall Plate Color: For plastic covers, match device color.
	I. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 SPECIFICATION-GRADE RECEPTACLES, 125 V, 20 A
	A. Duplex Receptacles, 125 V, 20 A:
	1. Description: Two pole, three wire, and self-grounding.
	2. Configuration: NEMA WD 6, Configuration 5-20R.
	3. Standards: Comply with UL 498 and FS W-C-596.

	B. Tamper-Resistant Duplex Receptacles, 125 V, 20 A:
	1. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only when a plug is inserted in the receptacle.
	2. Configuration: NEMA WD 6, Configuration 5-20R.
	3. Standards: Comply with UL 498 and FS W-C-596.
	4. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" Article.

	C. Weather-Resistant Duplex Receptacle, 125 V, 20 A:
	1. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only when a plug is inserted in the receptacle. Square face.
	2. Configuration: NEMA WD 6, Configuration 5-20R.
	3. Standards: Comply with UL 498.
	4. Marking: Listed and labeled as complying with NFPA 70, "Receptacles in Damp or Wet Locations" Article.

	D. Tamper- and Weather-Resistant Duplex Receptacles, 125 V, 20 A:
	1. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only when a plug is inserted in the receptacle. Square face.
	2. Configuration: NEMA WD 6, Configuration 5-20R.
	3. Standards: Comply with UL 498.
	4. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" and "Receptacles in Damp or Wet Locations" articles.


	2.3 USB RECEPTACLES
	A. Tamper-Resistant Duplex and USB Charging Receptacles:
	1. Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. Nickel-plated, brass mounting strap. Integral shutters that operate only when a plug is inserted in the line voltage receptacle.
	2. Line Voltage Receptacles: Two pole, three wire, and self-grounding; NEMA WD 6, Configuration 5-20R.
	3. USB Receptacles: Dual USB Type A, 5 V dc, and 2.1 A per receptacle (minimum).
	4. Standards: Comply with UL 498, UL 1310, USB 3.0 devices, and FS W-C-596.
	5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" Article.


	2.4 GFCI RECEPTACLES, 125 V, 20 A
	A. Duplex GFCI Receptacles, 125 V, 20 A:
	1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two pole, three wire, and self-grounding.
	2. Configuration: NEMA WD 6, Configuration 5-20R.
	3. Type:  Feed through.
	4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596.

	B. Weather-Resistant, GFCI Duplex Receptacles, 125 V, 20 A:
	1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two pole, three wire, and self-grounding. Integral shutters that operate only when a plug is inserted in the receptacle. Square face.
	2. Configuration: NEMA WD 6, Configuration 5-15R.
	3. Type:  Feed through.
	4. Standards: Comply with UL 498 and UL 943 Class A.


	2.5 TOGGLE SWITCHES, 120/277 V, 20 A
	A. Switches, 120/277 V, 20 A:
	1. Standards: Comply with UL 20 and FS W-S-896.


	2.6 OCCUPANCY SENSORS
	A. Wall Switch Sensor Light Switch, Dual Technology:
	1. Description: Switchbox-mounted, combination lighting-control sensor and conventional switch lighting-control unit using dual (ultrasonic and passive infrared) technology.
	2. Standards: Comply with UL 20.
	3. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac.
	4. Adjustable time delay of five to thirty minutes.
	5. Able to be locked to Manual-On mode.
	6. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc.
	7. Connections: RJ-45 communications outlet.

	B. Wall Sensor Light Switch, Passive Infrared:
	1. Description: Switchbox-mounted, combination, lighting-control sensor and conventional switch lighting-control unit using passive infrared technology.
	2. Standards: Comply with UL 20.
	3. Connections: Hard wired.
	4. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac.
	5. Adjustable time delay of five to thirty minutes.
	6. Able to be locked to Manual-On mode.
	7. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc.

	C. Wall Sensor Light Switch, Ultrasonic:
	1. Description: Switchbox-mounted, combination, lighting-control sensor and conventional switch lighting-control unit using ultrasonic technology.
	2. Standards: Comply with UL 20.
	3. Connections: RJ-45 communications outlet.
	4. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 277 V ac for fluorescent or LED lighting, and 1/4 hp at 120 V ac.
	5. Adjustable time delay of five to thirty minutes.
	6. Able to be locked to Manual-On mode.
	7. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc.


	2.7 DIMMERS
	A. Wall-Box Dimmers:
	1. Description: Modular, full-wave, solid-state dimmer switch with integral, quiet on-off switches, with audible frequency and EMI/RFI suppression filters.
	2. Control: Continuously adjustable slider; with single-pole or three-way switching.
	3. Standards: Comply with UL 1472.
	4. LED Lamp Dimmer Switches: Modular; compatible with LED lamps; trim potentiometer to adjust low-end dimming; capable of consistent dimming with low end not greater than 10 percent of full brightness.


	2.8 WALL PLATES
	A. Single Source: Obtain wall plates from same manufacturer of wiring devices.
	B. 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-thick, satin-finished, Type 302 stainless steel.
	3. Material for Unfinished Spaces:  Smooth, high-impact thermoplastic.
	4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed and labeled for use in wet and damp locations.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	1. Protect installed devices and their boxes. Do not place wall finish materials over device boxes, and do not cut holes for boxes with routers that are guided by riding against outside of boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until right before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall comply with NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.


	D. Device Installation:
	1. Replace devices that have been in temporary use during construction and that were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches 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 right.

	F. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and furnishings.
	G. 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.
	H. 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.

	I. 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.

	3.2 IDENTIFICATION
	A. Comply with Section 260553 "Identification for Electrical Systems."
	B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.
	C. Essential Electrical System: Mark receptacles supplied from the essential electrical system to allow easy identification using a self-adhesive label.

	3.3 FIELD QUALITY CONTROL
	A. Test Instruments: Use instruments that comply with UL 1436.
	B. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.
	C. Perform the following tests and inspections:
	1. Test Instruments: Use instruments that comply with UL 1436.
	2. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.

	D. Tests for 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 r...

	E. Wiring device will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.



	26 28 13 - Fuses
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Cartridge fuses rated 600 V ac and less for use in the following:
	a. Control circuits.
	b. Enclosed controllers.
	c. Enclosed switches.



	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include construction details, material descriptions, dimensions of individual components and profiles. Include the following for each fuse type indicated:
	1. Ambient Temperature Adjustment Information: If ratings of fuses have been adjusted to accommodate ambient temperatures, provide list of fuses with adjusted ratings.
	a. For each fuse having adjusted ratings, include location of fuse, original fuse rating, local ambient temperature, and adjusted fuse rating.
	b. Provide manufacturer's technical data on which ambient temperature adjustment calculations are based.

	2. Dimensions and manufacturer's technical data on features, performance, electrical characteristics, and ratings.
	3. Current-limitation curves for fuses with current-limiting characteristics.
	4. Time-current coordination curves (average melt) and current-limitation curves (instantaneous peak let-through current) for each type and rating of fuse. Submit in electronic format suitable for use in coordination software.
	5. Coordination charts and tables and related data.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For fuses to include in emergency, operation, and maintenance manuals:
	1. Ambient temperature adjustment information.
	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 used on the Project. Submit and in PDF format.
	4. Coordination charts and tables and related data.


	1.5 FIELD CONDITIONS
	A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings.


	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-V, zero- to 600-A rating, 200 kAIC, time delay.
	2. Type RK-5: 250-V, zero- to 600-A rating, 200 kAIC, time delay.
	3. Type CC: 600-V, zero- to 30-A rating, 200 kAIC, fast acting.
	4. Type L: 600-V, 601- to 6000-A rating, 200 kAIC.

	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. Service Entrance:  Class L, fast acting or Class RK1, fast acting.
	2. Feeders: Class L, fast acting or Class RK1, fast acting.
	3. Motor Branch Circuits:  Class RK5, time delay.
	4. Power Electronics Circuits: Class J, high speed.
	5. Other Branch Circuits:  Class RK5, time delay.
	6. Control Transformer Circuits: Class CC, time delay, control transformer duty.
	7. 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.

	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, socke...



	26 28 16 - Enclosed Switches and Circuit Breakers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fusible switches.
	2. Nonfusible switches.
	3. Enclosures.


	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. Include nameplate ratings, dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical charac...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current ratings (interrupting and withstand, as appropriate).
	4. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices, accessories, and auxiliary components.

	B. Shop Drawings: For enclosed switches and circuit breakers.
	1. Include plans, elevations, sections, details, and attachments to other work.
	2. Include wiring diagrams for power, signal, and control wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified testing agency.
	B. Seismic Qualification Data: Certificates, for enclosed switches and circuit breakers, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.
	b. Time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device. Provide in PDF electronic format.



	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.
	2. Fuse Pullers: Two for each size and type.


	1.8 FIELD CONDITIONS
	A. Environmental Limitations: Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.
	2. Altitude: Not exceeding 6600 feet.


	1.9 WARRANTY
	A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace components that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: One year(s) from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Enclosed switches and circuit breakers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	2.2 GENERAL REQUIREMENTS
	A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, 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 an NRTL, and marked for intended location and application.
	D. Comply with NFPA 70.

	2.3 FUSIBLE SWITCHES
	A. Type HD, Heavy Duty:
	1. Single throw.
	2. Three pole.
	3. Heavy duty
	4. 200 A and smaller.
	5. UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified fuses.
	6. Lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.

	B. Accessories:
	1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Isolated Ground Kit: Internally mounted; insulated, labeled for copper and aluminum neutral conductors.
	4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
	5. Lugs: Mechanical type, suitable for number, size, and conductor material.
	6. Service-Rated Switches: Labeled for use as service equipment.


	2.4 NONFUSIBLE SWITCHES
	A. Type HD, Heavy Duty, Three Pole, Single Throw, 240-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	B. Accessories:
	1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
	4. Lugs: Mechanical type, suitable for number, size, and conductor material.
	5. Service-Rated Switches: Labeled for use as service equipment.


	2.5 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	B. Enclosure Finish: The enclosure shall be gray baked enamel paint, electrodeposited on cleaned, phosphatized steel (NEMA 250 Type 1), and gray baked enamel paint, electrodeposited on cleaned, phosphatized galvannealed steel (NEMA 250 Types 3R, 12), ...
	C. Conduit Entry: NEMA 250 Types 4, 4X, and 12 enclosures shall contain no knockouts. NEMA 250 Types 7 and 9 enclosures shall be provided with threaded conduit openings in both endwalls.
	D. Operating Mechanism: The circuit-breaker operating handle shall be externally operable with the operating mechanism being an integral part of the box, not the cover. The cover interlock mechanism shall have an externally operated override. The over...
	E. Enclosures designated as NEMA 250 Type 4, 4X stainless steel, 12, or 12K shall have a dual cover interlock mechanism to prevent unintentional opening of the enclosure cover when the circuit breaker is ON and to prevent turning the circuit breaker O...
	F. NEMA 250 Type 7/9 enclosures shall be furnished with a breather and drain kit to allow their use in outdoor and wet location applications.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	1. Commencement of work shall indicate Installer's acceptance of the areas and conditions as satisfactory.


	3.2 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS
	A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with the following environmental ratings.
	1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
	2. Outdoor Locations: NEMA 250, Type 3R.
	3. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4.
	4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: NEMA 250, Type 12.

	B. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels.
	C. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	D. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	E. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	F. Install fuses in fusible devices.
	G. Comply with NFPA 70 and NECA 1.

	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. Perform tests and inspections
	B. Tests and Inspections for Switches:
	1. Visual and Mechanical Inspection:
	a. Inspect physical and mechanical condition.
	b. Inspect anchorage, alignment, grounding, and clearances.
	c. Verify that the unit is clean.
	d. Verify blade alignment, blade penetration, travel stops, and mechanical operation.
	e. Verify that fuse sizes and types match the Specifications and Drawings.
	f. Verify that each fuse has adequate mechanical support and contact integrity.
	g. Inspect bolted electrical connections for high resistance using one of the two following methods:
	1) Use a low-resistance ohmmeter.
	a) Compare bolted connection resistance values to values of similar connections. Investigate values that deviate from those of similar bolted connections by more than 50 percent of the lowest value.

	2) Verify tightness of accessible bolted electrical connections by calibrated torque-wrench method in accordance with manufacturer's published data or NETA ATS Table 100.12.
	a) Bolt-torque levels shall be in accordance with manufacturer's published data. In the absence of manufacturer's published data, use NETA ATS Table 100.12.


	h. Verify that operation and sequencing of interlocking systems is as described in the Specifications and shown on the Drawings.
	i. Verify correct phase barrier installation.
	j. Verify lubrication of moving current-carrying parts and moving and sliding surfaces.

	2. Electrical Tests:
	a. Perform resistance measurements through bolted connections with a low-resistance ohmmeter. Compare bolted connection resistance values to values of similar connections. Investigate values that deviate from adjacent poles or similar switches by more...
	b. Perform insulation-resistance tests for one minute on each pole, phase-to-phase and phase-to-ground with circuit breaker closed, and across each open pole. Apply voltage in accordance with manufacturer's published data. In the absence of manufactur...
	c. Perform a contact/pole resistance test. Drop values shall not exceed the high level of the manufacturer's published data. If manufacturer's published data are not available, investigate values that deviate from adjacent poles or similar switches by...
	d. Perform insulation resistance tests on all control wiring with respect to ground. Applied potential shall be 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated cable. Test duration shall be one minute. For units with solid state component...

	3. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	4. 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 portabl...
	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.

	5. Test and adjust controls, remote monitoring, and safeties. Replace damaged and malfunctioning controls and equipment.

	C. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports.
	1. Test procedures used.
	2. Include identification of each enclosed switch and circuit breaker tested and describe test results.
	3. List 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.



	26 32 13.13 - Diesel-Engine-Driven Generator Sets
	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. Diesel engine.
	2. Diesel fuel-oil system.
	3. Control and monitoring.
	4. Generator overcurrent and fault protection.
	5. Generator, exciter, and voltage regulator.
	6. Outdoor engine generator enclosure.
	7. Vibration isolation devices.

	B. Related Requirements:
	1. Section 263600 "Transfer Switches" for transfer switches including sensors and relays to initiate automatic-starting and -stopping signals for engine generators.


	1.3 DEFINITIONS
	A. EPS: Emergency power supply.
	B. EPSS: Emergency power supply system.
	C. Operational Bandwidth: The total variation from the lowest to highest value of a parameter over the range of conditions indicated, expressed as a percentage of the nominal value of the parameter.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	2. Include thermal damage curve for generator.
	3. Include time-current characteristic curves for generator protective device.
	4. Include fuel consumption in gallons per hour at 0.8 power factor at 0.5, 0.75, and 1.0 times generator capacity.
	5. Include generator efficiency at 0.8 power factor at 0.5, 0.75, and 1.0 times generator capacity.
	6. Include airflow requirements for cooling and combustion air in cubic feet per minute at 0.8 power factor, with air-supply temperature of 95, 80, 70, and 50 deg F. Provide Drawings indicating requirements and limitations for location of air intake a...
	7. Include generator characteristics, including, but not limited to, kilowatt rating, efficiency, reactances, and short-circuit current capability.

	B. Shop Drawings:
	1. Include plans and elevations for engine generator and other components specified. Indicate access requirements affected by height of subbase fuel tank.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Identify fluid drain ports and clearance requirements for proper fluid drain.
	4. Design calculations for selecting vibration isolators and seismic restraints and for designing vibration isolation bases.
	5. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to structure and to supported equipment. Include base weights.
	6. Include diagrams for power, signal, and control wiring. Complete schematic, wiring, and interconnection diagrams showing terminal markings for engine generators and functional relationship between all electrical components.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For manufacturer-authorized service representative.
	B. Source Quality-Control Reports: Including, but not limited to, the following:
	1. Certified summary of prototype-unit test report.
	2. Certified Test Reports: For components and accessories that are equivalent, but not identical, to those tested on prototype unit.
	3. Report of factory test on units to be shipped for this Project, showing evidence of compliance with specified requirements.
	4. Report of sound generation.
	5. Report of exhaust emissions showing compliance with applicable regulations.

	C. Field quality-control reports.
	D. Warranty: For special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For packaged engine generators to include in emergency, operation, and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. List of tools and replacement items recommended to be stored at Project for ready access. Include part and drawing numbers, current unit prices, and source of supply.
	b. Operating instructions laminated and mounted adjacent to generator location.
	c. Training plan.



	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: An authorized representative who is trained and approved by manufacturer.

	1.8 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of packaged engine generators and associated auxiliary components that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: 5 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain packaged engine generators and auxiliary components from single source from single manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. B11 Compliance: Comply with B11.19.
	B. NFPA Compliance:
	1. Comply with NFPA 37.
	2. Comply with NFPA 70.

	C. UL Compliance: Comply with UL 2200.
	D. Noise Emission: Comply with applicable state and local government requirements for maximum noise level at adjacent property boundaries due to sound emitted by engine generator including engine, engine exhaust, engine cooling-air intake and discharg...
	E. Environmental Conditions: Engine generator system shall withstand the following environmental conditions without mechanical or electrical damage or degradation of performance capability:
	1. Ambient Temperature:  5 to 104 deg F.
	2. Relative Humidity: Zero to 95 percent.
	3. Altitude: Sea level to 1000 feet.


	2.3 ENGINE GENERATOR ASSEMBLY DESCRIPTION
	A. Factory-assembled and -tested, water-cooled engine, with brushless generator and accessories.
	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 use.
	C. Power Rating:  Standby.
	D. Power Factor:  0.8, lagging.
	E. Frequency: 60 Hz.
	F. Voltage:  208-V ac.
	G. Phase: Three-phase, four wire, wye.
	H. Governor: Adjustable isochronous, with speed sensing.
	I. Mounting Frame: Structural steel framework to maintain alignment of mounted components without depending on concrete foundation. Provide lifting attachments sized and spaced to prevent deflection of base during lifting and moving.
	1. Rigging Diagram: Inscribed on metal plate permanently attached to mounting frame to indicate location and lifting capacity of each lifting attachment and engine generator center of gravity.

	J. Capacities and Characteristics:
	1. Power Output Ratings: Nominal ratings as indicated at 0.8 power factor excluding power required for the continued and repeated operation of the unit and auxiliaries.
	2. Nameplates: For each major system component to identify manufacturer's name and address, and model and serial number of component.

	K. Engine Generator Performance for Sensitive Loads:
	1. Oversizing generator compared with the rated power output of the engine is permissible to meet specified performance.
	a. Nameplate Data for Oversized Generator: Show ratings required by the Contract Documents rather than ratings that would normally be applied to generator size installed.

	2. Steady-State Voltage Operational Bandwidth: 1 percent of rated output voltage from no load to full load.
	3. Transient Voltage Performance: Not more than 10 percent variation for 50 percent step-load increase or decrease. Voltage shall recover and remain within the steady-state operating band within 0.5 second.
	4. Steady-State Frequency Operational Bandwidth: Plus or minus 0.25 percent of rated frequency from no load to full load.
	5. Steady-State Frequency Stability: When system is operating at any constant load within the rated load, there shall be no random speed variations outside the steady-state operational band and no hunting or surging of speed.
	6. Transient Frequency Performance: Less than 2-Hz variation for 50 percent step-load increase or decrease. Frequency shall recover and remain within the steady-state operating band within three seconds.
	7. Output Waveform: At no load, harmonic content measured line to neutral shall not exceed 2 percent total with no slot ripple. Telephone influence factor, determined according to NEMA MG 1, shall not exceed 50 percent.
	8. Sustained Short-Circuit Current: For a three-phase, bolted short circuit at system output terminals, system shall supply a minimum of 300 percent of rated full-load current for not less than 10 seconds and then clear the fault automatically, withou...
	9. Excitation System: Performance shall be unaffected by voltage distortion caused by nonlinear load.
	a. Provide permanent magnet excitation for power source to voltage regulator.



	2.4 DIESEL ENGINE
	A. Fuel: ASTM D975, diesel fuel oil, Grade 2-D S15.
	B. Rated Engine Speed: 1800 rpm.
	C. Lubrication System: Engine or skid-mounted.
	1. Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and smaller while passing full flow.
	2. Thermostatic Control Valve: Control flow in system to maintain optimum oil temperature. Unit shall be capable of full flow and is designed to be fail-safe.
	3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable container with no disassembly and without use of pumps, siphons, special tools, or appliances.

	D. Jacket Coolant Heater: Electric-immersion type, factory installed in coolant jacket system. Comply with UL 499.
	E. Integral Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine generator set mounting frame and integral engine-driven coolant pump.
	1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water, with anticorrosion additives as recommended by engine manufacturer.
	2. Size of Radiator: Adequate to contain expansion of total system coolant from cold start to 110 percent load condition.
	3. Expansion Tank: Constructed of welded steel plate and rated to withstand maximum closed-loop coolant system pressure for engine used. Equip with gage glass and petcock.
	4. Temperature Control: Self-contained, thermostatic-control valve modulates coolant flow automatically to maintain optimum constant coolant temperature as recommended by engine manufacturer.
	5. Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer covering of aging-, UV-, and abrasion-resistant fabric.
	a. Rating: 50-psig maximum working pressure with coolant at 180 deg F, and noncollapsible under vacuum.
	b. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and equipment connections.


	F. Muffler/Silencer:
	1. Critical type, sized as recommended by engine manufacturer and selected with exhaust piping system to not exceed engine manufacturer's engine backpressure requirements.
	a. Minimum sound attenuation of 25 dB at 500 Hz.
	b. Sound level measured at a distance of 25 feet from exhaust discharge after installation is complete shall be 78 dBA or less.


	G. Air-Intake Filter:  Standard-duty, engine-mounted air cleaner with replaceable dry-filter element and "blocked filter" indicator.
	H. Starting System:  24-V electric, with negative ground.
	1. Components: Sized so they are not damaged during a full engine-cranking cycle with ambient temperature at maximum specified in "Performance Requirements" Article.
	2. Cranking Motor: Heavy-duty unit that automatically engages and releases from engine flywheel without binding.
	3. Cranking Cycle:  60 seconds.
	4. Battery:  Lead acid, with capacity within ambient temperature range specified in "Performance Requirements" Article to provide specified cranking cycle at least twice without recharging.
	5. Battery Cable: Size as recommended by engine manufacturer for cable length indicated. Include required interconnecting conductors and connection accessories.
	6. Battery Stand: Factory-fabricated, two-tier metal with acid-resistant finish designed to hold the quantity of battery cells required and to maintain the arrangement to minimize lengths of battery interconnections.
	7. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage regulation and 35-A minimum continuous rating.
	8. Battery Charger: Current-limiting, automatic-equalizing, and float-charging type designed for lead-acid batteries. Unit shall comply with UL 1236 and include the following features:
	a. Operation: Equalizing-charging rate of 10 A shall be initiated automatically after battery has lost charge until an adjustable equalizing voltage is achieved at battery terminals. Unit shall then be automatically switched to a lower float-charging ...
	b. Automatic Temperature Compensation: Adjust float and equalize voltages for variations in ambient temperature from minus 40 to 140 deg F to prevent overcharging at high temperatures and undercharging at low temperatures.
	c. Automatic Voltage Regulation: Maintain constant output voltage regardless of input voltage variations up to plus or minus 10 percent.
	d. Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate charging rates.
	e. Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet.



	2.5 DIESEL FUEL-OIL SYSTEM
	A. Comply with NFPA 37.
	B. Main Fuel Pump: Mounted on engine to provide primary fuel flow under starting and load conditions.
	C. Fuel Filtering: Remove water and contaminants larger than 1 micron.
	D. Relief-Bypass Valve: Automatically regulates pressure in fuel line and returns excess fuel to source.
	E. Subbase-Mounted, Double-Wall, Fuel-Oil Tank: Factory installed and piped, complying with UL 142 fuel-oil tank. Features include the following:
	1. Tank level indicator.
	2. Fuel-Tank Capacity: Minimum 133 percent of total fuel required for planned operation plus fuel for periodic maintenance operations between fuel refills.
	3. Leak detection in interstitial space.
	4. Vandal-resistant fill cap.
	5. Containment Provisions: Comply with requirements of authorities having jurisdiction.


	2.6 CONTROL AND MONITORING
	A. Automatic Starting System Sequence of Operation: When mode-selector switch on the control and monitoring panel is in the automatic position, remote-control contacts in one or more separate automatic transfer switches initiate starting and stopping ...
	B. Provide minimum run time control set for 15 minutes with override only by operation of a remote emergency-stop switch.
	C. Comply with UL 508A.
	D. Configuration:
	1. Operating and safety indications, protective devices, basic system controls, and engine gages shall be grouped in a common control and monitoring panel mounted on the engine generator. Mounting method shall isolate the control panel from engine gen...

	E. Control and Monitoring Panel:
	1. Digital engine generator controller with integrated LCD display, controls, and microprocessor, capable of local and remote control, monitoring, and programming, with battery backup.
	2. Instruments: Located on the control and monitoring panel and viewable during operation.
	a. Engine lubricating-oil pressure gage.
	b. Engine-coolant temperature gage.
	c. DC voltmeter (alternator battery charging).
	d. Running-time meter.

	3. Controls and Protective Devices: Controls, shutdown devices, and common alarm indication, including the following:
	a. Cranking control equipment.
	b. Run-Off-Auto switch.
	c. Control switch not in automatic position alarm.
	d. Overcrank alarm.
	e. Overcrank shutdown device.
	f. Low-water temperature alarm.
	g. High engine temperature prealarm.
	h. High engine temperature.
	i. High engine temperature shutdown device.
	j. Overspeed alarm.
	k. Overspeed shutdown device.
	l. Low fuel main tank.
	m. Coolant low-level alarm.
	n. Coolant high-temperature prealarm.
	o. Coolant high-temperature alarm.
	p. Coolant low-temperature alarm.
	q. Coolant high-temperature shutdown device.
	r. EPS load indicator.
	s. Battery high-voltage alarm.
	t. Low cranking voltage alarm.
	u. Battery-charger malfunction alarm.
	v. Battery low-voltage alarm.
	w. Lamp test.
	x. Remote manual stop shutdown device.
	y. Generator overcurrent-protective-device not-closed alarm.
	z. Hours of operation.
	aa. Engine generator metering, including voltage, current, hertz, kilowatt, kilovolt ampere, and power factor.


	F. Supporting Items: Include sensors, transducers, terminals, relays, and other devices and include wiring required to support specified items. Locate sensors and other supporting items on engine or generator unless otherwise indicated.
	G. Remote Emergency-Stop Switch: Flush; wall mounted unless otherwise indicated; and labeled. Push button shall be protected from accidental operation.

	2.7 GENERATOR OVERCURRENT AND FAULT PROTECTION
	A. Overcurrent protective devices shall be coordinated to optimize selective tripping when a short circuit occurs.
	1. Overcurrent protective devices for the entire EPSS shall be coordinated to optimize selective tripping when a short circuit occurs. Coordination of protective devices shall consider both utility and EPSS as the voltage source.
	2. Overcurrent protective devices for the EPSS shall be accessible only to authorized personnel.

	B. Generator Overcurrent Protective Device:
	1. Molded-case circuit breaker, thermal-magnetic type; 100 percent rated; complying with UL 489:
	a. Tripping Characteristic: Designed specifically for generator protection.
	b. Trip Rating: Matched to generator output rating.
	c. Shunt Trip: Connected to trip breaker when engine generator is shut down by other protective devices.
	d. Mounting: Adjacent to, or integrated with, control and monitoring panel.


	C. Generator Protector: Microprocessor-based unit shall continuously monitor current level in each phase of generator output, integrate generator heating effect over time, and predict when thermal damage of alternator will occur. When signaled by gene...
	1. Initiates a generator overload alarm when generator has operated at an overload equivalent to 110 percent of full-rated load for 60 seconds. Indication for this alarm is integrated with other engine generator malfunction alarms. Contacts shall be a...
	2. Under single- or three-phase fault conditions, regulates generator to 300 percent of rated full-load current for up to 10 seconds.
	3. As overcurrent heating effect on the generator approaches the thermal damage point of the unit, protector switches the excitation system off, opens the generator disconnect device, and shuts down the engine generator.
	4. Senses clearing of a fault by other overcurrent devices and controls recovery of rated voltage to avoid overshoot.


	2.8 GENERATOR, EXCITER, AND VOLTAGE REGULATOR
	A. Comply with NEMA MG 1.
	B. Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be rotated integrally with generator rotor.
	C. Electrical Insulation:  Class H.
	D. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated capacity.
	E. Enclosure: Dripproof.
	F. Voltage Regulator: Solid-state type, separate from exciter, providing performance as specified.
	1. Adjusting Rheostat on Control and Monitoring Panel: Provide plus or minus 5 percent adjustment of output-voltage operating band.
	2. Maintain voltage within 15 percent on one step, full load.
	3. Provide anti-hunt provision to stabilize voltage.
	4. Maintain frequency within 5 percent and stabilize at rated frequency within 2 seconds.

	G. Strip Heater: Thermostatically controlled unit arranged to maintain stator windings above dew point.

	2.9 OUTDOOR ENGINE GENERATOR ENCLOSURE
	A. Description:
	1. Vandal-resistant, sound-attenuating, weatherproof steel housing; wind resistant up to 120 mph. Multiple panels shall be lockable and provide adequate access to components requiring maintenance. Panels shall be removable by one person without tools....

	B. Structural Design and Anchorage: Comply with ASCE/SEI 7 for wind loads up to 120 mph.
	C. Hinged Doors: With padlocking provisions.
	D. Lighting: Provide weather-resistant LED lighting with 30 fc average maintained.
	E. Thermal Insulation: Manufacturer's standard materials and thickness selected in coordination with space heater to maintain winter interior temperature within operating limits required by engine generator components.
	F. Muffler Location:  Within enclosure.
	G. Engine-Cooling Airflow through Enclosure: Maintain temperature rise of system components within required limits when unit operates at 110 percent of rated load for two hours with ambient temperature at top of range specified in system service condi...
	1. Louvers: Fixed-engine, cooling-air inlet and discharge. Stormproof and drainable louvers prevent entry of rain and snow.

	H. Interior Lights with Switch: Factory-wired, vapor-proof luminaires within housing; arranged to illuminate controls and accessible interior. Arrange for external electrical connection.
	1. AC lighting system and connection point for operation when remote source is available.
	2. DC lighting system for operation when remote source and generator are both unavailable.

	I. Convenience Outlets: Factory-wired, GFCI. Arrange for external electrical connection.

	2.10 VIBRATION ISOLATION DEVICES
	A. Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged in single or multiple layers, molded with a nonslip pattern and galvanized-steel baseplates of sufficient stiffness for uniform loading over pad area, and fac...
	B. Vibration isolation devices shall not be used to accommodate misalignments or to make bends.

	2.11 FINISHES
	A. Indoor and Outdoor Enclosures and Components: Manufacturer's standard finish over corrosion-resistant pretreatment and compatible primer.

	2.12 SOURCE QUALITY CONTROL
	A. Prototype Testing: Factory test engine generator using same engine model, constructed of identical or equivalent components and equipped with identical or equivalent accessories.
	1. Tests: Comply with IEEE 115.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, equipment bases, and conditions, with Installer present, for compliance with requirements for installation and other conditions affecting packaged engine generator performance.
	B. Examine roughing-in for piping systems and electrical connections. Verify actual locations of connections before packaged engine generator installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with NECA 1 and NECA 404.
	B. Comply with packaged engine generator manufacturers' written installation and alignment instructions.
	C. Equipment Mounting:
	1. Coordinate size and location of concrete bases for packaged engine generators. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with concrete.

	D. Install packaged engine generator to provide access, without removing connections or accessories, for periodic maintenance.
	E. Install electrical devices furnished by equipment manufacturers but not specified to be factory mounted.

	3.3 CONNECTIONS
	A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	B. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables." Provide a minimum of one 90-degree bend in flexible conduit routed to the engine generator from a stationary element.

	3.4 IDENTIFICATION
	A. Identify system components according to Section 230553 "Identification for HVAC Piping and Equipment" and Section 260553 "Identification for Electrical Systems."
	B. Install a sign indicating the generator neutral is bonded to the main service neutral at the main service location.
	C. Install a sign at the normal power source equipment stating, “WARNING: SHOCK HAZARD EXIST IF GROUNDING ELECTRODE CONDUCTOR OR BONDING JUMPER CONNECTION IN THIS EQUIPMENT IS REMOVED WHILE ALTERNATE SOURCE IS ENERGIZED.”

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:
	1. Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.

	B. Tests and Inspections:
	1. Perform tests recommended by manufacturer and each visual and mechanical inspection and electrical and mechanical test listed in first two subparagraphs below, as specified in NETA ATS. Certify compliance with test parameters.
	a. Visual and Mechanical Inspection:
	1) Compare equipment nameplate data with Drawings and the Specifications.
	2) Inspect physical and mechanical condition.
	3) Inspect anchorage, alignment, and grounding.
	4) Verify that the unit is clean.

	b. Electrical and Mechanical Tests:
	1) Perform insulation-resistance tests according to IEEE 43.
	a) Machines Larger Than 200 hp: Test duration shall be 10 minutes. Calculate polarization index.
	b) Machines 200 hp or Less: Test duration shall be one minute. Calculate the dielectric-absorption ratio.

	2) Test protective relay devices.
	3) Verify phase rotation, phasing, and synchronized operation as required by the application.
	4) Functionally test engine shutdown for low oil pressure, overtemperature, overspeed, and other protection features as applicable.


	2. Battery Tests: Equalize charging of battery cells according to manufacturer's written instructions. Record individual cell voltages.
	a. Measure charging voltage and voltages between available battery terminals for full-charging and float-charging conditions. Check electrolyte level and specific gravity under both conditions.
	b. Test for contact integrity of all connectors. Perform an integrity load test and a capacity load test for the battery.
	c. Verify acceptance of charge for each element of the battery after discharge.
	d. Verify that measurements are within manufacturer's specifications.

	3. Battery-Charger Tests: Verify specified rates of charge for both equalizing and float-charging conditions.
	4. System Integrity Tests: Methodically verify proper installation, connection, and integrity of each element of engine generator system before and during system operation. Check for air, exhaust, and fluid leaks.

	C. Coordinate tests with tests for transfer switches and run them concurrently.
	D. Test instruments shall have been calibrated within the past 12 months, traceable to NIST Calibration Services, and adequate for making positive observation of test results. Make calibration records available for examination on request.
	E. Leak Test: After installation, charge exhaust, coolant, and fuel systems and test for leaks. Repair leaks and retest until no leaks exist.
	F. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation for generator and associated equipment.
	G. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	H. Report results of tests and inspections in writing. Record adjustable relay settings and measured insulation resistances, time delays, and other values and observations. Attach a label or tag to each tested component indicating satisfactory complet...

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain packaged engine generators.



	26 36 00 - Transfer Switches
	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. Molded-case-type automatic transfer switches.


	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 transfer switches.
	2. Include rated capacities, operating characteristics, electrical characteristics, and accessories.

	B. Shop Drawings:
	1. Include plans, elevations, sections, details showing minimum clearances, conductor entry provisions, gutter space, and installed features and devices.
	2. Include material lists for each switch specified.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For manufacturer-authorized service representative.
	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For each type of product to include in emergency, operation, and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. Features and operating sequences, both automatic and manual.
	b. List of all factory settings of relays; provide relay-setting and calibration instructions, including software, where applicable.



	1.6 QUALITY ASSURANCE
	1. Member company of NETA.
	a. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.


	1.7 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of transfer switch or transfer switch components that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: 5 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NEMA ICS 1.
	C. Comply with NFPA 110.
	D. Comply with UL 1008 unless requirements of these Specifications are stricter.
	E. Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and total system transfer, unless otherwise indicated.
	F. Tested Fault-Current Closing and Short-Circuit Ratings: Adequate for duty imposed by protective devices at installation locations in Project under the fault conditions indicated, based on testing according to UL 1008.
	1. Where transfer switch includes internal fault-current protection, rating of switch and trip unit combination shall exceed indicated fault-current value at installation location.
	2. Short-time withstand capability for thirty cycles.

	G. Repetitive Accuracy of Solid-State Controls: All settings shall be plus or minus 2 percent or better over an operating temperature range of minus 20 to plus 70 deg C.
	H. Resistance to Damage by Voltage Transients: Components shall meet or exceed voltage-surge withstand capability requirements when tested according to IEEE C62.62. Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1.
	I. Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or electric-motor-operated mechanism. Switches for emergency or standby purposes shall be mechanically and electrically interlocked in both directions to prevent simulta...
	J. Service-Rated Transfer Switch:
	1. Comply with UL 869A and UL 489.
	2. Provide terminals for bonding the grounding electrode conductor to the grounded service conductor.
	3. In systems with a neutral, the bonding connection shall be on the neutral bus.
	4. Provide removable link for temporary separation of the service and load grounded conductors.
	5. Surge Protective Device: Service rated.
	6. Service Disconnecting Means: Externally operated, manual mechanically actuated.

	K. Neutral Terminal: Solid and fully rated unless otherwise indicated.
	L. Factory Wiring: Train and bundle factory wiring and label, consistent with Shop Drawings, by color-code or by numbered or lettered wire and cable markers at terminations. Color-coding and wire and cable markers are specified in Section 260553 "Iden...
	1. Designated Terminals: Pressure type, suitable for types and sizes of field wiring indicated.
	2. Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or bottom entrance of feeder conductors as indicated.
	3. Control Wiring: Equipped with lugs suitable for connection to terminal strips.
	4. Accessible via front access.

	M. Enclosures: General-purpose NEMA 250, Type 3R, complying with NEMA ICS 6 and UL 508, unless otherwise indicated.

	2.2 MOLDED-CASE-TYPE AUTOMATIC TRANSFER SWITCHES
	A. Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated current between active power sources.
	1. Limitation: Switches using contactor-based components are unacceptable.
	2. Switch Action: Double throw; mechanically held in both directions.
	3. Contacts: Silver composition or silver alloy for load-current switching.
	4. Conductor Connectors: Suitable for use with conductor material and sizes.
	5. Material:  Hard-drawn copper, 98 percent conductivity.
	6. Main and Neutral Lugs:  Mechanical type.
	7. Ground Lugs and Bus-Configured Terminators:  Mechanical type.
	8. Connectors shall be marked for conductor size and type according to UL 1008.

	B. Automatic Open-Transition Transfer Switches: Interlocked to prevent the load from being closed on both sources at the same time.
	1. Sources shall be mechanically and electrically interlocked to prevent closing both sources on the load at the same time.

	C. Manual Switch Operation, Load-Breaking: Under load, with door closed and with either or both sources energized. Transfer time is same as for electrical operation. Control circuit automatically disconnects from electrical operator during manual oper...
	D. Signal-Before-Transfer Contacts: A set of normally open/normally closed dry contacts operates in advance of retransfer to normal source. Interval shall be adjustable from 1 to 30 seconds.
	E. Digital Communication Interface: Matched to capability of remote annunciator or annunciator and control panel.
	F. Transfer Switches Based on Molded-Case-Switch Components: Comply with UL 489 and UL 869A.
	G. Automatic Transfer-Switch Controller Features:
	1. Controller operates through a period of loss of control power.
	2. Undervoltage Sensing for Each Phase of Normal and Alternative Source: Sense low phase-to-ground voltage on each phase. Pickup voltage shall be adjustable from 85 to 100 percent of nominal, and dropout voltage shall be adjustable from 75 to 98 perce...
	3. Voltage/Frequency Lockout Relay: Prevent premature transfer to generator. Pickup voltage shall be adjustable from 85 to 100 percent of nominal. Factory set for pickup at 90 percent. Pickup frequency shall be adjustable from 90 to 100 percent of nom...
	4. Time Delay for Retransfer to Normal Source: Adjustable from zero to 30 minutes, and factory set for 10 minutes. Override shall automatically defeat delay on loss of voltage or sustained undervoltage of emergency source, provided normal supply has b...
	5. Test Switch: Simulate normal-source failure.
	6. Switch-Position Pilot Lights: Indicate source to which load is connected.
	7. Source-Available Indicating Lights: Supervise sources via transfer-switch normal- and emergency-source sensing circuits.
	a. Normal Power Supervision: Green light with nameplate engraved "Normal Source Available."
	b. Emergency Power Supervision: Red light with nameplate engraved "Emergency Source Available."

	8. Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw contacts for each switch position, rated 10 A at 240-V ac.
	9. Transfer Override Switch: Overrides automatic retransfer control so automatic transfer switch will remain connected to emergency power source regardless of condition of normal source. Pilot light indicates override status.
	10. Engine Starting Contacts: One isolated and normally closed, and one isolated and normally open; rated 10 A at 32-V dc minimum.
	11. Engine Shutdown Contacts:
	a. Time delay adjustable from zero to five minutes, and factory set for five minutes. Contacts shall initiate shutdown at remote engine-generator controls after retransfer of load to normal source.

	12. Engine-Generator Exerciser: Solid-state, programmable-time switch starts engine generator and transfers load to it from normal source for a preset time, then retransfers and shuts down engine after a preset cool-down period. Initiates exercise cyc...
	a. Exerciser Transfer Selector Switch: Permits selection of exercise with and without load transfer.
	b. Push-button programming control with digital display of settings.
	c. Integral battery operation of time switch when normal control power is unavailable.



	2.3 SOURCE QUALITY CONTROL
	A. Prepare test and inspection reports.
	1. Include results of test for the following conditions:
	a. Overvoltage.
	b. Undervoltage.
	c. Loss of supply voltage.
	d. Reduction of supply voltage.
	e. Alternative supply voltage or frequency is at minimum acceptable values.




	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Floor-Mounting Switch: Anchor to floor by bolting.
	1. Install transfer switches on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."
	2. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
	3. Provide workspace and clearances required by NFPA 70.

	B. Annunciator and Control Panel Mounting: Flush in wall unless otherwise indicated.
	C. Identify components according to Section 260553 "Identification for Electrical Systems."
	D. Set field-adjustable intervals and delays, relays, and engine exerciser clock.
	E. Comply with NECA 1.

	3.2 CONNECTIONS
	A. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.
	B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.3 FIELD QUALITY CONTROL
	A. Administrant for Tests and Inspections:
	1. Engage factory-authorized service representative to administer and perform tests and inspections on components, assemblies, and equipment installations, including connections.

	B. Tests and Inspections:
	1. After installing equipment, test for compliance with requirements according to NETA ATS.
	2. Visual and Mechanical Inspection:
	a. Compare equipment nameplate data with Drawings and Specifications.
	b. Inspect physical and mechanical condition.
	c. Inspect anchorage, alignment, grounding, and required clearances.
	d. Verify that the unit is clean.
	e. Verify appropriate lubrication on moving current-carrying parts and on moving and sliding surfaces.
	f. Verify that manual transfer warnings are attached and visible.
	g. Verify tightness of all control connections.
	h. Inspect bolted electrical connections for high resistance using one of the following methods, or both:
	1) Use of low-resistance ohmmeter.
	2) Verify tightness of accessible bolted electrical connections by calibrated torque-wrench method according to manufacturer's published data.

	i. Perform manual transfer operation.
	j. Verify positive mechanical interlocking between normal and alternate sources.
	k. Perform visual and mechanical inspection of surge arresters.
	l. Inspect control power transformers.
	1) Inspect for physical damage, cracked insulation, broken leads, tightness of connections, defective wiring, and overall general condition.
	2) Verify that primary and secondary fuse or circuit-breaker ratings match Drawings.
	3) Verify correct functioning of drawout disconnecting contacts, grounding contacts, and interlocks.


	3. Electrical Tests:
	a. Perform insulation-resistance tests on all control wiring with respect to ground.
	b. Verify settings and operation of control devices.
	c. Calibrate and set all relays and timers.
	d. Verify phase rotation, phasing, and synchronized operation.
	e. Perform automatic transfer tests.
	f. Verify correct operation and timing of the following functions:
	1) Normal source voltage-sensing and frequency-sensing relays.
	2) Engine start sequence.
	3) Time delay on transfer.
	4) Alternative source voltage-sensing and frequency-sensing relays.
	5) Automatic transfer operation.
	6) Interlocks and limit switch function.
	7) Time delay and retransfer on normal power restoration.
	8) Engine cool-down and shutdown feature.


	4. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-resistance tester. Include external annunciation and control circuits. Use test voltages and procedure recommended by manufacturer. Comply with manufacturer's specifie...
	a. Check for electrical continuity of circuits and for short circuits.
	b. Inspect for physical damage, proper installation and connection, and integrity of barriers, covers, and safety features.
	c. Verify that manual transfer warnings are properly placed.
	d. Perform manual transfer operation.

	5. After energizing circuits, perform each electrical test for transfer switches stated in NETA ATS and demonstrate interlocking sequence and operational function for each switch at least three times.
	a. Simulate power failures of normal source to automatic transfer switches and retransfer from emergency source with normal source available.
	b. Verify time-delay settings.
	c. Verify pickup and dropout voltages by data readout or inspection of control settings.
	d. Test bypass/isolation unit functional modes and related automatic transfer-switch operations.
	e. Verify proper sequence and correct timing of automatic engine starting, transfer time delay, retransfer time delay on restoration of normal power, and engine cool-down and shutdown.


	C. Coordinate tests with tests of generator and run them concurrently.
	D. Report results of tests and inspections in writing. Record adjustable relay settings and measured insulation and contact resistances and time delays. Attach a label or tag to each tested component indicating satisfactory completion of tests.
	E. Transfer switches will be considered defective if they do not pass tests and inspections.
	F. Remove and replace malfunctioning units and retest as specified above.
	G. Prepare test and inspection reports.

	3.4 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain transfer switches and related equipment.
	B. Coordinate this training with that for generator equipment.



	26 51 19 - led interior lighting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes all interior LED luminaires:
	B. Related Requirements:
	1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and contactors.


	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Fixture: See "Luminaire."
	D. IP: International Protection or Ingress Protection Rating.
	E. LED: Light-emitting diode.
	F. Lumen: Measured output of lamp and luminaire, or both.
	G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 ACTION SUBMITTALS
	A. Contractor shall submit building lighting plan sheet along with the schedule to the supplier for selection of fixtures.  This will help the supplier understand the application of each fixture and leads to more accurate fixture submittals in regards...
	B. Product Data: For each type of product.
	1. Arrange in order of luminaire designation.
	2. Include data on features, accessories, and finishes.
	3. Include physical description and dimensions of luminaires.
	4. Include emergency lighting units, including batteries and chargers.
	5. Include life, output (lumens, CCT, and CRI), and energy-efficiency data.
	6. Photometric data and adjustment factors based on laboratory tests IES LM-79 and IES LM-80.
	a. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.
	b. Testing Agency Certified Data: For indicated luminaires, photometric data certified by a qualified independent testing agency. Photometric data for remaining luminaires shall be certified by manufacturer.


	C. Shop Drawings: For nonstandard or custom luminaires.
	1. Include plans, elevations, sections, and mounting and attachment details.
	2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing laboratory providing photometric data for luminaires.
	B. Product Certificates: For each type of luminaire.
	C. Sample warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation and maintenance manuals.
	1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.


	1.7 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products OR provided by an independent agency, with the experience and capability to ...
	B. Provide luminaires from a single manufacturer for each luminaire type.
	C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among luminaires.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a third-party testing agencies shall be amongst those accredited by the NCBCC (North Carolina Building Code Council) to Label Electrical and...
	http://www.ncdoi.com/osfm/Engineering_and_Codes/default.aspx?field1=Code_Enforcement_-_Third_Party_Testing_agencies&user=Code_Enforcement_Resources
	E. Comply with NFPA 70.
	F. Comply with UL 924, Emergency Lighting and Power Equipment

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.9 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	B. Warranty Period:  Five year(s) from date of Substantial Completion. Modular products (separate LED element and driver) provide 10 year(s) from date of Substantial Completion for LED elements and 5 years for components. Integrally manufactured produ...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Ambient Temperature:  41 to 104 deg F.
	1. Relative Humidity: Zero to 95 percent.

	B. Altitude: Sea level to 1000 feet.

	2.2 LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	1. Label shall include the following lamp characteristics:
	a. "USE ONLY" and include specific lamp type.
	b. Lamp diameter, shape, size, wattage, and coating.
	c. CCT and CRI.


	C. Recessed luminaires shall comply with NEMA LE 4.
	D. Lamps dimmable from 100 percent to 1 percent of maximum light output.
	E. Nominal Operating Voltage:  120/277 V ac.
	F. Lamp:
	1. Minimum lumens as shown in lighting schedule on plan sheet.
	2. Maximum wattage as shown in lighting schedule on plan sheet.
	3. Minimum of 80 CRI. See schedule for CCT.
	4. Recessed downlights rated lamp life of 50,000 hours to L70.
	5. High bay rated lamp life of 100,000 hours to L70
	6. Recessed troffer rated lamp life of 100,000 hours to L90.
	7. Dimmable from 100 percent to 10 percent of maximum light output.
	8. Internal driver.
	9. User-Replaceable LEDs:

	G. Housings:
	1. Extruded-aluminum housing and heat sink.
	2. Clear anodized finish.
	3. Universal mounting bracket.
	4. Integral junction box with conduit fittings.

	H. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other components from fal...
	I. Standards:
	1. ENERGY STAR certified.
	2. RoHS compliant.
	3. UL Listing: Listed for damp location.
	4. Recessed luminaires shall comply with NEMA LE 4.


	2.3 MATERIALS
	A. Metal Parts:
	1. Free of burrs and sharp corners and edges.
	2. Sheet metal components shall be steel unless otherwise indicated.
	3. Form and support to prevent warping and sagging.

	B. Steel:
	1. ASTM A36/A36M for carbon structural steel.
	2. ASTM A568/A568M for sheet steel.

	C. Stainless Steel:
	1. Manufacturer's standard grade.
	2. Manufacturer's standard type, ASTM A240/240M.

	D. Galvanized Steel: ASTM A653/A653M.
	E. Aluminum: ASTM B209.

	2.4 METAL FINISHES
	A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining components are acceptable if they are within the range of approved Samples and if they can be and are assembled or installed to minimize contrast.

	2.5 LUMINAIRE SUPPORT
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel and angle iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish same as luminaire.
	C. Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage.
	D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
	E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with threaded attachment, cord, and locking-type plug.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before luminaire installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Install lamps in each luminaire.
	D. Supports:
	1. Sized and rated for luminaire weight.
	2. Able to maintain luminaire position after cleaning and relamping.
	3. Provide support for luminaire without causing deflection of ceiling or wall.
	4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

	E. Flush-Mounted Luminaires:
	1. Secured to outlet box.
	2. Attached to ceiling structural members at four points equally spaced around circumference of luminaire.
	3. Trim ring flush with finished surface.

	F. Wall-Mounted Luminaires:
	1. Attached to structural members in walls.
	2. Do not attach luminaires directly to gypsum board.

	G. Suspended Luminaires:
	1. Ceiling Mount:
	a. Pendant mount with 5/32-inch- diameter aircraft cable supports adjustable to 5 feet in length.

	2. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.
	3. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with approved outlet box and accessories that hold stem and provide damping of luminaire oscillations. Support outlet box vertically to building structure using approved ...
	4. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods to building structure.

	H. Ceiling-Grid-Mounted Luminaires:
	1. Secure to any required outlet box.
	2. Use approved devices and support components to connect luminaire to ceiling grid and building structure in a minimum of four locations, spaced near corners of luminaire.

	I. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for wiring connections.

	3.3 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.
	2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify transfer from normal power to battery power and retransfer to normal.

	B. Luminaire will be considered defective if it does not pass operation tests and inspections.
	C. Prepare test and inspection reports.



	26 56 19 - led exterior lighting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Exterior solid-state luminaires that are designed for and exclusively use LED lamp technology.
	2. Luminaire supports.


	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color rendering index.
	C. Fixture: See "Luminaire."
	D. IP: International Protection or Ingress Protection Rating.
	E. Lumen: Measured output of lamp and luminaire, or both.
	F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of luminaire.
	1. Arrange in order of luminaire designation.
	2. Include data on features, accessories, and finishes.
	3. Include physical description and dimensions of luminaire.
	4. Lamps, include life, output (lumens, CCT, and CRI), and energy-efficiency data.
	5. Photometric data and adjustment factors based on laboratory tests, complying with IES LM-79 and IES LM-80.
	a. Manufacturer's Certified Data: Photometric data certified by manufacturer's laboratory with a current accreditation under the NVLAP for Energy Efficient Lighting Products.

	6. Wiring diagrams for power, control, and signal wiring.
	7. Means of attaching luminaires to supports and indication that the attachment is suitable for components involved.


	1.5 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturers' laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Provide luminaires from a single manufacturer for each luminaire type.
	C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among luminaires.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering prior to shipping.

	1.7 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures, including luminaire support components.
	b. Faulty operation of luminaires and accessories.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
	d. More than 15% of individual LED fail to illuminate.

	2. Warranty Period: Modular products (separate LED element and driver) provide 10 year(s) from date of Substantial Completion for LED elements and 5 years for drivers.



	PART 2 -  PRODUCTS
	2.1 LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. NRTL Compliance: Luminaires shall be listed and labeled for indicated class and division of hazard by an NRTL.
	C. UL Compliance: Comply with UL 1598 and listed for wet location.
	D. L70 lamp life of 80,000 hours.
	E. Lamps dimmable from 100 percent to 10 percent of maximum light output.
	F. Internal driver.
	G. Source Limitations: Obtain luminaires from single source from a single manufacturer.
	H. Source Limitations: For luminaires, obtain each color, grade, finish, type, and variety of luminaire from single source with resources to provide products of consistent quality in appearance and physical properties.

	2.2 MATERIALS
	A. Metal Parts: Free of burrs and sharp corners and edges.
	B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other components from fal...
	C. Diffusers and Globes:
	1. Acrylic Diffusers: 100 percent virgin acrylic plastic, with high resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	2. Glass: Annealed crystal glass unless otherwise indicated.
	3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

	D. Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.
	E. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:
	1. White Surfaces: 85 percent.
	2. Specular Surfaces: 83 percent.
	3. Diffusing Specular Surfaces: 75 percent.

	F. Housings:
	1. Rigidly formed, weather- and light-tight enclosure that will not warp, sag, or deform in use.
	2. Provide filter/breather for enclosed luminaires.

	G. Factory-Applied Labels: Comply with UL 1598.

	2.3 FINISHES
	A. Variations in Finishes: Noticeable variations in same piece are unacceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
	B. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -tested luminaire before shipping. Where indicated, match finish process and color of pole or support materials.
	C. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff complying with AA-M20 requirements; and seal aluminum surfaces with clear, hard-coat wax.
	3. Class I, Clear-Anodic Finish: AA-M32C22A41 (Mechanical Finish: Medium satin; Chemical Finish: Etched, medium matte; Anodic Coating: Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.
	4. Class I, Color-Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: Medium satin; Chemical Finish: Etched, medium matte; Anodic Coating: Architectural Class I, integrally colored or electrolytically deposited color coating 0.018 mm or thicker), comp...

	D. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, to remove dirt, oil, grease, and other contaminants that could impair paint bond. Grind welds and polish surfaces to a smooth, even finish. Remove mill scale and rust, if present, from u...
	2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of primer and two finish coats of high-gloss, high-build polyurethane enamel.
	a. Color: As selected from manufacturer's standard catalog of colors.



	2.4 LUMINAIRE SUPPORT COMPONENTS
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel and angle iron supports and nonmetallic channel and angle supports.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for luminaire electrical conduit to verify actual locations of conduit connections before luminaire installation.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Comply with NECA 1.
	B. Install lamps in each luminaire.
	C. Fasten luminaire to structural support.
	D. Supports:
	1. Sized and rated for luminaire weight.
	2. Able to maintain luminaire position after cleaning and relamping.
	3. Support luminaires without causing deflection of finished surface.
	4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

	E. Wall-Mounted Luminaire Support:
	1. Attached to structural members in walls.

	F. Wiring Method: Install cables in raceways. Conceal raceways and cables.
	G. Install luminaires level, plumb, and square with finished grade unless otherwise indicated.
	H. Coordinate layout and installation of luminaires with other construction.
	I. Adjust luminaires that require field adjustment or aiming.
	J. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" and 260533 "Raceways and Boxes for Electrical Systems" for wiring connections and wiring methods.

	3.3 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Inspect each installed luminaire for damage. Replace damaged luminaires and components.
	B. Perform the following tests and inspections:
	1. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.

	C. Luminaire will be considered defective if it does not pass tests and inspections.
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