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City of Charleston
Invitation for Construction Bids

PRJ 2504 - Fire Station #18 Renovations
City of Charleston, SC
Parks Department

PROJECT: PRJ_2504 - Fire Station #18 Renovations

BID SECURITY REQUIRED? YES
PERFORMANCE BOND REQUIRED? YES
PAYMENT BOND REQUIRED? YES

CONSTRUCTION COST RANGE $ 1,000,000 - 1,200,000

DESCRIPTION OF PROJECT: The scope of work is interior renovations and modifications to the
existing 11,363SF building as shown in the drawings. To include structural, mechanical, electrical and

plumbing systems as well as new finishes, fixtures and casework.

A/E NAME: Glick Boehm & Associates
A/E CONTACT: Shawn Mellin, AIA
A/E EMAIL: Mellin@gba-arch.com

ADDRESS: 493 King Street, Suite 100 Charleston, SC 29403

PHONE: 843-566-0161

PLANS ON FILE AT: aeplanroom.com

PLANS MAY BE OBTAINED FROM: A+E Digital, 517 King Street, Charleston, SC 29403

PRE-BID CONFERENCE? YES MANDATORY ATTENDANCE?  YES
PRE-BID MEETING DATE/TIME: January 28, 2026 at 10:00 am
PRE-BID LOCATION: 235 Seven Farms Drive, Charleston, SC 29492
BID OPENING DATE/TIME: Thursday February 19™ at 2:30 pm.
BID DELIVERY ADDRESS: 823 Meeting Street, Charleston SC 29403
2"P FLOOR, CAPITAL PROJECTS RECEPTION DESK
PROJECT MANAGER: Gable D. Stubbs, AIA
PROJECT MANAGER EMAIL: stubbsg@charleston-sc.gov
PROJECT MANAGER PHONE: (843) 608-5066

Revised 1/7/2026



PRJ 2504 - Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

00 00 04

City of Charleston
Instructions to Bidders

1.

RECEIPT AND OPENING OF BIDS

The City of Charleston (the "Owner"), will receive bids for the above Project at the City of
Charleston, Department of Parks, until Thursday February 19th at 2:30 PM local time, where they
shall be publicly opened and read aloud. The Owner may consider non-responsive any bid not
prepared and submitted in accordance with these instructions and may waive any informality or
reject any and all bids. Information not requested that is written on or attached to the Bid Form
that could be considered a qualification of the Bid, may be cause for rejection of the Bid. The City
shall be the sole judge as to whether Bids submitted meet all requirements contained in this
solicitation. This solicitation does not commit the City of Charleston to award a Contract, to pay
any costs incurred in the preparation of Bids submitted, or to procure or contract for the services.
Any bid may be withdrawn prior to the above scheduled time or authorized postponement. Any
bid received after the time and date specified shall not be considered. No Bidder may withdraw a
bid within 60 days after the date of the bid opening.

CANCELLATION OF INVITATION FOR CONSTRUCTION BIDS

At any time prior to the issuance of the Notice to Proceed for this Project, the Contract may be
cancelled for the convenience of the Owner.

PREPARATION OF BID

Bids must be submitted in writing on the attached City of Charleston Bid Form in whole dollar
amounts. All blank spaces for bid prices must be filled in, in ink or typewritten, and the form
must be fully completed and executed when submitted. Failure to provide all requested
information as part of the submitted bid may be justification to deem the bid non-responsive,
resulting in the rejection of the bid. Each bid must be submitted in a sealed envelope bearing on
the outside the name and address of the Bidder and the name of the Project for which the bid is
submitted and the Contractor’s license number. If forwarded by mail, the sealed envelope
containing the bid must be enclosed in another envelope addressed to the City of Charleston, City
of Charleston, Department of Parks, 823 Meeting Street, Charleston, SC 29403.

PRE-BID CONFERENCE
A mandatory PRE-BID Conference will be held on January 28, 2026 at 10:00 am. If mandatory,

only those prospective Bidders that are represented and are listed on the sign-in sheet will be
allowed to submit bids.

SUBCONTRACTS

The Bidder is specifically advised that any person, firm or other party to whom it proposes to
award a subcontract under this Contract must be acceptable to the Owner. In the event a
subcontractor is found to be unacceptable by the Owner, the Owner may require the Bidder to
substitute the unacceptable subcontractor or reject the bid. The Bidder must perform a minimum
of 25% of the work with its own forces.

00 00 04 - Instructions to Bidders - Fire Station 18 Revised 01072026.doc
Revised 1/7/2026
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10.

PRJ 2504 - Fire Station #18 Renovations

City of Charleston, SC
QUALIFICATIONS OF BIDDER Department of Parks

The Owner may make such investigations as it deems necessary to determine the ability of the
Bidder to perform the work, and the Bidder shall furnish to the Owner in a timely manner all such
information and data for this purpose as the Owner may request. The Owner reserves the right
to reject any bid if the evidence submitted by, or investigation of, such Bidder fails to satisfy the
Owner of the Bidder's qualifications to perform the work.

The Bidder must demonstrate verifiable experience in the following areas:

e Successful completion of at least three (3) renovation projects of comparable scope
within the City of Charleston.

e Successful completion of at least three (3) completed fire station projects of similar scope
and complexity.

e Documented experience working on projects involving Municipal Governments and/or
Fire Departments.

Bidders shall provide a Statement of Qualifications highlighting relevant projects and experience
that meet the criteria above and a narrative describing why the firm is well-suited for this project,
including a project approach/methodology, and a staffing plan supported by resumes
demonstrating relevant experience.

BID SECURITY

If required, each bid must be accompanied by a Bid Security in the amount of not less than 5%
of the Base Bid in the form of a certified cashiers check or a Bid Bond, made payable to the
Owner and issued by a surety licensed to do business in the state of South Carolina. The Bid
Bond must be accompanied by a certified and current Power of Attorney by the Attorney-in-Fact.
The Owner shall have the right to retain the Bid Security of any or all Bidders until such time as
one of the three conditions listed below have been met:

1. The Construction Contract has been executed and both Performance and Payment Bonds
have been furnished, if required.

2. The specified time has elapsed so that bids may be withdrawn.

3. The Owner has rejected all bids.

FAILURE TO ENTER INTO CONTRACT

Failure of the Bidder to execute and deliver the Contract within ten (10) days after bid opening or
failure to provide Performance and Payment Bonds and Certificate of Insurance within ten (10)
days of receipt of a Notice of Award from the Owner, shall entitle the Owner to consider the
Bidder non-responsive and to declare the Bid Security forfeited.

DATE OF COMMENCEMENT, COMPLETION AND LIQUIDATED DAMAGES

Bidder must agree to commence work as specified in a Notice to Proceed from the Owner and to
fully complete the Base Bid and any awarded Bid Alternates within 180 days calendar days after
the Date of Commencement. Bidder must agree also to pay as liquidated damages the sum of
$500.00 per day for each calendar day thereafter that the Project fails to reach Substantial
Completion within the time allowed.

ADDENDA AND INTERPRETATIONS

00 00 04 - Instructions to Bidders - Fire Station 18 Revised 01072026.doc
Revised 1/7/2026
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11.

12.

13.

PRJ 2504 - Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

No oral interpretation of the meaning of the plans, specifications or other pre-bid documents will
be made. Requests for clarification should be made in writing to the A/E or Project Manager
identified in the Invitation for Construction Bids and to be given consideration must be received
at least ten (10) days prior to the date fixed for the opening of bids. Any interpretations,
corrections or changes will be issued in the form of written addenda and will be transmitted to all
who are known to have received a complete set of bidding documents by telephone, fax or other
appropriate means with immediate follow-up with written addenda. Should the original Bid Date
be postponed, the new Bid Date shall be no earlier than the fifth (5%) calendar day after the date
of issuance of the addendum postponing the original Bid Date. Failure of any Bidder to receive
any such addendum or interpretation shall not relieve such Bidder from any obligation under its
bid as submitted. All addenda so issued shall become part of the Contract documents.

SUBSTITUTIONS

A. The materials, products and equipment described in the Bidding Documents establish a
standard of required function, dimension, appearance and quality to be met by any
proposed substitution.

B. No substitution will be considered prior to receipt of Bids unless written request for
approval has been received by the Architect at least ten days prior to the date for receipt
of Bids. Such requests shall include the name of the material or equipment for which it is
to be substituted and a complete description of the proposed substitution including
drawings, performance and test data, and other information necessary for an evaluation.
A statement setting forth changes in other materials, equipment or other portions of the
Work, including changes in the work of other contracts that incorporation of the
proposed substitution would require, shall be included. The burden of proof of the merit
of the proposed substitution is upon the proposer. The Architect's decision of approval or
disapproval of a proposed substitution shall be final.

C. If the Architect approves a proposed substitution prior to receipt of Bids, such approval
will be set forth in an Addendum. Bidders shall not rely upon approvals made in any
other manner.

D. No substitutions will be considered after the Contract award unless specifically provided
for in the Contract Documents.

LAWS AND REGULATIONS
All applicable State laws, municipal ordinances, and the rules and regulations of all authorities

having jurisdiction over construction of the Project shall apply to the Contract throughout, and
they will be deemed to be included in the Contract the same as though herein written out in full.

INTENT TO AWARD/EVALUATION OF BID ALTERNATES

It is the intent of the Owner to award a Contract to the lowest responsive and responsible Bidder.
When bidding documents include Bid Alternates, the Owner shall have the right to award the
Contract to the apparent low bidder based on ANY COMBINATION of the BASE BID plus Bid
Alternates or with no Bid Alternates, unless otherwise specifically provided in the Bid Documents.
The Owner reserves the right to apply these Alternate prices in any combination or order for the
overall benefit of the Project as defined by the Owner. All requested Alternates must be bid.

The failure of the Bidder to indicate a price for a BID ALTERNATE shall render the Bid non-

00 00 04 - Instructions to Bidders - Fire Station 18 Revised 01072026.doc
Revised 1/7/2026
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14.

15.

16.

17.

PRJ 2504 - Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

responsive. A BID ALTERNATE shall be bid by indicating either a dollar amount or the words “*No
Change”, “Zero”, or “0.00". A typed or printed “No Bid"”, or words of similar meaning, shall

render the Bid non-responsive. Bidder must indicate whether the amount of the BID ALTERNATE
is an “"ADD"” to or a "DEDUCT” from the amount of the base bid. The Bid may be determined
non-responsive for failure of the Bidder to indicate the appropriate "ADD” or “"DEDUCT" for each
BID ALTERNATE.

OBLIGATION OF BIDDER

At the time of the opening of bids, each Bidder will be presumed to have inspected the site and
the conditions relating to construction of the Project, and to have read and become thoroughly
familiar with the plans and Contract documents, including all addenda. The failure or omission of
any Bidder to visit the site or to examine any form, instrument or document shall in no way
relieve any Bidder from any obligation with respect to his bid.

LICENSES AND PERMITS

The successful Bidder shall obtain a City of Charleston Business License prior to beginning the
work of the Contract. Bidder must also be licensed under the laws of the State of South Carolina
and City of Charleston for the specific category of work to be performed. No building permit
fee is required. Permit shall be issued without charge to the successful responsible
and responsive low bidder.

PERFORMANCE AND PAYMENT BONDS

The successful Bidder, if required by the Owner, will provide Performance and Payment Bonds,
each in the amount equal to 100% of the Contract Award, as a condition of execution of the
Contract. Failure to supply such bonds as required by the Contract Documents shall result in
forfeiture of the Bid Bond.

DRUG FREE WORKPLACE

All Bidders must certify that they will provide a “Drug-Free Workplace” as that term is defined in

Section 44-107-30 of the SC Code of Laws and shall comply with the requirements set forth in
Title 44, Chapter 107.

END OF INSTRUCTIONS TO BIDDERS

00 00 04 - Instructions to Bidders - Fire Station 18 Revised 01072026.doc
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PRJ_2504 - Fire Station #18 Renovations
City of Charleston
Department of Parks

00 00 05
City of Charleston
Bid Form
BID SUBMITTED BY:  Name:
Address:
FOR PROJECT: PR]J_2504 - _Fire Station #18 Renovations
(Number) (Name)

OFFER
1. Inresponse to the Invitation for Construction Bids, and in compliance with the Instructions to Bidders for the
above-named Project, the undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into a
Contract with the City of Charleston ("Owner”) in the form included in the Bidding Documents, and to perform all
Work as specified or indicated in the Bidding Documents, for the prices and within the time frames indicated in
this Bid and in accordance with the other terms and conditions of the Bidding Documents.

2. Bidder has submitted Bid Security as follows in the amount and form requested by the Bidding Documents:

[] Bid Bond with Power of Attorney [ ] Cashier’s Check
(Bidder check one)

3. Bidder, by submitting this Bid, affirms that it has carefully examined the Bidding Documents and the other related
information and data identified in the Bidding Documents, has visited the actual location of the Work, has
satisfied itself as to all conditions and understands that, in signing this Bid Form it waives all rights to plead any
misunderstanding regarding same and agrees to be bound by the provisions of said Bidding Documents and all
statements made therein.

4. Bidder acknowledges the receipt of the following Addenda to the Bidding Documents and has incorporated the
effects of said Addenda into its Bid:
ADDENDUM No.(s)

5. Bidder acknowledges that neither the Owner nor any of its employees or agents shall be responsible for any bid
preparation costs, or any costs or charges of any type, should all bids be rejected or the Project cancelled for any
reason prior to the issuance of the Notice to Proceed.

6. By submitting this Bid, Bidder hereby agrees to all of the terms and conditions of the Invitation for Construction
Bids and to all of the terms and conditions of the Instructions to Bidders. Bidder agrees that this Bid, including
all Bid Alternates, if any, may not be revoked or withdrawn after the opening of bids, and shall remain open for
acceptance for a period of 60 days following the Bid Date, or for such longer period of time that Bidder may
agree to in writing upon request of the Owner. Bidder understands that Bid Alternates that are not accepted in
an initial award shall remain open for acceptance for the entire period set above and for such longer period as
requested by Owner and agreed to by Bidder.

7. Bidder herewith submits its offer to provide all labor, materials, equipment, tools of trades and labor, accessories,
appliances, warranties and guarantees, and to pay all royalties, fees, permits, licenses and applicable taxes
necessary to complete the construction work in accordance with the Bidding Documents:

BID FORM 1of3
Revised: 4/22/2011



PRJ_2504 - Fire Station #18 Renovations
City of Charleston
Department of Parks

7.1 BASE BID: $

Written:

7.2 ALTERNATE BID WORK (as indicated in the Bidding Documents and generally described as follows):
(Bidder shall STRIKE THROUGH “ADD"” or "DEDUCT" so as to clearly indicate the price adjustment offered for

each alternate)

ALTERNATE ADD/DEDUCT $
NO. 1: (to or from BASE BID)

ALTERNATE ADD/DEDUCT $
NO. 2: (o or from BASE BID)

ALTERNATE ADD/DEDUCT $
NO. 3: (o or from BASE BID)

7.3 UNIT PRICE WORK
Bidder offers for the Owner’s consideration and use the following UNIT PRICES. The UNIT PRICES offered by
Bidder indicate the amount to be added to or deducted from the Base Bid for each item-unit combination. UNIT
PRICES include all costs to the Owner, including those for materials, labor, equipment, tools of trades and labor,
fees, taxes, insurance, bonding, overhead, profit, etc. The Owner reserves the right to include or not to include
any of the following UNIT PRICES in the Contract and to negotiate the UNIT PRICES with Bidder.

ESTIMATED

QUANTITY UNIT PRICE

ITEM

=z
o

O(O|IN(O|UNDARWINIF

—
o

—
[y

—_
N

BID FORM 20f 3
Revised: 4/22/2011



PRJ_2504 - Fire Station #18 Renovations
City of Charleston
Department of Parks

8. BIDDER'S TAXPAYER IDENTIFICATION

FEDERAL EMPLOYER'S IDENTIFICATION NUMBER:
OR
SOCIAL SECURITY NUMBER:

9. CONTRACTOR'S CLASSIFICATIONS AND SUBCLASSIFICATIONS WITH LIMITATIONS

(Classification) (Subclassification) (Limitations)

(SC Contractor’s License Number)

SIGNATURE

(Legal Name of Person, Firm or Corporation Submitting Bid)

BY (Signature) (Date)

(Title) (Phone)

BID FORM 30f3
Revised: 4/22/2011



PRJ_2504 Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

00 00 09

FORM OF BID BOND

KNOW ALL MEN BY THESE PRESENTS, that we the undersigned,

(Name of Principal)
AS PRINCIPAL, AND , as SURETY
(Name of Surety)
are held and firmly bound unto The City of Charleston hereinafter called the "Owner", in the penal sum
of Dollars,

lawful money of the United States, for the payment of which sum well and truly to be made, we bind ourselves,
our heirs, executors, administrators, successors and assigns, jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the Principal has submitted the accompanying
bid, dated , 20 , for Project Name:
and Project Number: .

Now, THEREFORE, if the Principal shall not withdraw said bid within the period specified therein after the opening
of the same, or, if no period be specified, within sixty (60) days after the said opening, and shall within the period
specified therefore, or, if no period be specified within ten (10) days after the prescribed forms are presented to
him for signature, enter into a written contract with the Owner in accordance with the bid as accepted, and give
bond with good and sufficient surety or sureties, as may be required, for the faithful performance and proper
fulfillment of such contract; or in the event of the withdrawal of said bid within the period specified, or the failure
to enter into such contract and give such bond within the time specified, if the Principal shall pay the Owner the
difference between the amount specified in said bid and the amount for which the Owner may procure the
required work or supplies or both, if the latter amount be in excess of the former, then the above obligation shall
be void and of no effect, otherwise to remain in full force and virtue.

The Surety, for value received, hereby agrees that the obligations of said Surety and its bond shall be in no way
impaired or affected by any extensions of the time within which the Owner may accept such BID; and said Surety
does hereby waive notice of any such extensions.

IN WITNESS WHEREOF, the above-bounded parties have executed this instrument under their several seals this

day of , 20 , the name and corporate seal of each corporate party being hereto
affixed and these presents duly signed by its undersigned representative, pursuant to authority of its governing
body.

(SEAL)

(Name of Principal)

By:

(SEAL)

(Name of Surety)

By:

Sealed and delivered in the presence of:

00 00 09 - Bid Bond - Fire Station 18.doc
Revised 4/25/2011 Page 1 of 1




CPRJ_2504 Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

000010

At the Contractor’s option, this form may be substituted with a Power of Attorney form from the
Contractor’s Surety Company. The Contractor is cautioned that all pertinent information included on this
form shall be incorporated in the executed and submitted security form.

CERTIFICATE OF GUARANTEE / BORROWER'S ATTORNEY

I, the undersigned,

the duly authorized and acting legal representative of

, do hereby certify as follows:

I have examined the attached contract(s) and surety bonds and the manner of execution thereof,
and I am of the opinion that each of the aforesaid agreements has been duly executed by the
proper parties thereto acting through their duly authorized representatives; that said
representatives have full power and authority to execute said agreements on behalf of the
respective parties’ names thereon; and that the foregoing agreements constitute valid and legally
binding obligations upon the parties executing the same in accordance with terms, conditions and
provisions thereof.

(Signature) (Date)

00 00 10 - Certificate of Guarantee - Fire Station 18.doc
Revised 9-25-02 1of1




CPRJ_2504 Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

000011

At the Contractor’s option, this form may be substituted with a Performance Bond and Power of Attorney form
from the Contractor’s Surety Company. The Contractor is cautioned that all pertinent information included on this
form shall be incorporated in the executed and submitted security form.

PERFORMANCE BOND

KNOW ALL MEN BY THESE PRESENTS: that

(Name of Contractor)
at
(Address of Contractor)
a , hereinafter called “Principal”,
(Corporation, Partnership or Individual)
and
(Name of Surety)
at , hereinafter called “Surety”, are held
(Address of Surety)

and firmly bound unto the City of Charleston Department of Parks, 823 Meeting Street, Charleston, SC,
29403, hereinafter called “Owner”, in the penal sum of :
Dollars($ )

in lawful money of the United States, for the payment of which sum well and truly to be made, we bind
ourselves, our heirs, executors, administrators and successors, jointly and severally.

THE CONDITION OF THIS OBLIGATION is such that whereas, the Principal entered into a certain contract
with the Owner, dated the day of , 20__, a copy of which is
hereto attached and made a part hereof for the construction of:

(Project #) (Project Name)

NOW, THEREFORE, is the Principal shall well, truly and faithfully perform its duties, all the undertakings,
covenants, terms, conditions, and agreements of said contract during the original term thereof, and any
extensions thereof, and any extensions thereof which may be granted by the Owner, with or without
notice to the Surety, and if he shall satisfy all claims and demands incurred under such contract, and shall
fully indemnify and save harmless the Owner from all costs and damages which it may suffer by reason
of failure to do so, and shall reimburse and repay the Owner all outlay and expense which the Owner
may incur in making good any default, then this obligation shall be void; otherwise it shall remain in full
force and effect.

PROVIDED FURTHER, that the said Surety, for value hereby stipulates and agrees that no change,
extension of time, alteration or addition to the terms of the contract or to work to be performed
thereunder or the specifications accompanying the same shall in any wise affect its obligation on this
bond, and it does hereby waive notice of any such change, extension of time, alterations or addition to
the terms of the contract or to the work or to the specification.

PROVIDED FURTHER, that no final settlement between the Owner and the Contractor shall abridge the
right of any beneficiary hereunder, whose claim may be unsatisfied.

00 00 11 - Performance Bond - Fire Station 18.doc
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CPRJ_2504 Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

IN WITNESS WHEREOF, this instrument is executed in three (3) counterparts, each one of which shall be

deemed an original, this the ___ day of , 20
ATTEST:

(Principal)

By:
(Principal) Secretary
(SEAL)
(Witness as to Principal) (Address)

(Surety)
ATTEST:
(Surety) Secretary
(SEAL)

By:

(Attorney -in-fact)

(Address) (Address)

NOTE: Date of bond must not be prior to date of Contract.
If Contractor is Partnership, all partners should execute bond.

Important: Surety companies executing bonds must appear on the Treasury Department most current
list (Circular 570 as amended) and be authorized to transact business in the state where the project is
located.

00 00 11 - Performance Bond - Fire Station 18.doc
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CPRJ_2504 Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

000012

At the Contractor’s option, this form may be substituted with a Payment Bond and Power of Attorney
form from the Contractor’s Surety Company. The Contractor is cautioned that all pertinent information
included on this form shall be incorporated in the executed and submitted security form.

PAYMENT BOND
KNOW ALL MEN BY THESE PRESENTS:

that at
(Name of Contractor) (Address of Contractor)

a , hereinafter called “Principal”, and
(Corporation, Partnership or Individual)

at
(Name of Surety) (Address of Surety)

herinafter called “Surety”, are held and firmly bound unto the City of Charleston Department of
Parks, 823 Meeting Street, Charleston, SC, 29403, hereinafter called “Owner”, in the penal sum
of

Dollars ($ )

in lawful money of the United States, for the payment of which sum well and truly to be made,
we bind ourselves, our heirs, executors, administrators and successors, jointly and severally.

THE CONDITION OF THIS OBLIGATION is such that whereas, the Principal entered into a certain
contract with the Owner, dated the day of
, 2002, a copy of which is hereto attached and made a part hereof for

the construction of:

(Project Name)

NOW, THEREFORE, is the Principal shall promptly make payment to all persons, firms,
subcontractors, and corporations furnishing materials for or performing labor in the prosecution
of the work provided for in such contract, and any authorized extension or modification thereof,
including all amounts due for materials, lubricants, oil, gasoline, coal and coke, repairs on
machinery, equipment and tools, consumed or used in connection with the construction of such
work, and all insurance premiums on said work, and for labor, performed in such work whether
by subcontractor or otherwise, then this obligation shall be void; otherwise to remain in full force
and effect.

PROVIDED FURTHER, that the said Surety, for value received hereby stipulates and agrees that
no change, extension of time, alteration or addition to the terms of the contract or to work to be
performed thereunder or the specifications accompanying the same shall in any way affect its
obligation on this bond, and it does hereby waive notice of any such change, extension of time,
alterations or addition to the terms of the contract or to the work or to the specification.

PROVIDED FURTHER, that no final settlement between the Owner and the Contractor shall
abridge the right of any beneficiary hereunder, whose claim may be unsatisfied.

00 00 12 - Payment Bond - Fire Station 18.doc
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CPRJ_2504 Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

IN WITNESS WHEREOF, this instrument is executed in three (3) counterparts, each one of which
shall be deemed an original, this the __ day of , 20___.

ATTEST:
(Principal)
By:
(Principal) Secretary
(SEAL)
(Witness as to Principal) (Address)
(Surety)
ATTEST:
(Surety) Secretary
(SEAL)
By:
(Attorney-in-Fact)
(Address) (Address)

NOTE: Date of bond must not be prior to date of Contract.
If Contractor is Partnership, all partners should execute bond.

Important: Surety companies executing bonds must appear on the Treasury Department most
current list (Circular 570 as amended) and be authorized to transact business in the state where
the project is located.

00 00 12 - Payment Bond - Fire Station 18.doc
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PRJ_2504 Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

00 00 14
City of Charleston
CERTIFICATE OF SUBSTANTIAL COMPLETION

PROJECT: PR] 2504 Fire Station #18 Renovations
(Number) (Name)

This is Part Two of a two-part form. The Contractor Request for Certificate of Substantial Completion is
to be completed by the Contractor and delivered to the A/E or design professional. The Certificate of
Substantial Completion is to be completed by the A/E and submitted to the City for approval.

CERTIFICATION
I hereby certify that Substantial Completion has been accomplished in conformance with the
requirements of the Contract. This certification declares that:

A. The remaining work is not disruptive to the function of the facility occupants and is limited to
items minor in nature and scope. (Examples are minor repairs to finishes, electrical device cover
plates, and hardware and window adjustments.)

B. The Contractor’s Request for Certificate of Substantial Completion and all attachments thereto
have been reviewed, and any exceptions are noted.

C. The composite A/E’s Punch List is attached, with the status of each item noted.

D. All other requirements of the Contract related to Substantial Completion have been accomplished,
including delivery of all operational and maintenance manuals, record drawings, maintenance
training, warrantee certificates and start up activities.

DATE FOR SUBSTANTIAL COMPLETION:

(This is also the date for the commencement of warranties required by the Contract.) (DATE)

SPECIAL CONDITIONS OR STIPULATIONS CONCERNING THE COMPLETION OF PUNCH LIST ITEMS OR
EXPLANATIONS OF PARTIAL SUBSTANTIAL COMPLETION.

A/E’s CERTIFICATE BY:

(Signature of A/E Representative) (Print or Type Name of A/E Rep)

ITS:

(Date)
INSTRUCTIONS TO THE A/E:
Forward both the Contractors Request and this form with attachments to the City for review and
approval.

CITY ACCEPTANCE:

(Signature of City Representative) (Print or Type Name of City Rep)

ITS:
(Date)

6-17-03



City of Charleston

CPRJ_2504 Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

00 00 15

SUBSTANTIAL COMPLETION AGREEMENT

PROJECT: PRJ_2504
(Number)

Fire Station #18 Renovations
(Name)

Instructions. The items checked below are required to be completed, operational and documented in
order for the project to be declared Substantially Complete. If Partial Substantial Completion is anticipated
the sequence and portions of the project shall be identified and the selected items below will be required for
each partial substantial completion area.

ARTICLE 1 — CITY REQUIREMENTS

In addition to the requirements of the Construction Documents, a Substantial Completion requires the
following certifications and documents to be fully completed, executed, approved and delivered attached to

this form.
1. Approval by South Carolina Department of Health & Environmental Control for:
a. Potable water

[ 1b. Sewer and wastewater system
[Jc. Air emissions
[]d. Food Service
[ Je. Fadility Licensing
L1f. Other (/ist):

2. Certification from the Site Civil Engineer and /or Landscape Architect of Record that:
[ ]a. Plantings and grassing have been inspected and are in accord with specifications

and regulations.
[1b. Site drainage and storm water retention system have been inspected and are in
accord with specifications and regulations.

[lc. Other (/isd):

3. Certification from the Mechanical Engineer of Record that:
[ la. Fire suppression system has been tested and is operational.
[ 1b. Condensate lines and drains are as designed and operational.
[ ]c. HVAC system has been tested and balanced.
[ 1d. Fuel gases system inspected and in accord with regulations.
[ le. Boiler systems tested and certified in accordance with regulations.
[1f. Plumbing systems are as designed and operational.
[ 1g. Laboratory/medical gas systems tested and operational.
[1h. Other (/ish:

4, Certification from the Electrical Engineer of Record that:
[ la. Electrical system has been tested and operates in accord with codes.
[ 1b. Fire alarm system has been tested and operates in accord with codes.
[Jc. Smoke detection system has been tested and operates in accord with codes.
[1d. Smoke evacuation system has been tested and operates in accord with codes.
[ le. Alllights and switches, receptacles are function as designed.
[ 1f. Emergency illumination is operational as designed.
[1g. Other (/ish):

00 00 15 - Substantial Completion Agreement - Fire Station 18.doc
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CPRJ_2504 Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

5. Construction Inspection Services
[ la. Copies of all inspection reports are provided and corrections are documented as
satisfactory.
[]b. Building Official has provided Certificate of Occupancy or written approval of the
project.

[lc. Other (/isd):

6. Letter or Certificate of Approval from the local Fire Official.
[ la. Fire protection services can be provided.

b. Access for fire fighting equipment is acceptable.

c. Fire extinguishers and their locations are acceptable.

d. Exit paths are maintained clear and with little or no fire exposure.

e. Other (/ist):

L0006

7. Certification from Fire Marshal that:

[la. Sprinkler system test and inspection report is acceptable.
b. Stand pipes are satisfactorily installed and operational.
c. Range hood and fire suppression system is installed and operational.
d. Other (/ist):

Other:

I

ARTICLE 2 — A/E REQUIREMENTS

Substantial Completion requires the following certifications and documents are fully completed, executed,
approved and delivered attached to this form. The Punch List of incomplete or unacceptable work may not
include any fire and life safety items.

1. Contractor has furnished the final punch list as required by General Conditions
[]a. Building egress and exit paths are clear of construction materials and equipment.
[1b. All building systems are functional and correctly operating.
[Jc. Other (/ist):

2. Contractor has furnished the required Documents and Manuals:
[ ]a. Field-record drawings with “as built” markings.
[ 1b. Building system operations and maintenance manuals.
[Jc. Spare parts and extra materials stocks as per specifications.
[1d. Other (/ist):

3. [lother:

ARTICLE 3 — CONTRACTOR’S REQUIREMENTS

00 00 15 - Substantial Completion Agreement - Fire Station 18.doc
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CPRJ_2504 Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

In addition to the requirements of the Construction Documents, Substantial Completion requires the
following certifications and documents are fully completed, executed, approved and delivered attached to
this form.

1. City intends to occupy the facility as defined in the Contract and as follows:
[la. When facility is finally complete (one date).
[ 1b. When identified portions of the facility are complete (multiple dates as attached).
[lc. Inphases (as per City schedule attached).
[1d. Other (/isf):
2. Sub-contractors have furnished the required documents, training and manuals.

[la. City facility personnel have been trained as per specifications.

[ 1b. Building system operations and maintenance manuals delivered to the Contractor.
[ lc. Building keying is completed for delivery to City.
[1d. Other (/ish):

3. Consent of Surety to the:

[la. Release of Retainage.
[1b. Final Payment.

4, Other:
[ la. This project requires a Certificate of Substantial Completion.
[]b. Warranties begin on a date other than the Substantial Completion date(s)
(Explain below.)
[Jc. Other (list):

This agreement becomes part of the Contract for Construction by attachment to the Contract and Standard
Supplementary Conditions governed by Paragraph 9.8. This agreement does not change the provisions of
the Contract except to establish a mutual understanding of the terms and expectations of “Substantial
Completion”. The signing parties for the City, A/E and Contractor have authority to act on behalf of their
organizations and in this capacity. This agreement is executed on the date indicated below. (7t is required
that this form be attached to the Bid Documents and executed at the earliest opportunity or at the
preconstruction conference. Consultants, subcontractors, code inspectors, and other parties who have an
Iinterest in or are mentioned in this document should be so informed by receiving copies of the executed
document.)

BY:
(Signature of City Representative) (Name of City Representative)
ITS:
DATE
BY:
(Signature of A/E Representative) (Name of A/E Representative)
ITS:
DATE
By:
(Signature of Contractor Representative) (Print or Type Name of Contractor Rep)
ITS:
DATE

00 00 15 - Substantial Completion Agreement - Fire Station 18.doc
6.12.03
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CPRJ_2504 Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

0000 16
City of Charleston
CONTRACTOR'’S REQUEST FOR CERTIFICATE OF SUBSTANTIAL COMPLETION

PROJECT: PR] 2504 Fire Station #18 Renovations
(number) (name)

This is Part One of a two-part form. It is to be completed by the Contractor and delivered to the A/E.
Part Two, Certificate of Substantial Completion, is to be completed by the A/E and submitted to the City
for approval.

CERTIFICATION
I hereby certify that Substantial Completion has been accomplished in conformance with the
requirements of the Contract. This certification declares that:

A. The remaining work is not disruptive to the function of the facility and is limited to items minor in scope and
nature.

B. The required Contractor’s Punch List is attached. (Failure to include incomplete work does not relieve the
Contractor of the responsibility to complete or correct the Work.)

C. All other requirements of the Contract have been accomplished, including delivery of all operational and
maintenance manuals, record drawings, maintenance training, warrantee certificates and start-up activities.

SPECIAL CONDITIONS OR STIPULATIONS CONCERNING THE COMPLETION OF PUNCH LIST ITEMS OR
EXPLANATIONS OF PARTIAL SUBSTANTIAL COMPLETION:

CONTRACTOR:
(Signature of Contractor Representative) (Print or Type Name of Contractor Rep) Date

INSTRUCTIONS TO THE CONTRACTOR:

Forward this completed form with all required attachments to the A/E for approval, with copy to the City.
ATTACHMENTS:

1. Contractor’s Punch List.

2. Acceptance letters by other agencies/entities having approval authority (water supply, wastewater treatment, fire
and licensing etc.)

3. Other attachments per Contract Documents

AJ/E: I__ concur ___ do not concur that the Work is ready for inspection and testing.

(Signature of A/E Representative) (Print or type Name of A/E Rep) (Date)

INSTRUCTIONS TO THE A/E:

1. If concur, return this completed form to the Contractor, with a copy to the City, and schedule a date
for inspection mutually agreeable to Contractor, A/E and City.

2. If not concur, state reason(s) below. Attach additional sheets if needed. Return completed form to
the Contractor with copy to the City.

6/17/03



0000 17

City of Charleston
CERTIFICATE OF FINAL COMPLETION

PROJECT: PRJ 2504 Fire Station #18 Renovations
(Number) (Name)

CONTRACTOR'S NOTIFICATION AND CERTIFICATION

I hereby notify the A/E and the City that the Work for the above Project is or will be fully completed on
the date stated below. All items of punch-list and all items required by the Construction Documents have
been completed and all Work is in conformance with the Contract Documents. The Facility is or will be

ready for FINAL INSPECTION and TESTING on .
(Date)

CONTRACTOR:

BY:

(Signature of Contractor Representative) (Print or type Name of Contractor Representative)

ITS:

A/E’'s CERTIFICATE AND CITY ACCEPTANCE OF FINAL COMPLETION

The A/E and City agree that the Project is complete and the Final Inspection of the Project was
acceptable. Final Completion of the Project is hereby declared to be effective on the date stated below.

SPECIAL CONDITIONS OR STIPULATIONS CONCERNING FINAL COMPLETION

A/E’s CERTIFICATION:
BY:
(Signature of A/E Representative) (Print or Type Name of A/E Rep)
ITS:
Date of Final Completion
CITY ACCEPTANCE:
BY:
(Signature of City Representative) (Print or Type Name of City Rep)
ITS:

Date of Acceptance

Certificate of Final Completion - Fire Station 18.doc 6-03



Charleston Fire Department 003100
Fire Station #18 AVAILABLE PROJECT INFORMATION

SECTION 00 31 00
AVAILABLE PROJECT INFORMATION
PART 1 GENERAL

101 EXISTING CONDITIONS

A. Certain information relating to existing surface and subsurface conditions and structures is
available to bidders but will not be part of the Contract Documents, asfollows:

B. Asbestos and Lead Paint Assessment:

1.  Asbestos and Lead-based Paint Assessment, City of Charleston — Fire Station #18,
235 Seven Farms Drive, Charleston, SC, prepared by S&ME, Project Number 4213-18-
043 dated April 25, 2018.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)
END OF SECTION

003100-1



Asbestos and Lead-based Paint Assessment Report
City of Charleston - Fire Station #18
235 Seven Farms
Charleston, South Carolina
S&ME Project No. 4213-18-048

Assessment Performed and Report Prepared by:

L ot TP R it 4-25-18
James L. McMillan (SCDHEC Accreditation #B1-01643) Date

PREPARED FOR:

City of Charleston, Department of Parks
823 Meeting Street
Charleston, SC 29403

PREPARED BY:
S&ME, Inc.

620 Wando Park Boulevard
Mt Pleasant, SC 29464

April 25, 2018




April 25, 2018

City of Charleston, Department of Parks
823 Meeting Street
Charleston, South Carolina 29403

Attention; Mr. Leon Patat, Superintendent
atatl@charleston-sc.gov

Reference: Ashestos and Lead-based Paint Assessment Report
City of Charleston - Fire Station #18
235 Seven Farms Drive
Charleston, South Carolina
S&ME Project No. 4213-18-043

Dear Mr. Patat:

S&ME, Inc. (S&ME) is pleased to provide the enclosed report detailing the asbestos and lead-based paint
assessment of the structure located at the referenced site. The attached report presents the findings of S&ME's
evaluation conducted on April 9, 2018. The assessment was performed in general accordance with S&ME Proposal
42-1800163R dated February 26, 2018. The enclosed report includes the executive summary, project background,
assessment procedures, findings and results, and conclusions and recommendations for the proper treatment of
asbestos containing materials and lead-based paint.

This report is provided for the scle use of the City of Charleston and its assignees. Use of this report by any other
parties will be at such party's sole risk and S&ME, Inc. disclaims liability for any such use or reliance by third
parties. The results presented in this report are indicative of conditions only during the time of the assessment
and of the specific areas referenced. The information provided in this assessment report should not be used as a
bidding document, and field conditions should be verified.

We appreciate the opportunity to provide you with our industrial hygiene services. If you have any gquestions
concerning this report, please call us at (843) 884-0005.

Sincerely,

S&ME, Inc.

James L. McMillan James L. Killingsworth, CHMM
Staff Industrial Hygienist Environmental Services Area Manager/V.P.

S&ME, Inc. | 620 Wando Park Boulevard | Mt Pleasant, SC 29464 | p 843.884.0005 | www.smeinc.com



Asbestos and Lead-based Paint Assessment Report
City of Charleston - Fire Station #18

235 Seven Farms Drive e
Charleston, South Carolina ' l —
S&ME Project No. 4213-18-043
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Asbestos and Lead-based Paint Assessment Report

City of Charleston - Fire Station #18

e 235 Seven Farms Drive
-— Charleston, South Carolina
S&ME Project No. 4213-18-043

Executive Summary

An asbestos and |ead-based paint assessment was conducted on April 9, 2018, of the interior and exterior of Fire
Station #18 located at 235 Seven Farms Drive in Daniel Island, South Carolina. The purpose of the assessment was
to identify the presence of asbestos containing materials (ACMs) and lead-based paint associated with the
referenced structure to support planned renovation activities. The assessment also complies with federal, state,
and local asbestos requirements regarding identification of ACMs that may be disturbed due to renovation or
demolition.

The Fire Station is two-story, approximately 5,200 square feet in size, situated on a concrete slab on-grade, with a
flat rubber membrane roof. The structure also includes a large bay area used for vehicle maintenance and storage.
Interiar finishes consist of drywall walls and ceilings, suspended ceilings, and vinyl tile, concrete, and ceramic
floors. Exterior finishes consist of brick-veneer walls. The structure was occupied on the day of our site visit.

Asbestos

The suspect ACMs sampled and analyzed as part of this assessment included drywall and associated joint
compound, mastic associated with heating, ventilating, and air conditioning (HVAC) ductwork, fire-stop mastic,
acoustical ceiling tiles, mastic associated with the underside of a metal sink, and vinyl floor tiles and associated

mastics. Of the representative materials sampled and analyzed as part of this assessment, no ACMs were
identified.

The Environmental Protection Agency (EPA) and the Occupational Safety and Health Administration (OSHA)
defines a material an ACM if an asbestos content greater than one percent (> 1%} is detected in a representative
sample.

If additional suspect ACMs not addressed in this report are discovered during the planned renovation activities,
bulk samples must be collected by a SCDHEC licensed inspector and analyzed for asbestos content prior to
disturbance or disposal of the suspect material(s). This report should also be provided to the contractor(s} to
assist with compliance with applicable State and Federal regulations.

Lead-based Paint Assessment

A lead-based paint assessment was performed on April 9, 2018, concurrently with the asbestos assessment, of
representative painted components associated with the interior and exterior of the referenced structure. The
components were analyzed using direct measurement X-Ray Fluorescence {XRF) technology using a Thermo
Scientific XLp 302 (serial #25910). For the purpose of this assessment, painted surfaces with lead concentrations
meeting the SCDHEC disposal limit (0.7 mg/cm?) are considered lead-based paint.

Of the representative suspect painted components tested, none exhibited lead concentrations meeting the
SCDHEC disposal limit of 0.7 mg/cm? Low levels of lead were present which may be applicable to the standards

of the OSHA 29 CFR 1926.62 {Lead in Construction) dependent upon the tasks impacting those surfaces.

April 25, 2018 1



f— Asbestos and Lead-based Paint Assessment Report
- City of Charleston - Fire Station #18
e 235 Seven Farms Drive
| l Charleston, South Carolina
S&ME Project No. 4213-18-043

Destructive actions to paint containing detectable levels of lead (e.g. component removal, demolition, sanding,
grinding, burning, paint preparation, etc.) will require the contractor comply with the standards of the OSHA
regulation 29 CFR 1926.62 (Lead in Construction), including but not limited to training, initial exposure monitoring,
the use of personal protective equipment, and medical surveillance.

This summiary is for convenience of the reader and should not be completely relied upon without reviewing the
full contents of this report, including appended materials.

April 25, 2018 2



Asbestos and Lead-based Paint Assessment Report

City of Charleston - Fire Station #18

235 Seven Farms Drive
-— Charleston, South Carolina
S&ME Project No. 4213-18-043

1.0 Background

S&ME, Inc. (S&ME) was contracted by the City of Charleston, Department of Parks to perform an asbestos and
lead-based paint assessment of Fire Station #18 located at 235 Seven Farms Drive in Daniel Island, South Carolina.
The assessment was requested to identify the presence of asbestos containing materials (ACMs) and lead-based
paint associated with the structure due to planned renovation activities. The assessment also complies with
federal, state, and local asbestos requirements regarding identification of asbestos containing building materials
that may be disturbed due to renovation or demolition.

The asbestos assessment was conducted to assess, sample, and identify ACMs in accordance with regulatory
requirements. The identification of ACMs will aid in the prevention of occupational exposures and/or
environmental releases of airborne asbestos. Identification of ACMs also complies with Title 40 Code of the
Federal Regulations, part 61, and State regulation 61-86.1 enforced by the South Carolina Department of Health
and Environmental Control (SCDHEC), along with Title 29 Code of Federal Regulations, part 1926 enforced by the
Occupaticnal Safety and Health Administration (OSHA). The following sections describe the assessment
procedures used, results of the suspect ACMs sampled and analyzed, and conclusions and recommendations
related to ACMs.

The purpose of the lead-based paint testing was to assess and identify lead-based paint coatings associated with
the interior and exterior of the referenced structure. The identification of these materials will aid in the
compliance of occupational exposure (OSHA)Y and/or environmental releases of airborne lead dust in accordance
with OSHA 29 CFR 1926.62 (Lead in Construction) and provide information to determine proper disposal of lead-
based paint coated components and debris in accordance with the SCDHEC and the Envirenmental Protection
Agency (EPA).

2.0 Site and Project Description

21 Purpose

The purpose of the assessment was to identify the presence of ACM and lead-based paint prior to renovation
activities. The assessment included the interior and exterior of the referenced structure. An assessment strategy
appropriate for this purpose was presented in our proposal and is described in this report. The report should be
interpreted only with regard to the specific location and materials referenced.

22 Site Description

Fire Station #18 is two-story, approximately 5,200 square feet in size, situated on a concrete slab on-grade, with a
flat membrane roof. The structure also includes a large bay area used for vehicle maintenance and storage.
Interior finishes consist of drywall walls and ceilings, suspended ceilings, and vinyl tile, concrete, and ceramic
floors. Exterior finishes consist of brick-veneer walls. The structure was occupied on the day of our site visit.
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Asbestos and Lead-based Paint Assessment Report
City of Charleston - Fire Station #18

235 Seven Farms Drive

Charleston, South Carolina

S&ME Project No. 4213-18-043

3.0 Assessment Procedures

3.1 Asbestos Containing Materials

The assessment was performed by observing and sampling suspect ACMs associated with the structure located at
235 Seven Farms Drive in Daniel Island, South Carolina. The possibility exists that suspect materials were
undetected in inaccessible areas such as wall voids and flooring overlays. If additional suspect ACMs not identified
in this report are discovered during destructive activities, bulk samples must be collected by a SCDHEC licensed
inspector and analyzed for asbestos content prior to disturbance or disposal of the suspect materials.

A sampling strategy was developed to provide representative samples in accordance with the SCDHEC and EPA.
Bulk samples of suspect ACMs were collected by a SCDHEC licensed inspector. The bulk samples were then
extracted from suspect ACMs and recorded on a chain of custody record and submitted to our in-house Polarized
Light Microscopy (PLM) laboratory. The samples were subsequently analyzed by PLM, and confirmation analysis
was performed by Transmission Electron Microscopy (TEM) by EMSL Analytical, for non-friable organically bound
matertals reported negative by PLM. The |laboratories are located in Charlotte, North Carolina and are accredited
by the National Voluntary Laboratory Accreditation Program (NVLAP), which is administered by the National
Institute of Standards and Technology.

Polarized Light Microscopy (PLM)

The suspect materials were analyzed by trained microscopists using PLM techniques coupled with dispersion
staining in accordance with EPA Test Method Title 40 Code of Federal Regulations, Chapter [ (1-1-87 edition), Part
763, Subpart F-APPENDIX A, This method identifies asbestos mineral fibers based on six optical characteristics:
morphology, birefringence, refractive index, extinction angle, sign of elongation and dispersion staining colors.
The laboratory analysis reports the specific type of asbestos identified (there are six asbestos minerals) and the
percentage of asbestos present.

Transmission Electron Microscopy (TEM)

Suspect non-friable organically bound materials, exhibiting negative results via PLM analysis, were analyzed by
trained microscopists via TEM, in accordance with ASTM E2356 per SCDHEC requirements.

3.2 Lead-based Paint

Lead-based paint testing was performed on representative painted components associated with the interior and
exterior of the referenced structure. The components were analyzed with a Thermo Scientific XLp-302 XRF
spectrum analyzer (serial #25910). The suspect painted finishes were selected based on the color of the topcoat
and the underlying paint layers and/or the substrate on which it was applied. The possibility exists that lead-
based paint finishes are present in those inaccessible areas such as pipe chases, wall voids, etc. The SCODHEC
defines a lead-based paint as any paint containing lead at concentrations equaling 0.7 mg/cm? or greater by XRF
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testing. For the purpose of the assessment, paint containing 0.7 mg/cm? or greater was considered lead-based
paint due to the planned renovation activities.

The OSHA does not recognize a threshold level of lead for definition purposes, only the airborne concentration of
lead a worker is exposed. The current OSHA regulations recognize an airbome action level of 30 micrograms per
cubic meter (ug/m? during an eight-hour day and a permissible exposure limit of 50 pg/m?,

4.0 Findings and Results

4.1 Asbestos

The suspect ACMs sampled on April 9, 2018, and analyzed as part of this assessment included drywall and
associated joint compound, mastic associated with heating, ventilating, and air conditioning (HVAC) ductwork,
fire-stop mastic, acoustical ceiling tiles, mastic associated with the underside of a metal sink, and vinyl floor tiles

and associated mastics. Of the representative materials sampled and analyzed as part of this assessment, no
ACMs were identified.

The EPA and the OSHA defines a material as an ACM if an asbestos content of greater than one percent (>1%) is
detected in a representative sample.

A summary of asbestos results is provided in Appendix I, and exhibits the sample number, location, type of
material tested, approximate quantity of the material sampled, condition of the material, and corresponding result
for each sample. A diagram of bulk sample locations is provided in Attachment II, and a copy of the inspector’s
SCDHEC license is provided in Attachment Ill. Copies of the laboratory analyses and chain-of-custody records are
provided in Attachment IV.

4.2 Lead-based Paint

Based on the assessment and testing performed on April 9, 2018, of the painted components associated with the
referenced structure, no lead levels meeting the SCDHEC limit of 0.7 mg/cm? were identified. Low levels of lead
were present which may be applicable to the standards of the OSHA 29 CFR 1926.62 (Lead in Construction)
dependent upon the tasks impacting those surfaces.

A summary of XRF readings is provided in Appendix V, and should be reviewed in full.

5.0 Conclusions and Recommendations

The asbestos and lead-based paint assessment performed on April 9, 2018, of Fire Station #18 located at 235
Seven Farms Drive in Daniel Island, South Carclina did not identify the presence of ACMs and lead-based paint
applicable to the SCDHEC and EPA disposal standards. Low levels of lead were identified that may be applicable
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to the standards of the OSHA. This report should be provided to the contractor(s) to assist with compliance with
applicable State and Federal regulations.

51 Asbestos

If additional suspect materials not addressed in this report are discovered during renovation activities, work
impacting those suspect materials must cease and bulk samples must be collected by a SCDHEC licensed
inspector and analyzed for asbestos content, prior to disturbance or disposal.

5.2 Lead-based Paint

Destructive actions to paint containing detectable levels of lead (e.g. component removal, demolition, sanding,
grinding, burning, paint preparation, etc.) may require the contractor comply with the standards of the OSHA
regulations 29 CFR 1926.62 (Lead in Construction) depending upon the planned impacts to those subject paints.
OSHA compliance may require training, initial exposure monitoring, the use of personal protective equipment, and
medical surveillance.

Paint coatings may be present that contain low levels of lead that cannot be detected by XRF, and may be
applicable to OSHA regulations 29 CFR 1926.62. The quantities reported by XRF may be useful in determining the
relative risk associated with various demolition tasks, for example disturbances to paints with low lead levels may
be less likely to result in airborne lead exposures in excess of the OSHA Action Level.

6.0 Assumptions and Limitations

This report is provided for the sole use of the City of Charleston. Use of this report by any other parties will be at
such party’s sole risk, and S&ME disclaims liability for any such use or reliance by third parties. The results
presented in this report are indicative of conditions only during the time of the sampling period and of the
specific areas referenced. Under no circumstances is this report to be used as a bidding document, or as a project
design or specification.

S&ME performed the services in accordance with generally accepted practices of reputable environmental
consultants undertaking similar studies at the same time and in the same geographical area. S&IME has
endeavored to meet this standard of care. No other warranty, expressed or implied, is intended or made with
respect to this report or S&ME's services. Users of this report should consider the scope and limitations related to
these services when developing opinions as to risks associated with the site.

The findings of the asbestos and lead-based paint assessment were based largely on visual observations within
the amount of time available. The findings do not warrant that all asbestos containing materials and lead-based
paint have been identified; asbestos-containing materials and lead-based paint could be present in areas not
readily-accessible to observation. In addition, the actual locations and quantities of materials determined to
contain asbestos may vary from those herein. Apparent homogeneous sampling areas may vary in actual
asbestos content due to previous renovations, maintenance or related operations. The possibility exists that
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suspect materials were undetected in inaccessible or concealed areas such as under carpeting or multiple flooring
layers, and inside pipe chases or wall voids. If additional suspect materials are discovered during the planned
destructive activities, bulk samples should be collected by an asbestos inspector and analyzed for asbestos
content,
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Appendix I - Summary of Asbestos Results
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Appendix II - Diagram of Bulk Sample Locations
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Appendix III- Copy of Inspector's SCDHEC License



South Carolina
Department of Health and Environmental Control

Asbestos License

John McEathron

SCDHEC ISSUED

Asbestos ID Ca_{_c_j_

Everett J. Mceathron

Expiration Date:

AIRSAMPLER AS-00235 12/04/18
CONSULTBI BI-00794 11/29/18

Air Sampler AS-00235
Building Inspector BI-00794

S&ME, INC. /620 Wando Park Blvd. / Mt. Pleasant, SC 29464 / p 843.884.0005/f 843.881.6149 / www._smeinc.com



Appendix IV- Laboratory Analysis Sheets and Chain of Custody
Records



‘PAPLIANIIN02A §] SIBIIYEW
252U J0§ , PANINIT IUON],, IO 34T JO EINEIA AJLIa 0) (W L) Kd0IsouN Ty w02y umIssInsuEL | Aq BisAjEuEad ‘Apusiin) ‘Guyoos Jujeydse pue JysEW Y J00Y

£ fo [ a8og JPNY3UT SIELIAIEW YING “JELIAJELI SHOULSIS E Ul PUNOG 28 34 J1 10 [BWE AJRLUAAIXD JB 2215 J3q) UIYM SOI5IQSE AJUTUIPI Jou Adur potyanu sx) pes slaodaa uIag ey

212 oy Isuodsay Auadiowy prEzeH SOISHEY VAT MY JOPUN S0)SIQFE 40y 5jduss [BLINBW Y[NG jo SISAIEUE 10} popawu parraads 2 51 (0] 1/€6-H/009 VA PONIFIAY)

{Sumneg uorstadsignTd) Adossoaspy 1qdi] pamatiog yEnoWIY JUAUIRADS ST} Mt Jo Kouade Luk 10 JVIAN AQ Junmatsopus 1anposd Wil o) pam 3q Jou Aew

yodas swyp, oy TS wedj uorssiusaad yum ydaoxe pranposdas 2q Jou Avuw jaays sy § uonsInb w persaprw a3die) 3 yo aapmuasaadas Any 3 jou Avw dees ayy

‘P SW A 03 AUo e s sy (1314 HINEIRD AJ01IEAay) =4 M (Mdurs saymuasaaday up jussag

10N SOISASY) Pardalaq duoy] = gN Ajaiesedss pazdeue 5y i yoes ‘sayd pasade] aop pue ‘sajdwnsqns opul payeaedas Apse? sdures Mooy 104

Jadeuely A10)810q8] ISIUBURUO) IDUOIPPY
DYSMI|ISEAL JuEp

H3IH1O 001 amM SNOYAIINCN JLIHM LO-Or-6E2 VELEZ-BL
S8V19 |

WNSHAD ¥ 3SCINT1130 S6 CN SNOYAId IDI[GNVL £0-MQA-5€2 DELZ-BL
SSY1O T

AWNSdAD 8 3SOIN113D 06 QN SNoYId 30I13aNVL 20-MQ-5E2 BZLEBL
SSV19 ¢

WNSJdAD €8 3ISONTI1A0 & aN SNOEdId ADI3G/NVL L0-M3-5E2 9cLe-81

addy o add f s, add /o, SIUAUIWO)) 20upspaddy 4 2jang :ai vy
SNO4qQLI-UON SHOAGL.] SOISIGSY-UON sojsaqsy’

gLozizue PaTdppuy awq

gLozn Ly P2AI20Y 20

POYIZRY OF I/E6-H/009 VdT 4q pauriofiag
AdOISOYIIW LTHOIT AAZINVTOd

SYO-8L-EIZy  JAQUINN QOf

gL uoneis idag aiy 5§00 qgof mai)
youe.g uojssueyy  PHIDN JU2ELD)

Advwng SISAPUY S01SaqSy

¥OPEZ OS5 uesesld W\
"PAIS Hed OpUBM 029

0-5£0201 2P02 qPT dVIAN -—

o
GT6F59S40L XOL  GERI-OF6-$0L - ———
£LTRT DN 200104 E fef
_

PIOASINOY 2Uld WidyInos 1216



"PIPUILIEOINL ST S[ULIFJEI

I5AYN S0} ,,PININIQ ON],, 10 o5 [> JO SIMSAL 0134 0] (WY L) Adodsossrpy uond|y uossimsues | Aq sisifeueal ‘Apuasm)) -Sugoos supeydse pue dusew ‘Y Jooy

Lfo g adny IPMPIU STPLINEW YING *[EIINEI SROUISII B UY PUTIOG I8 A3 JI 10 JBIUS A[AWIIINKD I8 $IZ)S JIQY) UIYM SOISIEE AJuapt 10u Lwi poysau sy ety a0dad uIaqg aty
a3y 43y asnodsay Kouadiawyg piezel S0I53qEY VA ) Jpam sysaqse 10y sapdures [BUajEW YN Jo sisA[BuR Jo} poypaw pay1aads 3y 51 (91 1/66-H/009 VAA POQIII)

(uneyg noissadsi /N Td) 40035000y I pazLIEio YSnoyNY HUALUIAA0S) "STT) Y O Aade Aue 10 JYTAN AQ IUAISIOPU3 Jnpoad unEjd 0) pasn 3q jou LB

podas sapf, ‘auj ‘NS wosy uorssiuisad qara 1d33x2 padnpoadsa g Jou Lew 1334 snp) uonsnb uy [erEL 193a8] Ay Jo 2auriuasadas LMy 2q ou LB dues ),

*parsa) SN ) 0) ATU0 AERA HMI AL, (13q1] MBI L10ELIN) <4 “(P[dweg 2ansusIday uy usag

JON SOIRIQEY) PHINIQ ON = (N ‘Anesedas pazdjeae 5 p dwios yoes ‘sad pasakie] 10y pue ‘sajdwesqns oput paressdas Lpsea sapdwes snoauadolaay oy
Ja3eue]y A10jeaoqe| ISHDUIUIO)) [OUORIPPY
TSMI|ISEAA FUBT &
HIHLIC 06 3SOINT130 0L aN SNOYAI3 AHD Z20-d3-GE¢ LELE-BL
Y3HIO 06 ASOINTI3D 0L aN SNCYLId AJHO LO-d4-GE2 SELZ-BI
d43HLIC 001 an SNOHULIINON ILIHM S0-2r-Se2 SELE-GL
Y3HLO 001 an SNOYGIANON ALIHAA $0-0r-Gee FELZBL
Y3IHLO 001 aN SNOYAIINON ILIHM £0-0r-6eZ EELZ-BL
Y3HLO 001 aN SNOHAIINON IALIHM ¢0-0r-sez [A X1
add o, aad [/ adirse; UET ) 2ouninaddy T TS :qrI 907
SHOUGLL-UON SHOIGL] SOISGSY-UON $0J53qS}

Sv0-8L-S120  Jaquuny qof



‘PPN 5] S[HLIIEW

ITIY 30}, PAITH 00N, A6 %] JO s Apada o (WAL Adodsold y uosaa g uosswsued |, dq sisAprueas “Apuassny) Suyoos aypeydse pue e ‘3 Jooj)

2 Jo ¢ afng 2pNJIU STELINEW YING “THIIAEUI STIOULSIL & U] PUNDG 32 L35 J1 J0 [[Bus AJPUAIXD JIE SIS 13q1) UMM S0IsaqsE GYuap! jou few poyram siy ey sjaodal uaaq saey
sy Yoy sswodssy (xsdiadrg paezsf SOIENEY VAT A JAPUn S0)SIQRE J0) sa|duies [FLaew Yq jo sisdpear 1oy poyaw paynaads 3y 91 (91 1/56-1/009 VAT POIIIY)

(urieyg votssadsi/N1 ) Adodsoangy iydr] paziEog YSnog Y JRIMUIIA0D 'S A Jo Auade ue 10 gV AN AQIusmasiopus pnpoad Wikl o) pasn 3q jou Lew

saodad sey) *dup ‘FS woay uorssiuad yum 1daaxs pronposdas 3q jou Asus )3ays siy | uonsanb uy Erspew sadaer sy Jo aueiusaadas Afjng aq you Aew ayduses Iy |,

'PaIS3) SW A 03 Afuo NBRS IS Y], (aaqug ez L1o)deajay) =dHY (ddweg aaumuasaaday uj sasaag

0N 501535V ) PIIIANHF 0N = (IN K| das pazd[Eue 01§ di youa ‘sad paaake| 10 pue ‘saidwesqns opn paeandas {psea sadures snoauadosnay Jog
Mdeusy Alojeioge] ISIUAUUOT) IDUOILPRY
DISAHISE AL due .

80N

3ALMHE3d ¥ JOOM TVHININ 66 aN SNOYEId ATYD 10-10-G€Z FPIZ-BL
¥3IHLO 001 aN SNOYAIINON  ILIHM L0-0r-667 EPLZ-B1
HIHLO 00} an SNOYHAIINON  JLIHM 90-0r-5£2 ZPiT-0L
¥3IHIO 00} aN I7aviid 38 20-04-5€2 OFLZ-B1L
¥3HLO 00} an Favild 3N 10-04-662 BELTBL
HIHLO 06 35032 04 aN SNO¥AId A3YD £0-d4-55Z 8E2Z-81

add ]9, addjre; aday,o; SIHUIUIO) 2ounswaddy 4 apdung :qrqv7

SHOIqLJ-UON Sno4qLy SOISIGSE-UON solsaqsy

SVOBLEIZY  JIQUINN] QOf



“PIPUIULNOIAI 5] S|ELIAEL

IS I0J , PAINI IUON],, 30 o4 |> Jo s (s o) (WAL) Adosseddijy uoadapg uorssnunes] iq sisdppueas ‘Apuaim) -Suygoos JyEydie pue susew ‘D tooy

L fop adng IPN[OUT S[ELIAAW YING THILAIEL SHOUISI § U] PUNDQ 1% £IU JI 20 [ows AIPWILXS AUF $IZVS LIQY GIYM SOIEMGEE AJUUIPY JOU LB POYIA S Je $130d22 U3 Aty
asa “ay asuodssy £Hu10ug PIEZEH SOISIGSY V4T 90 AIPUN 50)5aqse 10j SRS (LB HNQ JO SISA[EUE Joj pOYII Pas1dads 3G 51 (91 1/€6-WO09 VIA POUIIK)

(Bummiers uorsMd ST Td) Ado3s0ad ) 3] pazmEed Y2noygy puMmIaAcn) *S') Y Jo £duade AUB 10 JY'IAN AQ JuIsI0pU2 1anposd KB 0) P 3G Jou Lew

310031 S1RE, My “F WS wodj uosssyunad g pdasxs pasnposdaa aq jou £ jaays sny ), wonsanb ug (elaNEw Jadie) g Jo 3aupisaadas Ajny 2q jou Lew Adwss 3y,

pagsa) s sy 0 Ao 3ead Wl AL (Aaqy speesy A0nged) =40 “(Ardweg asuessiaday uf Juasaig

JON SOISHISY) pA1331ag) UoN = N “Ajdessdas pazdjeue sy pusuodwod youa ‘sajdwes pasade] 4o pus ‘sadwsqns oju; paesedas Apses saduns snoauddoadiay dog

Jadeusy A10jRioqE] ISIUBWUWIO?) [DUHOPPY
D{smajise s auer

[ =
P T

d3HLO 004 B am SNOYAIINON v_QH 20-08-5¢2 LSLE-BI
H3H1O 00l N SNOYLIINON XOv18 L0-08-5¢2 0542-81
H3HIO 86 380INTA0 2 am m_._wwn_nw_o Zo-wa-see 8rL2-81
H3IHIO 86 3IS0NTIAD 2 amM J1gvINd A3ED L0-Wa-gET LPLZ-8l

3801130 |
3LNY3d ¥ TOOM IWHINIW 66 am SNoYald A3YO e0rLD-5¢2 GriZ-Bl

480130 |

311743d ¥ T00M TVHANIN §6 an SNOYEId ATHD 20107582 §¥i2-81
adA Lo 2d4[ 9% add /o, SIUALUULI07) 2oupivaddy 4 apduing ar v
SHOIGLy-UON SHOAQLY SOIS3GSE-UON soisaqsy

SVOBLEIZY  J2QUINN QOf



"PIPUIUNEOIIA §] S[ELIDIEW

s A0y ,, PN UON,, 0 o4 T> JO SIS Ajrasa o) (WA L) Adedsesdipy veayaapg nosssiusuea g Aq sisdprueas SApusam -3uyoos sypegdse pue Jused ‘2 Jooy

L Jo g advq IPNJ3UN SELIBEW YING THLIFPELL SNOUISII ¥ U] PURDG 21K 3L J1 A0 J[EUS K[WUIANNS JIB S5 1M1 UIYM S0ISIGEE AFUUIM 10U Aeus POV ST Yy s1a0d3d uasq ey

213y 4oy ssucdsay AHusTINUY PIETEY SOISIGEY VT A JIHM 50)5Q58 10] sAAWES [BLIFW HNY jo NIsLEuE Joj popiaw pamdads 3y 5 (91 1/€6-H/G09 VAA POYIIW}

(Bunnms vorssadsigNTd) Adossoastpy Jydr] pazuEeg ySnogiy JURULIIACS "S'] i Jo £ade Lur 10 JYIAN AQ Judwasiopua ynpoad wisls of pIEn 3q jou Aew

podaa srq, “sup “GS wod) uoisstuaad yum ydadxa paanpoadaa aq jou Kew 12ays sy wousanb vl e sadael g Jo saneiussasdas Sgng 3q Jou Aew dures M),

*pI$a) SN MY 03 AMuo efaa symsas Ay, (saquy dmias) Lio)seajay) =iy (adwes ssnmuasaaday up Juasarg

JON SOISHTY ) PAIAINIQ V0N = AN K] das pazieue 51 d goea ‘sapd pasadet so) pue ‘sajdwesqns ojuy paesedas Apsea sadwes snoauadosasay o

Jadeuwy A10)B10qQ8] SSRUIPUIIO?) [DUOIPPY
DSMIISEAL JUBL :Aq pazijeu

HIHLO 001 amM JL SNOYBIANON 3INT8 L2 L4-GEZ viGLZ-81

H3H1O 001 anN OILSYW SNOHAIANON MOTIA 10-2.L4-G€2 89642-31

H3H10 001 an ERing SNOYAIANCN 3N18 L0-214-GE2 v95.2-81

d3HIC 001 an JILSYIW SNOHAIANON MOTIZA 20 Ld-GEC arsiz-gl

d3HLC 001 aM 3L SNOYAIANON IONVAHO 20~ 14-GE2T v¥SlE-gl

H3aHLO 001 aN (AINQY 3T1L SNOYBIINCN JONVHO 10~ 1L4-S€Z £542-81
adA 1o, addf/e; 2dd [/9; SI2UIUI0) aounivaddy 14 1Aung :qrqvy

SHOLGLI-UON SNOIGiL] SOISIGSY-UON sopsaqsy

8r0-gL-CLEy d2QUINN GOf



PAPUIMIMOIAI §1 SIFLIIYL
5P 40§ , PRNINAT Y], 10 04 [> JO IEMS2s AJ043A 0) (WA L) Ad0260I21 LY HOIFIIF uOLSSY 1] Aq ssA] 1 “Apoaaanyy “dugoos syjeydse pue Jusewr ‘3 100y
£ fo g a3nq4 Jpajali| STELI2JEW YOG “[ELIAIEL SNOWISI B U1 pumoq a1 £ J1 10 (s {2WRLIX3 48 715 3qL UM qse {uuapt Jou Kew poysaw snp yep s3rodas uaaq aasy
a3y 9oy asuodsay Aduadsaw] pIezEl s053qsYV VI NP JIPUN s0js3qse 20y sajduaws jELIaseus Ying 4o sisd[eus o) pograw pay1aads agy st {911/€6-1/009 VAT PODIII)

(Bunnesg uoissadsiq/gTd) Adossoasy Jydry pazueiod yInoyy JusumnIaaos) g 3G Jo Asuale Luw 10 JYIAN Aq Juswaciopud 3onposd unep> o pasn aq jou Lew
yaodaa syp, -oujp Y3 Ws woay votssiusad yim 3dadxa paonposdas aq jou Aew 133ys sy uonsanb ur e 1331e) 3 Jo 2apmuasaadas A[my 2q Jou Aew dduwes oy
“paisal muap ) o3 {[uo AERI M L, {(1aqig eI Liopeay) =40 (idweg saumuasaaday up wassag

10N SOIEHSY) PN FWON = AN 4] das pazijrue 5 ) i yoes ‘sad pasade] Joy pue ‘sapdwesqns opu pajeaedas Lpses saqdwes snosuadosdsdy 104

Jadeur]y L10)ei0qE] ISIURUIWOT) [OUOIIPPY
DISAMI|ISBAL duep .

PO o A=

HIHIO 001 an L SNOUSIINON ATHO LO-bLA-GEZ v29.Z-81
¥3AHIO 001 aN DILSYW SNOYAIANON MOTITA Z0-eld-gez 8092281
Y3IHLO 00t an UL SNOUBIANON  ATHD Z0-EL14-GET v09.2Z-81
Y3IHLO 001 an DILSYW SNOYBIINON MOTIFA L-ELAGEZ 9652281
Y3IHIO 00l aN 3L SNOHAIANON ATHD LrELd-GEZ V65.Z-81
HIHIO 00} an DULSYIW SNOYIANON MOTIIA LO-ZL4-GE2 8962281

adA Lo add1 o add [/ TETTTS) 2oupanaddy 4 21duing :al vy

SROJQLI-HON SNOLGI] SOIS2QSY-UON sojsaqsy

8¥0-81-€1ZY  Jaquuny qof



'PIPUIUNMO0III 51 F[ELIIJEL
YD J0J ,,PHINIQ ON,, J0 %[> JO TINSIL AJ113A 0) (WT L) Ad0350sI N U0 uorssIIIsuES | £q sisAjeueds ‘Apuaan) ‘Suyoos Jureydse pue Jusew ‘ajy too))

LJo [ a3nq IPNPIUI SJELIVTEW YING TELIHNEW SMOUISII € UE punod 3ak A J1 10 [[EWs £PWaNIXa 348 53715 J3qy UIYM 50153q5E Kpuap) Jou Lo poypaw sty ey saodas uasq Iaey
auagy 43y ssuodsyy Lousdanug pIeTHy FEMSY YA MR JIPUN s0ysa e o) sajdurss [erayeu §ng jo sisd]sus o) poypau paytaads s St{9] 1/¢6- W00 VA POPI)
(Bumeg vorssada/yd) Adodsornpy gdr pazrasjog ydnow vy JusLIIA0S “§() s J0 A3ude Luk 30 JYIAN AQ Juauesropua 3onpead wiepd 0) pasn aq jou Lew
Jaodas s ey g s Wy norssiuosd guim pdadxs panpoadal aq you Lew 129ys spy ], cuonsaab wi [erayEw 133 3 g0 sanmuasaadas Ay 3q you Lew dwss I,
“PaIEI) S A 0) AJUO NERL YMERI YL (4] Hwe) A1opaeag) =4 H (3dweg saumuasaaday up sy
JON S0IS3qSY ) pA1dara(] auoN = (N ‘Ajneledas pazijsue 5 ) d Yo ‘sapd pazafe] 105 pue ‘sajdwesqns oy pajesedas Apses spdures snosuadosssiy 104
Ja8eueyy Liojeaoqey ISIUBUINIOT) [DUCTIPPY
DjsMI|Ise Ay duBp
H3HLO 001 as JILSYW SNOHAIINON MOTT3A 20-¥14-G£2 g€9.2-81
Y3HLO 00t amM E Rl SNOHAIANON A3HD e0-vld-5eg vealZ-81
d3HLO 001 aN DILSYIN SNOHAIANON MOTITA LO-P14-GEC a29:.2-81
add]se, add 19 add /o SIUBURUOD) aouviwaddy >4 ajdwing :qravy
SHOLQLI-UON SHO4QL] SOISIGSE-UON sojsaqsy

BYO-BL-EIZY  JIQUINN GOf



A1dNVYS TN

FUBjU00 puB uogeredesd £ jo UOIRUBICK SI0WOO § 10] PEISEIUCY B PINOYS [BUOESAOId JWES UR 'S8nJOUUN O] (e/5 ASH)
WSR2 JWES UB Jo Kjuswes)nbes enbiun ey} 8saIppe o JuswauBe oydads v 0y wensind peseded SEM [UBNJOP B1Y)  200-45 INVS
gers s o sewo0 o0 swoaronl s 3 3
B0 d oL 10014 Bugyjedid .pi< Q
pieogRgly O PMosj /uQ-feidg | Bumyd edd .¥16 -0
e AT € " SR
i b«ﬂw S S3dAL TVIUALVIN
031S3N03H ISIMHIHLO SSTINN SISATYNY H3L4v SAVA ALININ JO A3S0dSIA 38 TIM STIdWVYS TV
Al T € | 90X 3%
I T h 2 IZA
On / [N o= B o
T3 A I S T e ™ Rt
ic T < podISEL
P / < et ==
€ Mepeograng | & /O —SE
5t T 2 | S0 =XT
Ag =<  [ho-L
£s 2 [P 0=
(43 =2 T2e-d(=~s&
s T ed 2 [/o°0=
of i |0~
4t [ I [CoMTSSE
$eLT 87 | R}mﬂ ) [JemQ =27
souonuswoss | SRR DR | Gomy | OB Loov | o | CZew | waww so32imon|___$31aNYS
Y A e TR e
TABQ3INFOTY | 3wl 31va 'AGQ3HSINONN3Y |  N3VLILVa (S)dTIdNVS
“ SZ. ST Cer — & A ol
‘A8 om AL 3lva *A8 QIHSINONIIY . ALMIOVA
\\N\ 05 | /-7, PV 77 ) 30 B30
803AM303Y | 3WIL  3iva INVYN LO3roYd "ON LO3rokd
adO03H AQOLSND 4O NIVHO



"SUUOS pus uopesedasd s 0 LOKRUBKIG §3|TWIOD B J0) PEITEILICD 9] PINOYS [BUCIISS;0Id INES UB SSNBUNNIGlIoUd (oess ASw)
WOO JWTS ur jo sjuewaiinbe. enbitn ol S5A.PPE 0) Jusweelde aypeds B 0] Juensmd paiedesd SBM JUGWNIOP SIY]  Z00-I4E INTE

froeq 10 MEY NHY adg 8% 4o
A oS S _ o wao:%ﬂmnw ’ Lo 1 Supy2 Hm a2 2
pieoQuaqly O fomoiL/uQ-Aeidg | Bumyd edid .¥1-6 - D
ARl RQ iy o s B Dot vo ¥
L HL QS S3dAL TViUILVH
Q31S3ND3Y ISIMHIHLO SSTINN SISATYNY HILSV SAVQ ALININ JO dISOLSIC 39 TIM STIINVS TIV
/82T _ b [Co-t=5E
= i e
Wl AT 41 X _WQJ\.#\(WMM
A5 \ R [QC1LASE
53 Py | B [I6HT-SET
W= vs — 2+ kRo-kx—S22
7 Seree| 7 [P R SEE
3y yue 2 [1090%F -S&£¥
W=1L [5> - 9] Mﬂﬂﬂm
%4 ! A 2o~ WI<EZ
7 SFRE ) [10WTH
7 — S [€0 =D =T
g ! S 20~
ZP S| S |10l
SHhLiT =8 T 2 | o0t
souonuswvosss | ST T | ey | Sdeesy | iy | T | T | il |soiiea] fee
G867 Gy Ty G
AQQ3AIZ03H | 3wl Fava ‘A8 GIHSINDONNAY | N3NvL3lvo (Shuz1dWvS |
o/ /= R
- ‘A8 omembm\a\ 3NL - 3lva :A8 G3HSINDNINZY P ALIMOVA
\w\\\\\\& 7% _%.\}m %N AETFF I T 7,0 | REORX -S4
Ada3AEZ034 | 3wl aLva : STONN3Y JWVN LO3r0Ud ‘ON 103roud
Qdo034d AQOLSND 30 NIVHD
F1dINYS N8 ___

I\



TS0 pUB uogrredasd sy 40 LOKBUBICKE S1aKILGD B.10} PAIOEILOD 84 PINOYS (BUOISSaj0sd IS UB SENIGYUN QLIONd fos/s Asu)
WS IWES uv jo sjuSwsLNbes anbjun o ssaippe o) Juaweesbe oyoeds v ) Juensind paudaud SOm JUSIINOOP SILY]  200-148 INTS
QJ.W bioeq 10 neu THY . odg .8+ 4
Jé,drwm\ ]oly  SOJ0U 90%) Joqog/sHuBL N add > 3
BYo d OjlL 4001 Bugiid adid .¥I< 4
ES%EE s] ,o;o._hho.»e% I Mca_n_ wm_n_ W6 -0
L.A ajlL flep/Buen N d 1< H umid odid L0-¢ -8
Ll m wdx3INHY W edid #1686 D Bumgedd > Vv
gzl SR G S3dAL VIHALVIY
Q3LS3IND3IY ISIMHIHLO SSTINN SISATYNY HI L4V SAVA ALININ 40 Q350dSia 38 TIM ST IdNYS TV
WL A7 LT — T ek ST
£ ! T [e0-2d =0
. 79 = e T YoReld <Ly |
WL TE) .I_l Ol poetr-<2r°
03 ] O7 [20-5L =T
Is om0l [10SE3%r|
WEL] -3 T _o So-lys<z¢
sNouonuisNwiozds [ SN T sowy | RN T o T o | ST T GRZAWNY | SEENN Wi # T1dNvs
2 L
A T P Sy
AASQ3AI303H | Il 3iva A9 G3HSINDNN3Y N2)VL3iva Sluadwvs
% 7 T S, R e AT T |
‘Agd mmwm\ INL - 3ivd ‘A8 G3HSINONM3Y ) ALINIDVS
R A =4 PTG | DO
A Q3AIZ03Y | 3WLL 3lva NIN3H SNVN L03roud ‘ON 123r0oHd
gdo03d AQOLSND JO NIYHD —
31dNVS MIng =1l



: EMSL Order: 411802951
EMSL Analytlcal’ |nC. Customer ID: SMEI54
10801 Southem Loop Blvd Pineville, NC 28134
Customer PO:
Tel/Fax: (704) 525-2205 / (704) 525-2382 Project ID:
http:iwww EMSL.com / charotielab@emsl.com
Attention: Jane Wasilewski Phone: (704} 840-1830
S&ME, Inc. Fax: (704} 565-4929
97710 Southern Pine Blvd, Received Date: 04/13/2018 10:15 AM
Charlotte, NC 28273 Analysis Date: 04/14/2018

Project: 4213-18-048 (Fire Station 18)

Collected Date:

Test Report: Asbestos Analysis of Non-Friable Organically Bound Materials by TEM via
EPA/600/R-93/116 Section 2.5.5.1

Sample ID Description Appearance % Matrix Material % Non-Ashestos Fibers Asbestos Types
235-FC-03 Caulk White/Blue 100 None No Asbestos Detected
411802951-0001 Nen-Fibrous

Homogeneous
235-DM-03 Mastic Beige 98.9 1.1 Fibrous_Other No Asbestos Detected
4118029510002 Fibrous

Homogeneous
235-5C-03 Sink Mastic Black 100 None Neo Asbestos Detected
411802951-0003 Non-Fibrous

Homogeneous
235-FT1-03 Tile Pink 100 None No Asbestos Detected
4116029510004 Nen-Fibrous

Homogeneous
235-FT1-03 Mastic Tan 100 None No Asbestos Detected
411B02951-0005 Non-Fibrous

Homogeneous
235-FT2-03 Tile Blue 100 Mone No Asbestos Detected
411802951-0006 Non-Fibrous

Homogeneous
235-FT2-03 Mastic Tan 100 None No Asbestos Detected
4118029510007 Non-Fibrous

Homogeneous
235-FT3-03 Tile Gray 100 None No Ashestos Detected
411802951-0008 Non-Fibrous

Homogeneous
235-FT3-03 Mastic Tan 100 None No Asbestos Detected
411802951-0009 Non-Fibrous

Hormogeneous
235-FT4-03 Tile Gray 100 None No Asbestos Detected
411852951-0010 Non-Fibrous

Homogeneous
235-FT4-03 Mastic Tan 100 None No Asbestos Detected
411802951-0011 Non-Fibrous

Homogeneous

This laboratory is not responsible for % asbestos in total sample when the residue only is submitted for analysis. The above report relates only to the items tested. This report may not be reproduced,
axcapt in full, without written approval by EMSL Anatytical | Inc. Samples received in good condition unless otherwise noted. Unless requested by the client, building malenals manufactured with

multiple layers (i.e, linoleum, wallboard, etc.) are reporied as a single sample.

Samples analyzed by EMSL Analytical, Imc. Pineville, NC

[Initial report from: 04/16/2018 08:30:00

Printed 4/16/2018 B:30:02AM

Page 1of 2




H EMSL Order: 411802951
EMSL Analytical, Inc. Customs ID: SMEIS
10801 Southern Loop Blvd Pineville, NC 28134

Customer PO:
TelfFax: (704) 525-2206 / {704) 525-2382 Project ID: )
http:/Awww. EMSL . com / chadottelab@emsl.com
Attention; Jane Wasilewski Phone: (704} 940-1830 )
S&ME, Inc. Fax: (704} 565-4929
97710 Southern Pine Blvd. Received Date: 04/13/2018 10:15 AM
Charlotte, NC 28273 Analysis Date: 04/14/2018

Collected Date:
Project: 4213-18-048 (Fire Station 18)

Test Repott: Asbestos Analysis of Non-Friable Organically Bound Materials by TEM via
EPA/600/R-93/116 Section 2.5.5.1

Sample ID Description Appearance % Matrix Material % Non-Asbestos Fibers Asbestos Types

. Yo, 2 /JMLJ/

Aaron Hartley (11) Lee I?’Iumley, Laboratory Manager
or other approved signatory

This faboratory is not responsible for % asbestos in total sample when Lthe residua only is submitied for analysis. The above repon relates only to the ilems tested. This report may not be reproduced,
except in full, without written approval by EMSL Analytical, nc. Samples received in goed condition unless otherwise noted. Untess requested by 1he client, building matenals manufactured with
multiple layers (i.e. linoleumn, wallboard, elc.) are reported as a single sample,

Samples analyzed by EMSL Analytical. Inc. Pineville, NC

[ Initial report from: D4/16/2018 08:30:00 ]

Printed 4/16/2018 8:30:02AM Page 2 of 2



OrderID: 411802951

Asbestos Chain of Custody 1030?@?&332&112%%?&0
EMSL Order Number (Lab Use Only): PINEVILLE. NC 28134
—r Hnwo2as PHONE: 704-525-2205
: = ] " Fax: 704-525-2382
{'I-H.L\.Sir'@ SAEI‘JV(’—- G . AN C -'”a'nﬂ Eimt. Coan
~J EMSL-BIIl to: [ | Same X Different
| Company : S&ME Inc. \/ H Bill to is Different note instructions in Comments**
Street: 8771D Southern Pine Blvd. Third Party Billing requires written authorization from third party
City: Charlotte I State/Province: Nﬂ  Zip/Postal Code: 28273 Country:
Report To (Name): Jane Waslilewski / Telephone #: 704-940-1830 o
Emall Address: jwasilewski@smeinc.com A\ o - ~ Fax #: I Purchase Order:
Project Name/Number: Please Provide.Results: [} Fax [J Email
U.S. State Samples Taken: C mples; maercial/Taxable Residential/Tax Exempt _

Turnaround Time (TATY Optiops” — Pleask Check

[ 13 Hour { []6Hour J[J24Hour | [148Hour { | 72Hour AP] 98 Hour [[J1Week [ ] 2Week

*For TEM Air 3 hr through 6 hr, please call ahead lo schedule "Thers is @ m@%ﬂﬂ%r TEM AHERA or EFPA Lavel Il TAT. You will be asked fo sign
an authorization form for this service. Analysis completed in accordance wi ISL's Terms and Conditions located in the Anatytical Price Guide.

PCM - Alr [J Check if samples are from NY | TEM = Air [] 4-4.5hr TAT (AHERA only) TEM- D

J NIOSH 7400 [ AHERA 40 CFR, Pan 763 ] Microvac - ASTM D 5755
) w/ OSHA Bhr. TWA [J NIOSH 7402 [ wipe - ASTM D6480
- limi O EPALevel li ] Carpet Sonication (EPA 600/J-93/167)
[J PLM EPA 600/R-93/116 (<1%) J 180 10312 SoalliRock/Vermiculite
[ PLM EPA NOB (<1%) M-.B [J PLM CARB 435 - A (0.25% sensitivity)

£ TEM EPA NOB

Point Count 4 ] PLM CARB 435 - 8 (0.1% sensitivity)
[] 400 (<0.25%) ] 1000 (<0.1%) NOH 198.4 (non-friable-NY) [J TEM CARB 435 - B (0.1% sensitivity)
Point Count w/Gravimetric [ Chatfield SOP [] TEM CARB 435 - C (0.01% sensitivity)
[3 400 (<0.25%) [] 1000 {<0.1%) {) TEM Mass Analysis-EPA 600 sec. 2.5 | [J TEM Qual. via Filtration Technique

[J NYS 198.1 {friable in NY) TEM — Water: EPA 100.2 ) TEM Qual. via Drop-Mount Technique
[0 NYS 198.8 NOB (non-friable-NY) Fibers >10pm [ Waste [ Drinking Other:

(7 NIOSH 9002 (<1%) All Fiber Sizes [J Waste [ Drinking O

[T Check For Positive Stop - Clearly Identify Homogenous Group | Filter Pore Size (Air Samples): [] 0.8um [] 0.45um

Samplers Name: Samplars Signature:
Volume/Area (Air) Date/Time
Sample # Sample Dascription HA # {Bulk) Sampled
235- FC-03 Cedl
235 - W“'"B /&&J%’b
236 - SC-03 Simll gt
235~ Fri-o3 Tile
\l/ /‘L;J‘A'Cﬂ
235- FTa-o0% A le
U Mt
235 -Fr3- 03 Tile R _
Clignt Sample # (s): § Total # of Samples: I/
Relinquished {Client): %mg; ;,/_A 2 / {? Time:
— 71 7

Received {Lab): mﬁm Date: 4 |3,i& Time: 10 15an ul’“

Comments/Special insfructions: Bill to S&ME, Inc., 9751 Southern Pine Bivd., Charlotte NC 28273
“+*EMAIL INVOICE TO JANE WASILEWSKI*™*

313 18- 0K / Fire Shdio. le)
e

Cortrolied Docurnedt - Abestos COC - RS - 41172052

Page 1 of o~ pages
Page 1 Of 2



CrderID: 411802951

Asbestos Chain of Custody
EMSL Order Number (Lab Use Only):

EMSL ANALYTICAL, INC
10801 SOUTHERN LOCP BLvD

Mg 29s)

Additional Pages of the Chain of Custody are only necessary if needed for additional sample information

PINEVILLE NC, 28134

PHONE: 704-525-2205
Fax: 704-525-2382

Volume/Area (Alr) Date/Time
Sample # Sample Description HA # {(Bulk) Sampled
¢
X35-FT3-03 /ha,)%,('
¥y~ T —03 {.'/c_

L

/t’f wd 1[11,

*Comments/Special Instructions:

Cortrolted Oooument -~ Asbestos COC - RS - £11720127

Page _ . of _J- pages

Page 2 Of 2




. : 411 064
EMSL Analytical, Inc. EMSL Order: 411803

10801 Southemn Loop Blvd Pinaville, NC 28134 Ul Tl DAL IS
m W naville,

otfhem “oop Customer PO: 41569

Tel/Fax: (704) 525-2205 / (704} 525-2382

(™ http:/iwww EMSL com / charlottelab@ems!.com Project ID: J
Attention: James McMillan Phone: (843) 884-0005 ]
S&ME, Inc. Fax; (843)881-6149
620 Wando Park Boulevard Received Date: 04/18/2018 9:05 AM
Mount Pleasant, SC 29464 Analysis Date: 04/23/2018

Collected Date: 04/17/2018
Project: 4213-18-048/ Fire Station #18

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Polarized

Light Microscopy
Non-Ashestos Asbestos
Sample Description Appearance % Fibrous % Non-Fibrous % Type
235-FP-04 Fireproofing Gray 25% Cellulose 8% Ca Carbonate None Detected
Fibrous 67% Non-fibrous {Qther)
411803084-0001 Homogeneous
235-FP-05 Fireproofing Gray 25% Cellulose 8% Ca Carbonate None Detected
Fibrous 67% Non-fibrous (Other)
411803064-0002 Homogeneous
235-FT1-01M Mastic Tan <1% Synthetic 5% Ca Carbonate None Detected
Fibrous 95% Non-fibrous {Other)
411803054-0003 Homogeneous

» Yo, 2. /]/LML}/'

Anupriya Tyagi (2) Lee Plumley, Laboratory Manager
Sarah Breneman (1) or Other Approved Signatory

EMSL mainlains liability limited to cosl of analysis. This repor relales only to the samples reported and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no
responsibility for sample cotlaction adlivilies or analytcal method limitations, Interpratation and use of lest resulls are the rasponsibility of the cliemt. This report must net ke used by the client te dlaim
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government. Non-friable orgamically bound materials presenl a prablem matrix and herefore EMSL
recommends gravimetnc reduction prior 1o analysis. Samples received in good condition unless olherwise noled. Estimated accuracy, precision and unceriainty data available upon request, Unless
requested by the client, building rnaterials manufactured with multiple layers {i.e, linoleum, wallboard, etc.} are reported as a single sample. Reporting limit is 1%

Samples analyzed by EMSL Analytical, Inc. Pineville. NC NVLAP Lab Code 200841-0, VA 3333 00312
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OrderID: 411803064

Asbestos Chain of Custody
EMSL Order Number (Lab Use Only):

s e s 200!
Company Name : S&ME Inc. EMSL Customer ID:
Street: 620 Wando Park Blvd. City: Mt Pleasant State/Province: SC
Zip/Postal Code: 29464 | Country: USA ' Telephone #: 843-884-0005 | Fax #;
Report To (Name): James McMillan/Antanio Prioleau Please Provide Results: L__I Fax Email
Email Address: JMcMillan@smeinc.com/apricleau@smeinc.com Purchase Order:  £//~.5
Project Name/Number: 4213-18-04B/Fire Stalion #18 EMSL Project ID (Internal Use Only).
U.S. State Samples Taken: sc CT Samples: [[] CommercialfTaxable (| Residential/Tax Exempt

EMSL-Bill to: [] Same [ Different - 18+ 10 is Different note instructions m Commaents**
Third Party Billing requires written authorization from third party

Turnaround Time (TAT) Options* - Please Check

[ 13 Hour | []6 Hour [El24Hour [ [i48Hour {[[J 72Hour J[J 86Hour J[e]tWeek [ ] 2Wook

*For TEM Air 3 hr through 6 hr, please call ahead o schedule "There is & premium charge lor 3 Hour TEM AHERA or EPA Level Il TAT You will be asked o sign an
authonzation form for this service.  Analysis completed m accordance vwith EMSL s Tarms and Condifions focated i the Anahiical Price Guide

PCM - Alr [ JCheck if samples are

——T TEM - Air {14-4.6hr TAT (aHERA onlyy | TEM- Dust
[ NiosH 7400 [ AHERA 40 CFR, Part 763 [Microvac - ASTM D 5755
[J wf OSHA 8hr. TWA ] NIOSH 7402 [JWipe - ASTM D6480
PLM - Bulk {reporting limit} ] EPA Levet Il Ccarpet Sonication (EPA 600/J-83/167)
[¥]PLM EPA 600/R-93/116 (<1%) 150 10342 HiRockiVermiculi
CJPLM EPA NOB (<1%) JEM - Bulk [JPLm EPA 600/R-83/116 with milling prep (<1%)
Point Count DTEM EPA NOB DPLM EPA 600/R-93/116 with milling prep (<0.25%)
[J400 (<0.25%) (11000 (<0.1%) [CINYS NOB 198.4 (non-friable-NY) [CITEM EPA 600/R-93/116 with milling prep {<0.1%)
Point Count w/Gravimetri¢ Ebhatﬁeld sOopP [:lTEM Qualitative via Filtration Prep
1400 {<0.25%) [ 1000 (<0.1%) | [CJTEM Mass Analysis-EPA 600 sec. 2.5 | [_]TEM Qualitative via Drop Mount Prep
I NYS 198.1 (frisble in NY) TEM - Water: EPA 100.2 %'Ccé';‘f;’)‘"a" Methiod EFA S0Q/R-C3ICOF=PLAMITEN
EJnYs 198.6 NOB (non-friable-NY) | Fibers >10um [ JWaste [JDrinking | Other:
NYS 198.8 SOF-V . N
AllF ink
8 NIOSH 9002 {<1%) iber Sizes [ _Jwaste [JDrinking
Clcheck For Positive Stop — Clearly Identify Homogenous Group Filter Pore Size (Air Samples): [ ]0.8ym [[]0.45pm
Samplers Name: /%éw > %‘5 é . Samplers S[gnatun@
- Volume/Area (Alr) Date/Time
Samplo # Sample Description HA # (Bulk) Sampled
. IR Y/
235-FP-04 Fireproofing 1 /7 s 730
235-FP-05 Fireproofing 1 {
235-FT1-01M Mastic (Analyze mastic only) 2 / L
Client Sample # (s): 235-FP-04 . 235-FT1-01M Total # of Samples: 3 _
Relinquished (Client): _—Z< P Date: -, F=/"R Time: 42 2O
= ) S—
Recelved (Lab): | ﬂﬂm\ Date: Y Jﬁ(’-"{ Time: 4" 0%an F
Comments/Special Instructions: %02 1238 ¥sTO

*5@‘1,9/-& SRS~ =7 ~O/M ~ z?/)e./g@u AT, NN (O m5R_

Page 1 of _ /! pages
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Appendix V- Summary of XRF Readings
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Charleston Fire Department 0052 00
Fire Station #18 AGREEMENT FORM

SECTION 00 52 00
PART 1 GENERAL AGREEMENT FORM
1.01 FORM OF AGREEMENT

1.02 THE AGREEMENT FORM AIA A105 - 2017

DRAFT STANDARD SHORT FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR
IS ATTACHED FOLLOWING THIS PAGE.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)
END OF AGREEMENT FORM

0052 00 - 1



-AIA Document A105 - 2017

Standard Short Form of Agreement Between Owner and Contractor

AGREEMENT made as of the day of in the year
(In words, indicate day, month and year.)

BETWEEN the Owner: ADDITIONS AND DELETIONS:
The author of this document may
have revised the text of the original
AlA standard form. An Additions and
— Deletions Report that notes
revisions to the standard form text is
available from the author and should
be reviewed. A vertical line in the left

(Name, legal status, address and other information)

City of Charleston margin of this document indicates
80 Broad Street where the author has added to or
Charleston. SC 29401 deleted from the original-AlA text.
This document has important legal
By and Through: consequences. Consultation with an

attorney is encouraged with respect

NOTICES SHOULD BE DELIVERED TO: to its completion or modification.

Department of Facilities and Capital Projects
823 Meeting Street
Charleston, SC 29403

and the Contractor:
(Name, legal status, address and other information)

for the following Project:
(Name, location and detailed description)

The Architect:
(Name, legal status, address and other information)

[IF NO ARCHITECT: The Owner will act as the Architect for this Project]

ELECTRONIC COPYING of any
portion of this AIA® Document to
another electronic file is prohibited
and constitutes a violation of

copyright laws as set forth in the
The Owner and Contractor agree as follows. footer of this document.

AlA Document A105 — 2017. Copyright © 1993, 2007 and 2017. All rights reserved. “The American Institute of Architects,” “American Institute of Architects,”
“AlA,” the AlA Logo, and “AlA Contract Documents” are trademarks of The American Institute of Architects. This draft was produced at 11:15:58 EDT on
04/22/2025 under Subscription No.20240054352 which expires on , is not for resale, is licensed for one-time use only, and may only be used in accordance with
the AIA Contract Documents® Terms of Service. To report copyright violations, e-mail docinfo@aiacontracts.com.

User Notes: (640e2aeef442e4498d096833)
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THE CONTRACT DOCUMENTS

DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION

CONTRACT SUM

PAYMENTS

INSURANCE

GENERAL PROVISIONS

OWNER

CONTRACTOR

ARCHITECT

CHANGES IN THE WORK

TIME

PAYMENTS AND COMPLETION

PROTECTION OF PERSONS AND PROPERTY

CORRECTION OF WORK

MISCELLANEOUS PROVISIONS

TERMINATION OF THE CONTRACT

OTHER TERMS AND CONDITIONS

ARTICLE1 THE CONTRACT DOCUMENTS
The Contractor shall complete the Work described in the Contract Documents for the Project. The Contract Documents
consist of

.1 this Agreement signed by the Owner and Contractor;

.2 the drawings and specifications prepared by the Architect, dated

Drawings:

Number Title
Specifications:

Section Title

.3 addenda prepared by the Architect as follows:

, and enumerated as follows:

Date

Pages

AIA Document A105 — 2017. Copyright © 1993, 2007 and 2017. All rights reserved. “The American Institute of Architects,” “American Institute of Architects,”
“AlA,” the AIA Logo, and “AlA Contract Documents” are trademarks of The American Institute of Architects. This draft was produced at 11:15:58 EDT on
04/22/2025 under Subscription No.20240054352 which expires on , is not for resale, is licensed for one-time use only, and may only be used in accordance with
the AIA Contract Documents® Terms of Service. To report copyright violations, e-mail docinfo@aiacontracts.com.
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(640e2aeef442e4498d096833)
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Number Date Pages

4 written orders for changes in the Work, pursuant to Article 10, issued after execution of this Agreement; and

.5  other documents, if any, identified as follows:

ARTICLE 2 DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION
§ 2.1 The Contract Time is the number of calendar days available to the Contractor to substantially complete the Work.

§ 2.2 Date of Commencement:

Unless otherwise set forth below, the date of commencement shall be the date of this Agreement.
(Insert the date of commencement if other than the date of this Agreement.)

§ 2.3 Substantial Completion:

Subject to adjustments of the Contract Time as provided in the Contract Documents, the Contractor shall achieve Substantial

Completion, as defined in Section 12.5, of the entire Work:
(Check the appropriate box and complete the necessary information.)

[ ] Not later than ( ) calendar days from the date of commencement.
[ ] By the following date:

ARTICLE 3 CONTRACT SUM

§ 3.1 The Contract Sum shall include all items and services necessary for the proper execution and completion of the Work.

Subject to additions and deductions in accordance with Article 10, the Contract Sum is:

S )

§ 3.2 For purposes of payment, the Contract Sum includes the following values related to portions of the Work:
(Itemize the Contract Sum among the major portions of the Work.)

Portion of the Work Value
§ 3.3 The Contract Sum is based upon the following alternates, if any, which are described in the Contract Documents and

hereby accepted by the Owner:
(Identify the accepted alternates. If the bidding or proposal documents permit the Owner to accept other-alternates

subsequent to the execution of this Agreement, attach a schedule of such other alternates showing the amount for each and the

date when that amount expires.)

§ 3.4 Allowances, if any, included in the Contract Sum are as follows:
(Identify each allowance.)

Item Price

AIA Document A105 — 2017. Copyright © 1993, 2007 and 2017. All rights reserved. “The American Institute of Architects,” “American Institute of Architects,”
“AlA,” the AIA Logo, and “AlA Contract Documents” are trademarks of The American Institute of Architects. This draft was produced at 11:15:58 EDT on
04/22/2025 under Subscription No.20240054352 which expires on , is not for resale, is licensed for one-time use only, and may only be used in accordance with
the AIA Contract Documents® Terms of Service. To report copyright violations, e-mail docinfo@aiacontracts.com.
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§ 3.5 Unit prices, if any, are as follows:
(Identify the item and state the unit price and quantity limitations, if any, to which the unit price will be applicable.)

Item Units and Limitations Price per Unit ($0.00)

ARTICLE 4 PAYMENTS

§ 4.1 Based on Contractor’s Applications for Payment certified by the Architect, the Owner shall pay the Contractor, in
accordance with Article 12, as follows:

(Insert below timing for payments and provisions for withholding retainage, if any.)

§ 4.2 Payments due and unpaid under the Contract Documents shall bear interest from the date payment is due at the rate
below, or in the absence thereof, at the legal rate prevailing at the place of the Project.
(Insert rate of interest agreed upon, if any.)

%

ARTICLE 5 INSURANCE_AND BONDS
§ 5.1 The Contractor shall purchase and maintain insurance of the types and limits of liability, containing the endorsements,

and subject to the terms and conditions, as described in the Agreement or elsewhere in the Contract Documents. The
Contractor shall purchase and maintain the required insurance from an insurance company or insurane¢ companies acceptable
to the Owner and lawfully authorized to issue insurance in the jurisdiction where the Project is lecated. The Owner, Architect,
and Architect’s consultants shall be named as additional insureds under the Contractor’s commercial general liability policy or
as otherwise described in the Contract Documents.

§5.1.2 The insurance shall protect the Contractor from claims set forth below which may arise out of ortesult from the

Contractor’s operations and completed operations under the Contract and for which the Contractor may be legally liable,
whether such operations be by the Contractor or by a Subcontractor or by anyone directly or indirectly employed by-any of
them, or by anyone for whose acts any of them may be liable:

.1 Claims under workers’ compensation, disability benefit and other similar employee benefit aets that are
applicable to the Work to be performed;

2 Claims for damages because of bodily injury, occupational sickness or disease; or death of th¢ Contractor’s
employees;

3 Claims for damages because of bodily injury, sickness or disease, or death of any person other than the

Contractor’s employees;

4 Claims for damages insured by usual personal injury liability coverage which are sustained (1)-by-any-person as
a result of an offense directly or indirectly related to the employment of such person by the Contractor, or (2) by any
other person;

S Claims for damages, other than to the Work itself, because of injury to or destruction of tangible property,
including loss of use resulting therefrom;

.6 Claims for damages because of bodily injury, death of a person or property damage-arising-eut of.ownership,
maintenance or use of any motor vehicle;

7 Claims for bodily injury or property damage arising out of completed operations; and

.8 Claims involving contractual liability insurance applicable to the Contractor’s indemnity obligations under
Section 3.18;

.9 Claims or loss excluded under a prior work endorsement or other similar exclusionary language;
.10 Claims or loss due to physical damage under a prior injury endorsement or similar exclusionary language:
A1 Claims related to roofing, if the Work involves roofing;

12 Claims related to exterior insulation finish systems (EIFS), synthetic stucco or similar exterior coatings or
surfaces, if the Work involves such coatings or surfaces;

13 Claims related to earth subsidence or movement, where the Work involves such hazards; and

.14 Claims related to explosion, collapse and underground hazards, where the Work involves such hazards.

AlA Document A105 — 2017. Copyright © 1993, 2007 and 2017. All rights reserved. “The American Institute of Architects,” “American Institute of Architects,”
“AlA,” the AIA Logo, and “AlA Contract Documents” are trademarks of The American Institute of Architects. This draft was produced at 11:15:58 EDT on
04/22/2025 under Subscription No.20240054352 which expires on , is not for resale, is licensed for one-time use only, and may only be used in accordance with
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5. 1.2 The insurance required by Section 5 shall be written for not less than limits of liability specified in the Contract

Documents or required by law, whichever coverage is greater. Coverage shall be written on an occurrence basis and shall be

maintained without interruption from date of commencement of the Work through substantial completion and for a period of
eight (8) years after substantial completion of the Project. The minimum limits of liability for the following types of insurance

are:

N Workers” Compensation, including: Limit
a. Workers' Compensation Insurance- Statutory
b. Employers' Liability-Each Accident- $100,000
Disease- $500,000
Disease-Each Employee- $100,000
2 Commercial General Liability, including, Limits
a. General Aggregate $2.000,000
b. Products-Completed
Operations-Aggregate $1.000,000
c. Personal and Advertising Injury $1.000,000
d. Each Occurrence $1.000,000
e. Fire Damage (any one fire) $ 50,000
f. Medical Expense (any one person) $ 5.000
3 Business Automobile Liability, including all Owner, Non-Owned and Hired:
Combined Single Limit: $2.000.000
OR
Bodily Injury & Property Damage (each) $1.000,000
4 Umbrella coverage (follow form) $5.000,000
5 Builder’s Risk, (fire and extended coverage), Full cash value of completed
construction, as well as stored materials for all werk-in place and‘materials

stored on or off-site or in transit

5. 1.3 In addition to Contractual Liability including the indemnification provision, Bodily Injury, and Property Damage

coverage under both Comprehensive General and Comprehensive Automobile forms, shall include "occurrence" basis
wording, which means an event, or continuous or repeated exposure to condition which unexpectedly causes injury or damage
during the policy period. The Owner shall be an additional insured on the Contractor’s comprehensive general liability policy.
Additional insured endorsements CG 20 10 07 04 and CG 20 37 07 04 or endorsements providing the same coverage shall be
obtained to satisfy the additional insured requirements. The additional insured coverage shall be a Primary and Non-
Contributory policy. Contractor shall maintain all required coverages for at least 8 years after substantial completion of the
Project.

§5. 1.4 Contractor shall either (a) require each of its Subcontractors to procure and maintain durihg the life of its\Subcontract,

Subcontractor Comprehensive General Liability, Automobile Liability, and Property Damage Liability Insurancelof the type
and in the same amounts as specified in this Subparagraph, or (b) insure the activities of its Subcontractors in its own policy.

§5.1.5 Certificates of insurance or AIA Document G705, latest edition, shall be filed with the Architect and Owner prior to
commencement of the Work and thereafter upon renewal or replacement of each required policy of insurance. These
certificates and the insurance policies shall contain a provision that coverages afforded under the policies will not be canceled
or allowed to expire until at least 30 days’ prior written notice has been given to the Owner. Certificates must be fully
completed. Incomplete certificates shall not be accepted and commencement of work shall not start until a fully completed
certificate is provided. Any delays due to incomplete certificates shall not warrant an extension of Contract Time. An
additional certificate evidencing continuation of liability coverage, including coverage for completed operations, shall be
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submitted with the final Application for Payment and thereafter upon renewal or replacement of such coverage until the
expiration of the time required by the Contract Documents Information concerning reduction of coverage on account of
revised limits or claims paid under the General Aggregate, or both, shall be furnished by the Contractor with reasonable

promptness.

§5. 1.6 If excavation is required, Contractor shall obtain underground hazard coverage in addition to other coverages required.

§ 5.1.7 Other Insurance Provided by the Contractor
(List below any other insurance coverage to be provided by the Contractor and any applicable limits.)

Coverage Limits

§ 5.2 The Owner shall be responsible for purchasing and maintaining the Owner’s usual liability insurance and shall provide
property insurance to cover the value of the Owner’s property. The Contractor is entitled to receive an increase in the Contract
Sum equal to the insurance proceeds related to a loss for damage to the Work covered by the Owner’s property insurance.

§ 5.3 Performance and Payment Bonds.

§5.3.1 The Contractor shall provide Performance and Labor and Material Payment Bonds, each in the amount of 100% of the
Contract Sum.
N The Surety shall have, at a minimum, a “Best Rating” of “A” as stated in the most current publication of
“Best’s Key Rating Guide, Property-Casualty”. In addition, the Surety shall have a minimum “Best Financial

Strength Category” of “Class V”* and in no case less than five (5) times the contract amount.
2 The Performance Bond and the Payment Bond shall be made payable to the Owner.
3 The Performance and Labor Material Payment Bonds shall:
@8] be issued by a surety company licensed to do business in South Carolina; and,
2) be accompanied by a current power of attorney and certified by the attorney-in-fact who executes
the bond on the behalf of the surety company:; and,
(3) remain in effect for a period of time not less than two (2) years following the date of Substantial
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Completion; and

(4) display the Surety’s Bond Number. A rider including the following provisions shall be attached to
each Bond stating that:
(a) The Surety hereby agrees that it consents to and waives notice of any addition, alteration,

omission, change. or other modification of the Contract Documents. Any addition, alteration,
change, extension of time, or other modification of the Contract Documents, or a forbearance on the
part of either the Owner or the Contractor to the other, shall not release the Surety of its obligations
hereunder, and notice to the Surety of such matters is hereby waived.
(b) The Surety agrees that it is obligated under the bonds to any successor, grantee, or assignee
of the Owner.
(5 Notwithstanding the foregoing, any bonds required by this Contract shall meet the requirements of
the SC Code of Laws, as amended.

§5.3.2 The Contractor shall furnish the required bonds to the Owner before execution of the Contract.

§5.3.3 The Owner may, in the Owner’s sole discretion, inform the Surety of the progress of the Work and obtain consents as
necessary to protect the Owner’s rights, interest, privileges, and benefits under and pursuant to any bond issued in connection

with the Work.

ARTICLE 6 GENERAL PROVISIONS

§ 6.1 The Contract

The Contract represents the entire and integrated agreement between the parties and supersedes prior negotiations,
representations or agreements, either written or oral. The Contract may be amended or modified only by a written
modification in accordance with Article 10.

§ 6.2 The Work
The term “Work™ means the construction and services required by the Contract Documents, and includes all other labor,
materials, equipment, and services provided, or to be provided, by the Contractor to fulfill the Contractor’s obligations.

§ 6.3 Intent

The intent of the Contract Documents is to include all items necessary for the proper execution and-completion of the Work
by the Contractor. The Contract Documents are complementary, and what is required by one shall be as binding as if required
by all.

§ 6.4 Ownership and Use of Architect’s Drawings, Specifications and Other Documents

Documents prepared by the Architect are instruments of the Architect’s service for use solely with respect to this Project. The
Architect shall retain all common law, statutory, and other reserved rights, including the copyright, as authorized by
Architects agreement with Owner. The Contractor, subcontractors, sub-subcontractors, and suppliers-are-authorized to use and
reproduce the instruments of service solely and exclusively for execution of the Work. The instruments of service may not be
used for other Projects or for additions to this Project outside the scope of the Work without the specific written consent of the
Architect and Owner.

§ 6.5 Electronic Notice
Written notice under this Agreement may be given by one party to the other by email as set forth below.
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(Insert requirements for delivering written notice by email such as name, title, and email address of the recipient, and whether
and how the system will be required to generate a read receipt for the transmission.)

ARTICLE7 OWNER
§ 7.1 Information and Services Required of the Owner
§ 7.1.1 If requested by the Contractor, the Owner shall furnish all necessary surveys and a legal description of the site.

§ 7.1.2 Except for permits and fees under Section 8.7.1 that are the responsibility of the Contractor, the Owner shall obtain and
pay for other necessary approvals, easements, assessments, and charges. Contractor shall notify Owner in writing of all
approvals, easements, assessments, and charges required for construction or occupancy of permanent structures of which the
Contractor has knowledge. Written notice to Owner is a condition precedent to Contractor’s/right to costs or time extensions
for Owner’s failure to meet this obligation.

§ 7.2 Owner’s Right to Stop the Work
If the Contractor fails to correct Work which is not in accordance with the Contract Documents, the Owner may direct the
Contractor in writing to stop the Work until the correction is made.

§ 7.3 Owner’s Right to Carry Out the Work

If the Contractor defaults or neglects to carry out the Work in accordance with the Contract Documents and fails within a
seven day period after receipt of written notice from the Owner to commence and continue correction of such default or
neglect with diligence and promptness, the Owner may, without prejudice to other remedies, correct such deficiencies. In such
case, the Architect may withhold or nullify a Certificate for Payment in whole or in part, to the extent.reasonably necessary to
reimburse the Owner for the cost of correction, provided the actions of the Owner and amounts charged to-the Contractor were
approved by the Architect.

§ 7.4 Owner’s Right to Perform Construction and to Award Separate Contracts
§ 7.4.1 The Owner reserves the right to perform construction or operations related to the Project with-the' Owrier’s own forces,
and to award separate contracts in connection with other portions of the Project.

§ 7.4.2 The Contractor shall coordinate and cooperate with the Owner’s own forces and separate contractors employed by the
Owner.

ARTICLE8 CONTRACTOR

§ 8.1 Review of Contract Documents and Field Conditions by Contractor

§ 8.1.1 Execution of the Contract by the Contractor is a representation that the Contractor has visited the site, become familiar
with local conditions under which the Work is to be performed, and correlated personal observations with requirements of the
Contract Documents.

§ 8.1.2 The Contractor shall carefully study and compare the Contract Documents with each other and with information
furnished by the Owner. Before commencing activities, the Contractor shall (1) take field measurements and verify field
conditions; (2) carefully compare this and other information known to the Contractor with the Contract Documents; and (3)
promptly report errors, inconsistencies, or omissions discovered to the Architect.

§ 8.2 Contractor’s Construction Schedule
The Contractor, promptly after being awarded the Contract, shall prepare and submit for the Owner’s and Architect’s
information a Contractor’s construction schedule for the Work.
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§ 8.3 Supervision and Construction Procedures

§ 8.3.1 The Contractor shall supervise and direct the Work using the Contractor’s best skill and attention. The Contractor shall
be solely responsible for and have control over construction means, methods, techniques, sequences, and procedures, and for
coordinating all portions of the Work.

§ 8.3.2 The Contractor, as soon as practicable after award of the Contract, shall furnish in writing to the Owner, through the
Architect, the names of subcontractors or suppliers for each portion of the Work. The Contractor shall not contract with any
subcontractor or supplier to whom the Owner or Architect have made a timely and reasonable objection.

§ 8.4 Labor and Materials
§ 8.4.1 Unless otherwise provided in the Contract Documents, the Contractor shall provide and pay for labor, materials,

equipment, tools, utilities, transportation, and other facilities and services necessary for proper-execution and completion of
the Work.

§ 8.4.2 The Contractor shall enforce strict discipline and good order among the Contractor’s employees and other persons
carrying out the Contract Work. The Contractor shall not permit employment of unfit persons or persons not skilled in tasks
assigned to them.

§ 8.5 Warranty

The Contractor warrants to the Owner and Architect that: (1) materials and equipment furnished under the Contract will be
new and of good quality unless otherwise required or permitted by the Contract Documents; (2) the Work will be free from
defects not inherent in the quality required or permitted; and (3) the Work will conform to the requirements of the Contract
Documents. Any material or equipment warranties required by the Contract Documents shall be issued in-the name of the
Owner, or shall-be-transferableassigned to the Owner, and shall commence in accordance with Section 12.5.

§ 8.6 Taxes

The Contractor shall pay sales, consumer, use, and similar taxes that are legally required when-the Contract is executed. The
Contractor’s attention is directed to Title 12, Chapter 8, Code of Laws of South Carolina 1976, as amended, concerning
withholding tax for non-residents, employees, contractors and subcontractors.

§ 8.7 Permits, Fees and Notices
§ 8.7.1 The Contractor shall obtain and pay for the building permit and other permits and governmental fees, licenses, and
inspections necessary for proper execution and completion of the Work.

§ 8.7.2 The Contractor shall comply with and give notices required by agencies having jurisdiction over the Work. If the
Contractor performs Work knowing it to be contrary to applicable laws, statutes, ordinances, codes, rules and regulations, or
lawful orders of public authorities, the Contractor shall assume full responsibility for such Work and shall bear the attributable
costs. The Contractor shall promptly notify the Architect in writing of any known inconsistencies in the Contract Documents
with such governmental laws, rules, and regulations.

§ 8.8 Submittals

The Contractor shall promptly review, approve in writing, and submit to the Architect shop drawings; produet data, samples,
and similar submittals required by the Contract Documents. Shop drawings, product data, samples, and similar submittals are
not Contract Documents.

§ 8.9 Use of Site
The Contractor shall confine operations at the site to areas permitted by law, ordinances, permits, the Contract Documents,
and the Owner.

§ 8.10 Cutting and Patching
The Contractor shall be responsible for cutting, fitting, or patching required to complete the Work or to make its parts fit
together properly. Photos showing existing conditions shall be taken to verify conditions prior to work and provided to Owner.
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§ 8.11 Cleaning Up

The Contractor shall keep the premises and surrounding area free from accumulation of debris and trash related to the Work.
The site shall be cleaned as necessary and no less than daily. At the completion of the Work, the Contractor shall remove its
tools, construction equipment, machinery, and surplus material; and shall properly dispose of waste materials.

§ 8.12 Indemnification

To the fullest extent permitted by law, the Contractor shall indemnify and hold harmless the Owner, Architect, Architect’s
consultants, and agents and employees of any of them, from and against claims, damages, losses and expenses, including but
not limited to attorneys’ fees, arising out of or resulting from performance of the Work, provided that such claim, damage,
loss, or expense is attributable to bodily injury, sickness, disease or death, or to injury to or destruction of tangible property
(other than the Work itself), but only to the extent caused by the negligent acts or omissions of the Contractor, a subcontractor,
anyone directly or indirectly employed by them or anyone for whose acts they may be liable, regardless of whether or not such
claim, damage, loss or expense is caused in part by a party indemnified hereunder.

ARTICLE9 ARCHITECT
§ 9.1 The Architect will provide administration of the Contract as described in the Contract Documents. The Architect will
have authority to act on behalf of the Owner only to the extent provided in the Contract Documents.

§ 9.2 The Architect will visit the site at intervals appropriate to the stage of construction to become generally familiar with the
progress and quality of the Work.

§ 9.3 The Architect will not have control over or charge of, and will not be responsible for, construction means, methods,
techniques, sequences, or procedures, or for safety precautions and programs in connection with the Work; since these are
solely the Contractor’s responsibility. The Architect will not be responsible for the Contractor’s failure to carry out the Work
in accordance with the Contract Documents.

§ 9.4 Based on the Architect’s observations and evaluations of the Contractor’s Applications for Payment, the Architect will
review and certify the amounts due the Contractor.

§ 9.5 The Architect has authority to reject Work that does not conform to the Contract Documents.

§ 9.6 The Architect will promptly review and approve or take appropriate action upon Contractor’s submittals, but only for the
limited purpose of checking for conformance with information given and the design concept expressed in the'Contract
Documents.

§ 9.7 On written request from either the Owner or Contractor, the Architect will promptly interpret and decide matters
concerning performance under, and requirements of, the Contract Documents.

§ 9.8 Interpretations and decisions of the Architect will be consistent with the intent of, and reasonably inferable from the
Contract Documents, and will be in writing or in the form of drawings. When making such interpretations-and-decisions, the
Architect will endeavor to secure faithful performance by both Owner and Contractor, will not show partiality to either and
will not be liable for results of interpretations or decisions rendered in good faith.

§ 9.9 The Architect’s duties, responsibilities, and limits of authority as described in the Contract Documents shall not be
changed without written consent of the Owner, Contractor, and Architect. Consent shall not be unreasonably withheld.

ARTICLE 10 CHANGES IN THE WORK

§ 10.1 The Owner, without invalidating the Contract, may order changes in the Work within the general scope of the Contract,
consisting of additions, deletions or other revisions, and the Contract Sum and Contract Time shall-be-adjusted-accordingly, in
writing. If the Owner and Contractor cannot agree to a change in the Contract Sum, the Owner shall pay the Contractor its
actual cost plus reasonable overhead and profit.

§ 10.2 The Architect may authorize or order minor changes in the Work that are consistent with the intent of the Contract
Documents and do not involve an adjustment in the Contract Sum or an extension of the Contract Time. Such authorization or
order shall be in writing and shall be binding on the Owner and Contractor. The Contractor shall proceed with such minor
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changes promptly. Change Order and Construction Change Directives that involve and adjustment to the Contract Sum or an
extension of the Contract Time are effective only after written approval by the Owner.

§ 10.3 If concealed or unknown physical conditions are encountered at the site that differ materially from those indicated in the
Contract Documents or from those conditions ordinarily found to exist, the Contract Sum and Contract Time shall be subject
to equitable adjustment.

§10.4 Any Contractor/Subcontractor performing work under a change order must be able to segment and monitor material and
labor costs for Change Orders separately from the work performed under the original contract and deemed part of the Cost of
the Work.

§10.5 Contractor’s signature on a change order is a full, final and complete waiver of any and-all claims, demands, impact
costs, damages or causes of action arising out of or related to the change orders.

ARTICLE11 TIME
§ 11.1 Time limits stated in the Contract Documents are of the essence of the Contract.

§ 11.2 Delays and Extensions of Time shall be documented and submitted to the Architect and Owner in writing no later than
twenty-one (21) calendar days after the first observance or encounter of the condition. Completion time stipulated under other
sections of the Contract Documents may be extended by Change Order or Construction Change Directive to provide one (1)
additional work day for each full work day that the Contractor is prevented from working by reason of one or more of the

following causes:

1. Unforeseeable causes beyond the control and without the fault or negligence of the Contractert, including but not
limited to catastrophes, acts of God, changes ordered in the Work, act or neglect of Owrier or Architect or a Separate
Contractor, unusual delay in deliveries, unavoidable casualties, epidemics, quarantine restrictions, strikes, or freight

embargos;

2. An unusual amount of severe weather to such an extent as to be definitely abnormal and beyond-conditions that may be
reasonably anticipated. For the purpose of this Contract, a total of five (5) working days per calendarmonth shall be
anticipated as “normally bad or severe weather,” and such time will not be considered justification for an eéxtension of
time. Weather related time extensions shall be determined on a monthly basis upon proper.notification. Fhe five (5)
days each month shall not be aggregated for the entire project for the purpose of determining weather ré€lated time
extensions.

Stoppage of work ordered by Owner or Architect for reasons over which Contractor has no controldfthe-Centractoris

§ 11.3 Costs caused by delays or by improperly timed activities or defective construction shall be borne by the responsible
party.

ARTICLE 12 PAYMENTS AND COMPLETION

§ 12.1 Contract Sum

The Contract Sum stated in this Agreement, including authorized adjustments, is the total amount payable by the Owner to the
Contractor for performance of the Work under the Contract Documents.

§ 12.2 Applications for Payment

§12.2.1 At least ten days before the date established for each progress payment, the Contractor shall submit to the Architect an
itemized Application for Payment for Work completed in accordance with the values stated in this Agreement. The
Application shall be supported by data substantiating the Contractor’s right to payment as the Owner or Architect may
reasonably require, such as evidence of payments made to, and waivers of liens from, subcontractors and suppliers. Payments shall
be made on account of materials and equipment delivered and suitably stored at the site for subsequent incorporation in the
Work. If approved in advance by the Owner, payment may similarly be made for materials and equipment stored, and
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protected from damage, off the site at a location agreed upon in writing.

§ 12.2.2 The Contractor warrants that title to all Work covered by an Application for Payment will pass to the Owner no later
than the time of payment. The Contractor further warrants that upon submittal of an Application for Payment, all Work for
which Certificates for Payment have been previously issued and payments received from the Owner shall, to the best of the
Contractor’s knowledge, information, and belief, be free and clear of liens, claims, security interests, or other encumbrances
adverse to the Owner’s interests.

§12.2.3 Retainage.

.1 Until the Work is fifty percent (50%) complete, the Architect shall authorize, with Concurrence of the Owner,
ninety percent (90%) of the amount due to the Contractor on account of progress payments. At-the time the Work is fifty
percent (50%) complete and thereafter, the Architect with the Concurrence of the Owner, may-authorize ninety-five percent
(95%) of the amount due to the Contractor on account of progress payments. Reduction of retainage shallibe at the sole
discretion of the Owner. Retainage shall continue until Final Completion and Final Payment.

.2 The Owner may elect to reinstate the full Contract retainage if the manner of completion of the/ Work and its
progress do not remain satisfactory to the Architect or if the Surety withholds or revokes its consent, or for other good and
sufficient reasons.

.3 The Owner will not consider a reduction of retainage below five percent (5%) of the total contract amount until all
record drawings, guarantees, and operation and maintenance manuals have been submitted to the Architect as required by the
specifications and are found to be acceptable by the Architect.

§ 12.3 Certificates for Payment

The Architect will, within seven days after receipt of the Contractor’s Application for Payment;-¢ither (1) issue to the Owner a
Certificate for Payment in the full amount of the Application for Payment, with a copy to the Contractor; (2) issue to the
Owner a Certificate for Payment for such amount as the Architect determines is properly due, and notify the Contractor and
Owner in writing of the Architect’s reasons for withholding certification in part; or (3) withhold certification of the entire
Application for Payment, and notify the Contractor and Owner of the Architect’s reason for withholding certification in
whole. If certification or notification is not made within such seven day period, the Contractor may, upon seven additional
days’ written notice to the Owner and Architect, stop the Work until payment of the amount owing-has been received. The
Contract Time and the Contract Sum shall be equitably adjusted due to the delay.

§ 12.4 Progress Payments

§ 12.4.1 After the Architect has issued a Certificate for Payment, the Owner shall make payment in the manner provided in the
Contract Documents.

§ 12.4.2 The Contractor shall promptly pay each subcontractor and supplier, upon receipt of payment from the Owner, an
amount determined in accordance with the terms of the applicable subcontracts and purchase orders.

§ 12.4.3 Neither the Owner nor the Architect shall have responsibility for payments to a subcontractor-or-supplier.

§12.4.4 A Certificate for Payment, a progress payment, or partial or entire use or occupancy of the’Project by the Owner shall
not constitute acceptance of Work not in accordance with the requirements of the Contract Documents.

§12.4.5 After substantial completion, Contractor may submit progress pay applications at 30, 60, and 90 days after substantial
completion. After 90 days, no other progress pay applications will be accepted and no further payment will be made until
Final Payment.

§ 12.5 Substantial Completion

§ 12.5.1 Substantial Completion is the stage in the progress of the Work when the Work or designated portion thereof is
sufficiently complete in accordance with the Contract Documents so the Owner can occupy or utilize the Work for its
intended use and all certificates of occupancy and all other permits or approvals necessary for the Owner to occupy and utilize
the Project have been issued.
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§ 12.5.2 When the Contractor believes that the Work or designated portion thereof is substantially complete, it will notify the
Architect and the Architect will make an inspection to determine whether the Work is substantially complete. When the
Architect determines that the Work is substantially complete, the Architect shall prepare a Certificate of Substantial
Completion that shall establish the date of Substantial Completion, establish the responsibilities of the Owner and Contractor,
and fix the time within which the Contractor shall finish all items on the list accompanying the Certificate. Warranties
required by the Contract Documents shall commence on the date of Substantial Completion of the Work or designated portion
thereof unless otherwise provided in the Certificate of Substantial Completion.

§ 12.6 Final Completion and Final Payment
§12.6.1 Upon receipt of a final Application for Payment, the Architect will inspect the Work. When the Architect finds the
Work acceptable and the Contract fully performed, the Architect will promptly issue a final Certificate for Payment.

§ 12.6.2 Final payment shall not become due until the Contractor submits to the Architect releases and waivers of liens, and
data establishing payment or satisfaction of obligations, such as receipts, claims, security interests, or encumbrances arising
out of the Contract. Additionally, final payment shall not become due until:

a. the final punch list has been completed and a copy of the list submitted showing the disposition of each item
b. a final inspection has been conducted and all items are completed,

C. a Certificate of Substantial Completion has been properly approved and filed,

d. an affidavit has been provided that all payrolls, bills for materials and equipment;-and-other-indebtedness

conducted with the work for which the Owner or its property might in any way be responsible, have been paid for
otherwise satisfied

e. the consent of the Surety, if any, to final payment is provided

f. Completion of Owner’s audit rights. Owner’s audit, if the Owner chooses to conduet one, must be completed
within 30 days after all required documentation is received by Owner,

g All warranty and manufacturing documentation has been transferred to Owners

§12.6.3 Acceptance of final payment by the Contractor, a subcontractor or supplier shall constitute a-waiver of claims by that
payee except those previously made in writing and identified by that payee as unsettled at the time of final-Application for
Payment.

ARTICLE 13 PROTECTION OF PERSONS AND PROPERTY

The Contractor shall be responsible for initiating, maintaining and supervising all safety precautions.and \programs; including
all those required by law in connection with performance of the Contract. The Contractor shall take reasonable precautions to
prevent damage, injury, or loss to employees on the Work and other persons who may be affected thereby, the Work and
materials and equipment to be incorporated therein, and other property at the site or adjacent thereto. The Contractor shall
promptly remedy damage and loss to property caused in whole or in part by the Contractor, or by anyone for whose acts the
Contractor may be liable.

ARTICLE 14 CORRECTION OF WORK

§ 14.1 The Contractor shall promptly correct Work rejected by the Architect as failing to conform to the requirements of the
Contract Documents. The Contractor shall bear the cost of correcting such rejected Work, including the-costs of uncovering,
replacement, and additional testing.

§ 14.2 In addition to the Contractor’s other obligations including warranties under the Contract, the Contractor shall, for a
period of one year after Substantial Completion, correct work not conforming to the requirements of the Contract Documents.

§ 14.3 If the Contractor fails to correct nonconforming Work within a reasonable time, the Owner may correct it in accordance
with Section 7.3.

ARTICLE 15 MISCELLANEOUS PROVISIONS
§ 15.1 Assignment of Contract
Neither party to the Contract shall assign the Contract as a whole without written consent of the other.
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§ 15.2 Tests and Inspections

§ 15.2.1 At the appropriate times, the Contractor shall arrange and bear cost of tests, inspections, and approvals of portions of
the Work required by the Contract Documents or by laws, statutes, ordinances, codes, rules and regulations, or lawful orders
of public authorities.

§ 15.2.2 If the Architect requires additional testing, the Contractor shall perform those tests.

§ 15.2.3 The Owner shall bear cost of tests, inspections, or approvals that do not become requirements until after the Contract
is executed. The Owner shall directly arrange and pay for tests, inspections, or approvals where building codes or applicable
laws or regulations so require.

§ 15.3 Governing Law
The Contract shall be governed by the law of the place where the Project is located, excluding that jurisdiction’s choice of law
rules.

ARTICLE 16 TERMINATION OF THE CONTRACT

§ 16.1 Termination by the Contractor

If the Work is stopped under Section 12.3 for a period of +4-30 consecutive days through no fault of the Contractor, the
Contractor may, upon seven additional days’ written notice to the Owner and Architect, terminate the Contract and recover
from the Owner payment for Work executed including reasonable overhead and profit, and costs incurred by reason of such
termination.

§ 16.2 Termination by the Owner for Cause
§ 16.2.1 The Owner may terminate the Contract if the Contractor
A repeatedly refuses or fails to supply enough properly skilled workers or propermaterials;
.2 fails to make payment to subcontractors for materials or labor in accordance with the respective agreements
between the Contractor and the subcontractors;
3 repeatedly disregards applicable laws, statutes, ordinances, codes, rules and regulations;.or lawful orders of a
public authority; or
4 is otherwise guilty of substantial breach of a provision of the Contract Documents.

§ 16.2.2 When any of the above reasons exist, the Owners-afterconsultation-with-the-Arehiteet; may without prejudice to any
other rights or remedies of the Owner and after giving the Contractor and the Contractor’s suretysif any, seven days’ written
notice, terminate employment of the Contractor and may

1 take possession of the site and of all materials thereon owned by the Contractor, and

.2 finish the Work by whatever reasonable method the Owner may deem expedient.

§ 16.2.3 When the Owner terminates the Contract for one of the reasons stated in Section 16.2.1, the Contractor-shall not be
entitled to receive further payment until the Work is finished.

§ 16.2.4 If the unpaid balance of the Contract Sum exceeds costs of finishing the Work, such excess shall be paid to the
Contractor. If such costs exceed the unpaid balance, the Contractor shall pay the difference to the-Owner. The Owner shall not
be required to proceed in completing the work at the lowest possible cost. The cost of finishing’the work may. include, but not
limited to: (1) cost of labor and material, (2) additional Architectural services, (3) costs of adyertiSing or bidding, (4)
attorneys’ fees, (5) administrative costs, and (6) all other costs or expenses directly or indirectly relating to the termination.
This obligation for payment shall survive termination of the Contract.

§ 16.3 Termination by the Owner for Convenience

The Owner may, at any time, terminate the Contract for the Owner’s convenience and without cause. The Contractor shall be
entitled to receive payment for Work executed, and costs incurred by reason of such termination;-along-with-reasonable
overhead and profit on the Work not executed. Termination by the Owner for convenience does not relieve the Contractor
from responsibility for liquidated damages that may have accrued prior to the date of termination.
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ARTICLE 17 OTHER TERMS AND CONDITIONS

(Insert any other terms or conditions below.)

This Agreement entered into as of the day and year first written above.
(If required by law, insert cancellation period, disclosures or other warning statements above the signatures.)

OWNER (Signature) CONTRACTOR (Signature)

(Printed name and title ) (Printed name and title )
LICENSE NO.:
JURISDICTION:
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PRJ_Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

SECTION 011000
SUMMARY

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. This Section includes the following:

CoNOR~wWN =

Work covered by the Contract Documents.
Work schedule.

Use of premises.

Concurrent work by public utilities.
Owner's occupancy requirements.

Work restrictions.

Diverse supplier requirements
Specification formats and conventions.
Regulatory Requirements

1.3 WORK COVERED BY CONTRACT DOCUMENTS

1.

Project Identification: PRJ_Fire Station #18 Renovations
Project address is: 235 Seven Farms Drive, Charleston SC 29492.

Summary of Work: The project scope is phased interior demolitions and renovations to the
existing two-story fire station. The Fire Station shall remain occupied and operational
during construction. The Contractor is responsible for moving out , storing, protecting and
reinstalling all existing furniture in the areas of work.

Owner: City of Charleston Department of Parks
Capital Projects Division
823 Meeting Street
Charleston, SC 29403

Owner's Representative: Gable D. Stubbs, AIA
Senior Project Manager, Facilities and Capital Projects
(843) 608-5066
stubbsg@charleston-sc.gov

Architect: Shawn Melin, AlA
GBA Architecture
493 King Street, Suite 100
Charleston, South Carolina 29403
mellin@gba-arch.com

1.4 WORK SCHEDULE

A. The work shall be completed in phases (refer to drawings G113 and G114) and shall be
Substantially Complete, such that the improvements have received approval and acceptance
for operation and maintenance by the authorities having jurisdiction, within the number of

SUMMARY
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calendar days indicated on the Bid Form plus only those authorized time extensions as allowed
by the General and Supplementary Conditions, after the Notice to Proceed.

B. Final Completion shall be achieved within fourteen consecutive calendar days from the
execution date of the “Certificate of Substantial Completion.”

C. Contractor also agrees to pay as liquidated damages the sum dollars listed in the contract
documents for each consecutive calendar day thereafter that the work fails to reach completion
within the time allowed.

D. Before commencing work, submit a schedule showing the sequence, commencement, and
completion dates for the work.

1.5 USE OF PREMISES

A. General: Contractor shall have full use of areas of work per phases for construction operations,
including use of designated portions of the project site, during construction period. Contractor's
use of premises is limited only by Owner's right to perform work or to retain other contractors on
portions of project.

B. Construction Laydown Area: Contractor shall coordinate with the Owner regarding the location
of the construction laydown area, in order to provide temporary storage of equipment and
supplies for the duration of the project. This area shall be maintained with the proper fencing,
signage, locking devices, and any other applicable safety standards to prevent injury and
hazards, and protect the Owner, construction personnel, and the general public.

C. Use of Site: Limit use of premises to work in areas indicated. Do not disturb portions of project
site beyond areas in which the work is indicated. Do not obstruct roadways, sidewalks or other
public ways without permission.

D. Emergency Exits: During construction, keep all emergency exits required by code open during
construction duration. Provide temporary exit signs as required.

E. Utility/Systems Outages or Shutdown: Do not interrupt utilities serving facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging
to provide temporary utility services according to requirements indicated:

1. Provide notification to Owner and authorities having jurisdiction 7 days prior to any intended
utility/Systems outages or shut down. Including life safety systems but not limited to fire
sprinklers and alarm systems.

2. Do not proceed with utility interruptions without written permission.

3. In the event of any unintended utility/systems outages notify the Owner immediately. Point
of Contact for Utility/Systems Outages or Shutdown:

Michael J. Kennedy

Deputy Director — Facilities
(843) 276-1344
kennedym@charleston-sc.gov

F. Environmentally Sensitive Areas: Encroachment into wetlands, buffers, and other
environmentally sensitive areas is prohibited except in areas where specifically indicated and
permitted by authorities having jurisdiction.

G. Tobacco and Control Substances: Use of tobacco or vaping products, alcoholic beverages,
and other controlled substances on the project site are strictly prohibited.
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1.6 OWNER'S OCCUPANCY REQUIREMENTS

A. Owner Occupancy of Completed Areas of Construction: Owner reserves the right to place into
operation completed areas of the project, before Substantial Completion of the entire project,
provided such operation does not interfere with completion of the work. Such operation shall
not constitute acceptance of the total work.

1. The Architect/Engineer (A/E) will prepare a Certificate of Substantial Completion for each
specific portion of the work to be placed into operation.

2. Obtain acceptance for operation and maintenance from authorities having jurisdiction
before designated area is placed into operation.

3. Where applicable and before being placed into operation, designated improvements shall
be fully operational and required tests and inspections shall be successfully completed.

1.7 WORK RESTRICTIONS
A. On-Site Work Hours: Monday — Friday 7 am to 7 pm unless authorized previously by Owner.

1. Coordinate intended work schedule with the Owner at Pre-construction meeting and
provide advanced notice of any changes to schedule during construction.

2. Preparatory activities may begin up to 30 minutes early if they are not disruptive to
adjacent property owners / residents.

B. Noise: During all work hours, Contractor shall endeavor to keep noise levels to the minimum
required for operations in progress.

Turn off or bring to idle machinery not in current use.

Move maintenance and other portable operations to locations where disturbance of
nearby property owners is less likely.

Maintain equipment such that its noise level is not greater than typical for a given type.
Where practical, use equipment of the minimum size and noise level for a given operation.

a0 M=

1.8 SPECIFICATION FORMATS AND CONVENTIONS

A. Specification Format: The Specifications are organized into Divisions and Sections using the
50-division format and CSI/CSC's "MasterFormat" numbering system.

1. Section Identification: The Specifications use Section numbers and titles to help cross-
referencing in the Contract Documents. Sections in the project Manual are in numeric
sequence; however, the sequence is incomplete because all available Section numbers
are not used. Consult the table of contents at the beginning of the project Manual to
determine numbers and names of Sections in the Contract Documents.

2. Division 01: Sections in Division 01 govern the execution of the work of all Sections in the
Specifications.

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

1. Abbreviated Language: Language used in the Specifications and other Contract
Documents is abbreviated. Words and meanings shall be interpreted as appropriate.
Words implied, but not stated, shall be inferred as the sense requires. Singular words shall
be interpreted as plural, and plural words shall be interpreted as singular where applicable
as the context of the Contract Documents indicates.
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2. Imperative mood and streamlined language are generally used in the Specifications.
Requirements expressed in the imperative mood are to be performed by Contractor.
Occasionally, the indicative or subjunctive mood may be used in the Section Text for clarity
to describe responsibilities that must be fulfilled indirectly by Contractor or by others when
S0 noted.

a. The words "shall," "shall be," or "shall comply with," depending on the context, are
implied where a colon (:) is used within a sentence or phrase.

1.9 REGULATORY REQUIREMENTS
A. Authorities Having Jurisdiction: Conform to requirements of all authorities having jurisdiction.
1. Where conflicts exist between the requirements of the Contract Documents and those of
authorities having jurisdiction, the higher quality or more restrictive requirement shall apply.
2. Submit copies of all permits and licenses, required by governing authorities having
jurisdiction, to Owner and Engineer.
PART 2 PRODUCTS (Not Used)
PART 3 EXECUTION (Not Used)

END OF SECTION 011000
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SECTION 012100
ALLOWANCES

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 administrative and procedural requirements governing allowances.

1. Certain items are specified in the Contract Documents by allowances. Allowances have
been established in lieu of additional requirements and to defer selection of actual
materials and equipment to a later date when direction will be provided to Contractor. If
necessary, additional requirements will be issued by Change Order.

B. Types of allowances include the following:

1. Lump-sum allowances.
1.3 DEFINITIONS

A. Allowance is a quantity of work or dollar amount established in lieu of additional requirements,
used to defer selection of actual materials and equipment to a later date when direction will be
provided to Contractor. If necessary, additional requirements will be issued by Change Order.

1.4 SELECTION AND PURCHASE

A. Atthe earliest practical date after award of the Contract, advise A/E of the date when final

selection, or purchase and delivery, of each product or system described by an allowance

must be completed by the Owner to avoid delaying the Work.

B. At A/E’s request, obtain proposals for each allowance for use in making final selections. Include
recommendations that are relevant to performing the Work.

C. Purchase products and systems selected by A/E from the designated supplier.
1.5 COORDINATION

A. Coordinate allowance items with other portions of the Work. Furnish templates as required to
coordinate installation.

1.6 ACTION SUBMITTALS

A. Submit proposals for purchase of products or systems included in allowances in the form
specified for Change Orders.

1.7 LUMP-SUM ALLOWANCES

A. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site,
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labor, installation, overhead and profit, and similar costs related to products and materials ordered
by Owner or selected by A/E under allowance shall be included as part of the Contract Sum and
not part of the allowance.

B. Unused Materials: Return unused materials purchased under an allowance to manufacturer
or supplier for credit to Owner, after installation has been completed and accepted.

1. If requested by A/E, retain and prepare unused material for storage by Owner. Deliver
unused material to Owner's storage space as directed.

1.8 ADJUSTMENT OF ALLOWANCES

A. Allowance Adjustment: To adjust allowance amounts, prepare a Change Order proposal
based on the difference between purchase amount and the allowance, multiplied by final
measurement of work-in-place where applicable. If applicable, include reasonable allowances
for cutting losses, tolerances, mixing wastes, normal product imperfections, and similar
margins.

1. Include installation costs in purchase amount only where indicated as part of the
allowance.

If requested, prepare explanation and documentation to substantiate distribution of
overhead costs and other markups.

Submit substantiation of a change in scope of Work, if any, claimed in Change Orders
related to unit-cost allowances.

Owner reserves the right to establish the quantity of work-in-place by independent
quantity survey, measure, or count.

> W DN

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 Contractor's
handling, labor, installation, overhead, and profit.

1. Submit claims within 21 days of receipt of the Change Order or Construction Change
Directive authorizing work to proceed. Owner will reject claims submitted later than 21
days after such authorization.

2. Do not include 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 the Contract Documents.

3. No change to 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.

C. At the conclusion of the project, any un-used balances in the Allowances shall be returned
to the Owner as a credit on the final pay application.

PART 2 - PRODUCTS (Not Used)
PART 3 — EXECUTION
1.1 EXAMINATION

A Examine products covered by an allowance promptly on delivery for damage or defects.
Return damaged or defective products to manufacturer for replacement.

1.2 PREPARATION

A. Coordinate materials and their installation for each allowance with related materials and
installations to ensure that each allowance item is completely integrated and interfaced
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with related work.
1.3 SCHEDULE OF ALLOWANCES

A. Allowance No. 1: Section 08 71 00 — Door Hardware

1. Include the stipulated sum of $3,000 for purchase and delivery of Door
Hardware. Storefront door hardware is not included in this allowance.

2. Use of this allowance will be through authorized Change Orders only.

B. Allowance No. 2: Kitchen Appliances.

1. Include the stipulated sum of $12,000 for the costs associated with providing and
installing kitchen appliances as shown on the plans.

2. Use of this allowance will be through authorized Change Orders only.

END OF SECTION 012100
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SECTION 012500
SUBSTITUTION PROCEDURES

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 administrative and procedural requirements for substitutions after contract
award. Refer to Instructions to Bidders for substitution requests during the bid process.

B. Related Requirements:

1. Section 016000 "Product Requirements" for requirements for submitting comparable
product submittals for products by listed manufacturers.

1.3 DEFINITIONS

A. Substitutions: Changes in products, materials, equipment, and methods of construction from
those required by the Contract Documents and proposed by Contractor.

1. Substitutions for Cause: Changes proposed by Contractor that are required due to changed
Project conditions, such as unavailability of product, regulatory changes, or unavailability
of required warranty terms.

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not
required in order to meet other Project requirements but may offer advantage to Contractor
or Owner.

1.4 ACTION SUBMITTALS

A. Substitution Requests: Submit three copies of each request for consideration. Identify product
or fabrication or installation method to be replaced. Include Specification Section number and
title and Drawing numbers and titles.

1. Substitution Request Form: Use CSI Form 13.1A.
2. Documentation: Show compliance with requirements for substitutions and the following, as
applicable:

a. Statementindicating why specified product or fabrication, or installation method cannot
be provided, if applicable.

b. Coordination of information, including a list of changes or revisions needed to other
parts of the Work and to construction performed by Owner and separate contractors
that will be necessary to accommodate proposed substitution.

c. Detailed comparison of significant qualities of proposed substitutions with those of the
Work specified. Include annotated copy of applicable Specification Section. Significant
qualities may include attributes, such as performance, weight, size, durability, visual
effect, sustainable design characteristics, warranties, and specific features and
requirements indicated. Indicate deviations, if any, from the Work specified.

d. Product Data, including drawings and descriptions of products and fabrication and
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installation procedures.

Samples, where applicable or requested.

Certificates and qualification data, where applicable or requested.

List of similar installations for completed projects, with project names and addresses

as well as names and addresses of architects and owners.

Material test reports from a qualified testing agency, indicating and interpreting test

results for compliance with requirements indicated.

i. Research reports evidencing compliance with building code in effect for Project.

Detailed comparison of Contractor's construction schedule using proposed

substitutions with products specified for the Work, including effect on the overall

Contract Time. If specified product or method of construction cannot be provided within

the Contract Time, include letter from manufacturer, on manufacturer's letterhead,

stating date of receipt of purchase order, lack of availability, or delays in delivery.

k. Contractor's certification that proposed substitution complies with requirements in the
Contract Documents, except as indicated in substitution request, is compatible with
related materials and is appropriate for applications indicated.

I.  Contractor's waiver of rights to additional payment or time that may subsequently
become necessary because of failure of proposed substitution to produce indicated
results.

3. Architect's Action: If necessary, Architect will request additional information or
documentation for evaluation within seven (7) days of receipt of a request for substitution.
Architect will notify Contractor of acceptance or rejection of proposed substitution within
fifteen (15) days of receipt of request, or seven (7) days of receipt of additional information
or documentation, whichever is later.

a. Forms of Acceptance: Change Order, Construction Change Directive, or Architect's
Supplemental Instructions for minor changes in the Work.

b. Use product specified if Architect\ does not issue a decision on use of a proposed
substitution within time allocated.

> @™o
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1.5 QUALITY ASSURANCE

A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution
with related products and materials. Engage a qualified testing agency to perform compatibility
tests recommended by manufacturers.

1.6 PROCEDURES

A. Coordination: Revise or adjust affected work as necessary to integrate work of the approved
substitutions.

1.7 SUBSTITUTIONS

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for
change, but not later than 15 days prior to time required for preparation and review of related
submittals.

1. Conditions: Architect will consider Contractor's request for substitution when the following
conditions are satisfied. If the following conditions are not satisfied, Architect will return
requests without action, except to record noncompliance with these requirements:

a. Requested substitution is consistent with the Contract Documents and will produce
indicated results.
b. Substitution request is fully documented and properly submitted.
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Requested substitution will not adversely affect Contractor's construction schedule.
Requested substitution has received necessary approvals of authorities having
jurisdiction.

Requested substitution is compatible with other portions of the Work.

Requested substitution has been coordinated with other portions of the Work.
Requested substitution provides specified warranty.

If requested substitution involves more than one contractor, requested substitution has
been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all contractors involved.

oo
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B. Substitutions for Convenience: Not allowed.

PART 2 PRODUCTS (Not Used)

PART 3 EXECUTION (Not Used)

END OF SECTION 012500
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SECTION 012600
CONTRACT MODIFICATION PROCEDURES

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. This Section specifies administrative and procedural requirements for handling and processing
Contract modifications.

1.3 MINOR CHANGES IN THE WORK

A. Architect will issue supplemental instructions authorizing Minor Changes in the work, not
involving adjustment to the Contract Sum or the Contract Time, on the City’s “Construction
Change Directive” form or an equivalent document.

1.4 PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests: Architect will issue a detailed description of proposed
changes in the work that may require adjustment to the Contract Sum or the Contract Time. If
necessary, the description will include supplemental or revised Drawings and Specifications.

1. Proposal Requests issued by Architect are for information only. Do not consider them
instructions either to stop work in progress or to execute the proposed change.

2. Within five (5) business days after receipt of Proposal Request, submit a quotation
estimating cost adjustments to the Contract Sum and the Contract Time necessary to
execute the change.

a. Include a list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits to be made. If requested, furnish survey data to
substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

C. Include costs of labor and supervision directly attributable to the change.

d. Include an updated Contractor's Construction Schedule that indicates the effect of the
change, including, but not limited to, changes in activity duration, start and finish times,
and activity relationship. Use available total float before requesting an extension of the
Contract Time.

B. Contractor-Initiated Proposals: If latent or unforeseen conditions require modifications to the
Contract, Contractor may propose changes by submitting a request for a change to Engineer.

1. Include a statement outlining 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 the Contract Time.
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2. Include a list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits to be made. If requested, furnish survey data to
substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

4. Include costs of labor and supervision directly attributable to the change.

5. Include an updated Contractor's Construction Schedule that indicates the effect of the
change, including, but not limited to, changes in activity duration, start and finish times, and
activity relationship. Use available total float before requesting an extension of the Contract
Time.

6. Comply with requirements in Division 01 Section "Product Requirements" if the proposed
change requires substitution of one product or system for product or system specified.

C. Proposal Request Form: Use AIA Document G709 for Proposal Requests.
1.5 CHANGE ORDER PROCEDURES

A. Upon Owner's approval of a Proposal Request, Architect will issue a Change Order for
signatures of Owner and Contractor on the City of Charleston’s “Construction Change Order”
form.

B. For any adjustment to the Contract for which overhead and profit may be recovered, the
Contractor agrees to charge and accept the following percentages of costs attributable to the
change in the work as full payment for Overhead and Profit. The percentages shown shall be
considered to include all indirect costs including, but not limited to field and office managers,
supervisors and assistants, incidental job burdens, small tools, and general overhead
allocations. “Commission” is defined as profit on work performed by others.

1. Tothe CONTRACTOR or Subcontractor on work performed by their own forces:
a. Overhead: 10%
b. Profit: 7%
c. Commission: 0%

2. Tothe CONTRACTOR on work performed by its Subcontractors:
a. Overhead: 10%
b. Profit: 0%
c. Commission: 3%

3. To afirst tier Subcontractor on work performed by its Subcontractors:
a. Overhead: 10%
b. Profit: 0%
c. Commission: 3%

C. All Change Order proposals shall be accompanied by a complete itemization of cost including
labor, materials and subcontracts. Labor and materials shall be itemized. Where major cost
items are subcontracts, they shall be itemized as well.

1.6 CONSTRUCTION CHANGE DIRECTIVE
A. Construction Change Directive: Architect may issue a Construction Change Directive on the
City of Charleston’s “Construction Change Directive” form. Construction Change Directive

instructs Contractor to proceed with a change in the work, for subsequent inclusion in a Change
Order.
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1. Construction Change Directive contains a complete description of change in the work. It
also designates method to be followed to determine change in the Contract Sum or the
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 change, submit an itemized account and supporting data necessary to
substantiate cost and time adjustments to the Contract.

PART 2 PRODUCTS (Not Used)
PART 3  EXECUTION (Not Used)
END OF SECTION 012600
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SECTION 012900
PAYMENT PROCEDURES

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. This Section specifies administrative and procedural requirements necessary to prepare and
process Applications for Payment.

1.3 SCHEDULE OF VALUES

A. Coordination: Coordinate preparation of the Schedule of Values with preparation of
Contractor's Construction Schedule.
1. Correlate line items in the Schedule of Values with other required administrative forms
and schedules, including the following:
a. Application for Payment forms with Continuation Sheets.
b. Submittals Schedule.
c. Contractor's Construction Schedule.

2. Submit the Schedule of Values to Owner at earliest possible date but no later than 7 days
before the date scheduled for submittal of initial Applications for Payment.

B. Format and Content: Use the Project Manual table of contents as a guide to establish line items
for the Schedule of Values. Provide at least one line item for each Specification Section.

1. Identification: Include the following Project identification on the Schedule of Values:
a. Project name and location.

Name of Engineer.

Engineer's project number.

Contractor's name and address.

Date of submittal.

paoo

2. Submit draft of AIA Document G703 Continuation Sheets or equivalent format.

3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation
of Applications for Payment and progress reports. Coordinate with the Project Manual table
of contents. Provide several line items for principal subcontract amounts, where
appropriate.

4. Round amounts to nearest whole dollar; 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. If required,
include evidence of insurance or bonded warehousing.
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6. Provide separate line items in the Schedule of Values for initial cost of materials, for each
subsequent stage of completion, and for total installed value of that part of the work.

7. Allowances: Provide a separate line item in the Schedule of Values for each allowance.
Show line-item value of unit-cost allowances, as a product of the unit cost, multiplied by
measured quantity. Use information indicated in the Contract Documents to determine
quantities.

8. Each item in the Schedule of Values and Applications for Payment shall be complete.
Include total cost and proportionate share of general overhead and profit for each item.

a. Temporary facilities and other major cost items that are not direct cost of actual work-
in-place may be shown either as separate line items in the Schedule of Values or
distributed as general overhead expense, at Contractor's option.

9. Schedule Updating: Update and resubmit the Schedule of Values before the next
Applications for Payment when Change Orders or Construction Change Directives result
in a change in the Contract Sum.

a. Include each Change Order or Construction Change Directive as a new line item on
the Schedule of Values.

1.4 APPLICATIONS FOR PAYMENT

A. Each Application for Payment shall be consistent with previous applications and payments as
certified by Engineer and paid for by Owner.

1. Initial Application for Payment, Application for Payment at time of Substantial Completion,
and final Application for Payment involve additional requirements.

B. Payment Application Times: The date for each progress payment is indicated in the Agreement
between Owner and Contractor. The period of construction work covered by each Application
for Payment is the period indicated in the Agreement.

C. Payment Application Forms: Use AIA Document G702 and AIA Document G703 Continuation
Sheets as form for Applications for Payment, or an equivalent format.

D. Application Preparation: Complete every entry on form. Notarize and execute by a person
authorized to sign legal documents on behalf of Contractor. Engineer will return incomplete
applications without action.

1. Entries shall match data on the Schedule of Values and Contractor's Construction
Schedule. Use updated schedules if revisions were made.

2. Include amounts of Change Orders and Construction Change Directives issued before last
day of construction period covered by application.

3. Include amounts for work completed following previous Application for Payment, whether
or not payment has been received. Include only amounts for work completed at time of
Application of Payment.

E. Stored Materials: Include in Application for Payment amounts applied for materials or
equipment purchased or fabricated and stored, but not yet installed. Differentiate between
items stored on-site and items stored off-site.

1. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of surety
to payment for stored materials.
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2. Provide supporting documentation that verifies amount requested, such as paid invoices.
Match amount requested with amounts indicated on documentation; do not include
overhead and profit on stored materials.

3. Provide summary documentation for stored materials indicating the following:

a. Value of materials previously stored and remaining stored as of date of previous
Applications for Payment.

b. Value of previously stored materials put in place after date of previous Application
for Payment and on or before date of current Application for Payment.

C. Value of materials stored since date of previous Application for Payment and
remaining stored as of date of current Application for Payment.

F. Transmittal: Submit 3 signed and notarized original copies of each Application for Payment to
Engineer by a method ensuring receipt. One copy shall include waivers of lien and similar
attachments if required.

1. Transmit each copy with a transmittal form listing attachments and recording appropriate
information about application.

G. Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's
liens from subcontractors and suppliers for construction period covered by the previous
application.

1. Submit partial waivers on each item for amount requested in previous application, after
deduction for retainage, on each item.

When an application shows completion of an item, submit final or full waivers.

Owner reserves the right to designate which entities involved in the work must submit
waivers.

Submit final Application for Payment with or preceded by final waivers from every entity
involved with performance of the work covered by the application who is lawfully entitled to
a lien.

5. Waiver Forms: Submit waivers of lien on forms, executed in a manner acceptable to Owner.

oo

H. Initial Application for Payment: Administrative actions and submittals that must precede or
coincide with submittal of first Application for Payment include the following:

1. List of subcontractors.

2. Schedule of Values.

3. Contractor's Construction Schedule (preliminary if not final).
4. Schedule of Unit Prices.

5. Submittals Schedule (preliminary if not final).

6. List of Contractor's staff assignments.

7. Initial progress report.

8. Report of preconstruction conference.

9. Certificates of insurance and insurance policies.

10. Approved Traffic Control Plan

I.  Application for Payment at Substantial Completion: After issuing the Certificate of Substantial
Completion, submit an Application for Payment showing 100 percent completion for portion of
the work claimed as substantially complete.

1. Include documentation supporting claim that the work is substantially complete and a
statement showing an accounting of changes to the Contract Sum.

2. This application shall reflect Certificates of Partial Substantial Completion issued previously
for Owner occupancy of designated portions of the work.
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J. Final Payment Application: Submit final Application for Payment with releases and supporting
documentation not previously submitted and accepted, including, but not limited, to the
following:

Evidence of completion of Project closeout requirements.

Insurance certificates for products and completed operations where required and proof that
taxes, fees, and similar obligations were paid.

Updated final statement, accounting for final changes to the Contract Sum.

AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."

AlA Document G706A, "Contractor's Affidavit of Release of Liens."

AIA Document G707, "Consent of Surety to Final Payment."

Evidence that claims have been settled.

Nookw M=

PART 2 PRODUCTS (Not Used)
PART 3 EXECUTION (Not Used)

END OF SECTION 012900
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SECTION 013100
PROJECT MANAGEMENT AND COORDINATION

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. This Section includes administrative provisions for coordinating construction operations on
project including, but not limited to, the following:

Electronic Documents Submittals.
Coordination.

Administrative and supervisory personnel.
Project meetings.

Requests for Information (RFIs).

Number of copies of submittals.
Submittal procedures.
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1.3 DEFINITIONS

A. RFI: Request from Contractor seeking interpretation or clarification of the Contract Documents.

1.4 Electronic Document Submittals

A. All documents transmitted for purposes of administration of the contract are to be in
electronic (PDF) format and transmitted via an internet-based submittal services that
receives, logs and stores the documents, provides electronic stamping and signatures
and notifies addresses via email.

1. Beside submittals for review, information and closeout this procedure applies to
request for information (RFIs), progress documentation, contract modification
documents (i.e. supplementary instructions, change proposals, change orders),
applications for payment, field reports and meeting minutes, Contractor correction
of punchlist, and any other document and participant wishes to make part of the
project record.

2. ltis the Contractor’s responsibility to submit documents in PDF format.

3. All other Specified submittal and document transmission procedures apply, except
that electronic document requirements do not apply to samples or color selection
charts.

1.5 COORDINATION

A. Coordination: Coordinate construction operations included in different Sections of the
Specifications to ensure efficient and orderly installation of each part of the work. Coordinate
construction operations, included in different Sections that depend on each other for proper
installation, connection, and operation.

1. Schedule construction operations in sequence required to obtain the best results where
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installation of one part of the work depends on installation of other components, before or
after its own installation.

2. Coordinate installation of different components with other contractors to ensure maximum
accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.

B. Prepare memoranda for distribution to each party involved, outlining special procedures
required for coordination. Include such items as required notices, reports, and list of attendees
at meetings.

1. Prepare similar memoranda for Owner and separate contractors if coordination of their work
is required.

C. Administrative Procedures: Coordinate scheduling and timing of required administrative
procedures with other construction activities and activities of other contractors to avoid conflicts
and to ensure orderly progress of the work. Such administrative activities include, but are not
limited to, the following:

Preparation of Contractor's Construction Schedule.
Preparation of the Schedule of Values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress meetings.

Preinstallation conferences.

Startup and adjustment of systems.

Project closeout activities.

XN RWN =

D. Conservation: Coordinate construction activities to ensure that operations are carried out with
consideration given to conservation of energy, water, and materials.

1. Salvage materials and equipment involved in performance of, but not actually incorporated
into, the work. Refer to other Sections for disposition of salvaged materials that are
designated as Owner's property.

1.6 ADMINISTRATIVE AND SUPERVISORY PERSONNEL

A. General: In addition to project superintendent, provide other administrative and supervisory
personnel as required for proper performance of the work.

1.7 PROJECT MEETINGS

A. General: Schedule and conduct meetings and conferences at project site, unless otherwise
indicated.

1. Attendees: Inform participants and others involved, and individuals whose presence is
required, of date and time of each meeting. Notify Owner and Engineer of scheduled
meeting dates and times.

Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees.
Minutes: Record significant discussions and agreements achieved. Distribute the meeting
minutes to everyone concerned, including Owner and Engineer, within three (3) days of the
meeting.

wn

B. Preconstruction Conference:

City of Charleston — Preconstruction Conference
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1. Schedule a preconstruction conference before starting construction, at a time convenient to
Owner and A/E. Hold the conference at project site or another convenient location. Conduct
the meeting to review responsibilities and personnel assignments.

a. Attendees: Authorized representatives of Owner, A/E, and their consultants; Contractor
and its superintendent; major subcontractors; suppliers; and other concerned parties
shall attend the conference. All participants at the conference shall be familiar with
project and authorized to conclude matters relating to the work.

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

Tentative construction schedule.
Phasing.
Critical work sequencing and long-lead items.
Designation of key personnel and their duties.
Lines of communication
Procedures for processing field decisions and Change Orders.
Procedures for RFls.
Procedures for testing and inspecting.
Procedures for processing Applications for Payment.
Distribution of the Contract Documents.
Submittal procedures.
Preparation of Record Documents.

. Use of the premises.
Work restrictions.
Owner's occupancy requirements.
Responsibility for temporary facilities and controls.
Procedures for disruptions and shutdowns.
Construction waste management and recycling.
Parking availability.
Office, work, and storage areas.
Equipment deliveries and priorities.
First aid.

. Security.
Progress cleaning.
Working hours.
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3. Minutes: Record and distribute meeting minutes.

C. Preinstallation Conferences: Conduct a preinstallation conference at project site where required
by individual Specification Sections and before each construction activity that requires
coordination with other construction.

1. Attendees:
a. Contractor’s project supervisor.
b. Installer.
Cc. Representative of authority have jurisdiction (where required by authority).
d.

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 (where necessary to assure proper installation).

2. Advise Engineer of scheduled meeting dates and invite attendance.

3. Agenda: Review progress of other construction activities and preparations for the particular
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activity under consideration, including requirements for the following:

The Contract Documents.
Options.

Related RFls.

Related Change Orders.
Purchases.

Deliveries.

Submittals.

Possible conflicts.
Compeatibility problems.
Time schedules.
Weather limitations.
Manufacturer's written instructions.

. Warranty requirements.
Compatibility of materials.
Acceptability of substrates.
Temporary facilities and controls.
Space and access limitations.
Requirements of authorities having jurisdiction.
Testing and inspecting requirements.
Installation procedures.

Coordination with other work.
Required performance results.

. Protection of adjacent work.

Protection of construction and personnel.
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Record significant conference discussions, agreements, and disagreements, including
required corrective measures and actions.

Reporting: Distribute minutes of the meeting to Engineer, each party present, and to parties
who should have been present.

Do not proceed with installation if the conference cannot be successfully concluded. Initiate
whatever actions are necessary to resolve impediments to performance of the work and
reconvene the conference at earliest feasible date.

D. Progress Meetings: Conduct progress meetings bi-weekly unless an alternate schedule is
required due to project conditions. In no circumstance shall meetings be less frequent than
monthly. Coordinate dates of meetings with preparation of payment requests.

1.

Attendees: In addition to representatives of Owner and A/E, each contractor, subcontractor,
supplier, and 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 project and authorized to conclude
matters relating to the work.

Agenda: Review and correct or approve minutes of previous progress meeting. Review
other items of significance that could affect progress. Include topics for discussion as
appropriate to status of project.
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a. Contractor's Construction Schedule: Review progress since the last meeting.
Determine whether each activity is on time, ahead of schedule, or behind schedule,
in relation to Contractor's Construction Schedule. Determine how construction behind
schedule will be expedited; secure commitments from parties involved to do so. Discuss
whether schedule revisions are required to ensure that current and subsequent
activities will be completed within the Contract Time.

1. Review schedule for next period.
b. Review present and future needs of each entity present, including the following:

Interface requirements.

Sequence of operations.

Status of submittals.

Deliveries.

Off-site fabrication.

Access.

Site utilization.

Temporary facilities and controls.

Work hours.

10. Hazards and risks.

11. Progress cleaning.

12. Quality and work standards.

13. Requirements of authorities having jurisdiction.
14. Status of correction of deficient items.
15. Field observations.

16. RFls.

17. Status of proposal requests.

18. Pending changes.

19. Status of Change Orders.

20. Pending claims and disputes.

21. Documentation of information for payment requests.
22. Closeout Procedures (where applicable).
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3. Minutes: Record the meeting minutes.

4. Reporting: Distribute minutes of the meeting to each party present and to parties who
should have been present.

a. Schedule Updating: Revise Contractor's Construction Schedule after each progress
meeting where revisions to the schedule have been made or recognized. Issue revised
schedule concurrently with the report of each meeting.

1.8 REQUESTS FOR INFORMATION (RFls)

A. Procedure: Immediately on discovery of the need for interpretation of the Contract Documents,
and if not possible to request interpretation at project meeting, prepare and submit an RFI in
the form specified.

1. RFls shall originate with Contractor. RFIs submitted by entities other than Contractor will be
returned with no response.

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work
or work of subcontractors.

3. Ensure that RFI's are not frivolous by carefully reviewing Contract Documents to confirm
that the required information is not overlooked. A/E reserves the right to request
compensation by Contractor for time spent responding to repeated submittals of RFI's for
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information clearly provided in the Contract Documents.

B. Content of the RFI: Include a detailed, legible description of item needing interpretation and the
following:

Project name.

Date.

Name of Contractor.

Name of Engineer.

RFI number, numbered sequentially.

Specification Section number and title and related paragraphs, as appropriate.

Drawing number and detail references, as appropriate.

Field dimensions and conditions, as appropriate.

Contractor's suggested solution(s). If Contractor's solution(s) impact the Contract Time or

the Contract Sum, Contractor shall state impact in the RFI.

10. Contractor's signature.

11. Attachments: Include drawings, descriptions, measurements, photos, Product Data, Shop

Drawings, and other information necessary to fully describe items needing interpretation.

a. Supplementary drawings prepared by the Contractor shall include dimensions,
thicknesses, structural grid references, and details of affected materials, assembilies,
and attachments.

CoNoookrwh =

C. RFIForms: AlIA Form G716 or equivalent format.
1. Identify each page of attachments with the RFI number and sequential page number.

D. Software-Generated RFls: Software-generated form with substantially the same content as
indicated above.

1. Attachments shall be electronic files in Adobe Acrobat PDF format.

E. A/E’s Action: A/E will review each RFI, determine action required, and return it. Allow 5 working
days for A/E’s response for each RFI. RFls received after 1:00 p.m. will be considered as
received the following working day.

1. The following RFIs will be returned without action:

Requests for approval of submittals.

Requests for approval of substitutions.

Request of approval of Contractor’'s means and methods.

Requests for coordination information already indicated in the Contract Documents.
Requests for adjustments in the Contract Time or the Contract Sum.

Requests for interpretation of A/E’s actions on submittals.

Incomplete RFls or RFls with numerous errors.
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2. A/E’s action may include a request for additional information, in which case A/E’s time for
response will start again.

3. AJE’s action on RFls that may result in a change to the Contract Time or the Contract Sum
may be eligible for Contractor to submit Change Proposal according to Division 01 Section
"Contract Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract Time or the
Contract Sum, notify A/E in writing within 5 days of receipt of the RFI response.
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F. On receipt of A/E’s action, update the RFI log and immediately distribute the RFI response to

affected parties. Review response and notify A/E within 5 days if Contractor disagrees with
response.

G. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.
Submit log after each update.

PART 2 PRODUCTS (Not Used)
PART 3 EXECUTION (Not Used)

END OF SECTION 013100
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SECTION 013200
CONSTRUCTION PROGRESS DOCUMENTATION

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. This Section includes administrative and procedural requirements for documenting the
progress of construction during performance of the work, including the following:

Startup Construction Schedule.
Contractor's Construction Schedule.
Daily Construction Reports.

Site Condition Reports.

Special Reports.

Submittals Schedule.

2

1.3 DEFINITIONS

Activity: A discrete part of a project that can be identified for planning, scheduling, monitoring, and
controlling the construction Project. Activities included in a construction schedule consume time
and resources.

1. Critical Activity: An activity on the critical path that must start and finish on the planned
early start and finish times.

2. Predecessor Activity: An activity that precedes another activity in the network.

3. Successor Activity: An activity that follows another activity in the network.

Cost Loading: The allocation of the schedule of values for completing an activity as scheduled. The
sum of costs for all activities must equal the total Contract Sum.

CPM: Critical path method, which is a method of planning and scheduling a construction project
where activities are arranged based on activity relationships. Network calculations determine when
activities can be performed and the critical path of Project.

Critical Path: The longest connected chain of interdependent activities through the network
schedule that establishes the minimum overall Project duration and contains no float.

Event: The starting or ending point of an activity.
Float: The measure of leeway in starting and completing an activity.

1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a
jointly owned, expiring Project resource available to both parties as needed to meet
schedule milestones and Contract completion date.

2. Free float is the amount of time an activity can be delayed without adversely affecting the
early start of the successor activity.

3. Total float is the measure of leeway in starting or completing an activity without adversely
affecting the planned Project completion date.

Milestone: A key or critical point in time for reference or measurement.
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1.4 SUBMITTALS

A.
B.

D
E
F.
G

Format for Submittals: Submit required submittals in PDF file format.
Startup Construction Schedule.
1. Submittal of cost-loaded, startup construction schedule will not constitute approval of

Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule
for entire construction period.

1. Submit a working digital copy of schedule, using software indicated, and labeled to
comply with requirements for submittals.
2. TAB Completion

3. Architects/Engineer punch walk through
4. Any DHEC inspections (pre, overhead, or final required)

Daily Construction Reports: Submit at weekly intervals.
Site Condition Reports: Submit at time of discovery of differing conditions.

Special Reports.

. Submittals Schedule.

1.5 COORDINATION

A

PART 2

Coordinate preparation and processing of schedules and reports with performance of
construction activities and with scheduling and reporting of separate contractors.

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

1. Secure time commitments for performing critical elements of the work from parties
involved.

2. Coordinate each construction activity in the network with other activities and schedule
them in proper sequence.

PRODUCTS

21 SUBMITTALS SCHEDULE

A

Preparation: Submit a schedule of submittals, arranged in chronological order by dates
required by construction schedule. Include time required for review, resubmittal, ordering,
manufacturing, fabrication, and delivery when establishing dates.

1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, and
Contractor's Construction Schedule.

2. Initial Submittal: Submit concurrently with preliminary. Include submittals required during
the first 60 days of construction. List those required to maintain orderly progress of the
Work and those required early because of long lead time for manufacturer or fabrication.

3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's
Construction Schedule
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2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

A. Time Frame: Extend schedule from date established for the Notice to Proceed to date of Final
Completion.

1. Contract completion date shall not be changed by submission of a schedule that shows
an early completion date, unless specifically authorized by Change Order.

B. Activities: Treat each story or separate area as a separate numbered activity for each main
element of the Work. Comply with the following:

1. Activity Duration: Define activities so no activity is longer than 30 days, unless specifically
allowed by Owner.

2. Procurement Activities: Include procurement process activities for the following long lead
items and major items, requiring a cycle of more than 60 days, as separate activities in
schedule. Procurement cycle activities include, but are not limited to, submittals, approvals,
purchasing, fabrication, and delivery.

3. Submittal Review Time: Include review and resubmittal times indicated in Section 013300
"Submittal Procedures" in schedule. Coordinate submittal review times in Contractor's
construction schedule with submittal schedule.

4. Startup and Testing Time: Include no fewer than 15 days for startup and testing.

5. Substantial Completion: Indicate completion in advance of date established for Substantial
Completion and allow time for Owner’s administrative procedures necessary for
certification of Substantial Completion.

6. Punch List and Final Completion: Include not more than 30 days for completion of punch
list items and final completion.

C. Constraints: Include constraints and work restrictions indicated in the Contract Documents
and as follows in schedule and show how the sequence of the Work is affected.

1. Phasing: Arrange list of activities on schedule by phase.
2. Work under More Than One Contract: Include a separate activity for each contract.

3. Work by Owner: Include a separate activity for each portion of the Work performed by
Owner.

4. Products Ordered in Advance: Include a separate activity for each product. Include delivery
date indicated in Section 011000 "Summary." Delivery dates indicated stipulate the earliest
possible delivery date.

5. Owner-Furnished Products: Include a separate activity for each product. Include delivery
date indicated in Section 011000 "Summary." Delivery dates indicated stipulate the earliest
possible delivery date.

6. Work Restrictions: Show the effect of the following items on the schedule:
Coordination with existing construction.

Limitations of continued occupancies.

Uninterruptible services.

Partial occupancy before Substantial Completion.

Use of premises restrictions.

Provisions for future construction.
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g. Seasonal variations.
h. Environmental control.

D. Milestones: Include milestones indicated in the Contract Documents in schedule, including, but
not limited to, the Notice to Proceed, Substantial Completion, and Final Completion.

E. Recovery Schedule: When periodic update indicates the Work is 14 or more calendar days
behind the current approved schedule, submit a separate recovery schedule indicating means
by which Contractor intends to regain compliance with the schedule. Indicate changes to
working hours, working days, crew sizes, and equipment required to achieve compliance, and
date by which recovery will be accomplished.

23 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART)

A. Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal Gantt-chart-type,
Contractor's Construction Schedule within 15 days of date established for the Notice to
Proceed.

B. Preparation: Indicate each significant construction activity separately. Identify first workday of
each week with a continuous vertical line.

1.

For construction activities that require 3 months or longer to complete, indicate an

estimated completion percentage in 10 percent increments within time bar.

24 REPORTS

A. Daily Construction Reports: Prepare a daily construction report recording the following
information concerning events at Project site:
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7.
8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
10.
20.

List of subcontractors at Project site.
List of separate contractors at Project site.
Approximate count of personnel at Project site.
Equipment at Project site.
Material deliveries.
High and low temperatures and general weather conditions, including presence of rain or
Snow.
Testing and inspection.
Accidents.
Meetings and significant decisions.
Unusual events.
Stoppages, delays, shortages, and losses.
Meter readings and similar recordings.
Emergency procedures.
Orders and requests of authorities having jurisdiction.
Change Orders received and implemented.
Construction Change Directives received and implemented.
Services connected and disconnected.
Equipment or system tests and startups.
Partial completions and occupancies.
Substantial Completions authorized.

B. Field Condition Reports: Immediately on discovery of a difference between field conditions and
the Contract Documents, prepare and submit a detailed report. Submit with a Request for
Information on AIA Form G716. Include a detailed description of the differing conditions,
together  with recommendations  for  changing the Contract Documents.
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PART 3 EXECUTION
3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect
actual construction progress and activities. Issue schedule one week before each regularly
scheduled progress meeting.

1. Revise schedule immediately after each meeting or other activity where revisions have
been recognized or made. Issue updated schedule concurrently with the report of each
such meeting.

2. Include a report with updated schedule that indicates every change, including, but not
limited to, changes in logic, durations, actual starts and finishes, and activity durations.

3. As the work progresses, indicate Actual Completion percentage for each activity.

B. Distribution: Distribute copies of approved schedule to A/E, Owner, separate contractors,
testing and inspecting agencies, and other parties identified by Contractor with a need-to- know
schedule responsibility.

1. Post copies in project meeting rooms and temporary field offices.

2. When revisions are made, distribute updated schedules 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 performance of construction
activities.

END OF SECTION 013200

CONSTRUCTION PROGRESS DOCUMENTATION 013200 -5



PRJ_Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

SECTION 013300
SUBMITTAL PROCEDURES

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. Submittal schedule requirements.
2. Administrative and procedural requirements for submittals.

1.2 DEFINITIONS

A. Action Submittals: Written and graphic information and physical samples that require
Architect's responsive action. Action submittals are those submittals indicated in individual
Specification Sections as "action submittals."

B. Informational Submittals: Written and graphic information and physical samples that do not
require Architect's responsive action. Submittals may be rejected for not complying with
requirements. Informational submittals are those submittals indicated in individual
Specification Sections as "informational submittals."

C.  Portable Document Format (PDF): A file format that provides an electronic image of text or text
and graphics that looks like a printed document and can be viewed, printed, and electronically
transmitted.

1.3 SUBMITTAL SCHEDULE

A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in
chronological order by dates required by construction schedule. Include time required for
review, ordering, manufacturing, fabrication, and delivery when establishing dates. Include
additional time required for making corrections or revisions to submittals noted by Architect and
additional time for handling and reviewing submittals required by those corrections.

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and
Contractor's construction schedule.
2. Initial Submittal: Submit concurrently with startup construction schedule. Include

submittals required during the first 60 days of construction. List those submittals required
to maintain orderly progress of the Work and those required early because of long lead
time for manufacture or fabrication.

3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's
construction schedule. Submit revised submittal schedule to reflect changes in current
status and timing for submittals.

4. Format: Arrange the following information in a tabular format:

a. Scheduled date for first submittal.
b. Specification Section number and title.
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Submittal Category: Action; informational.

Name of subcontractor.

Description of the Work covered.

Scheduled date for Engineer's final release or approval.
Scheduled dates for purchasing.

Scheduled date of fabrication.

Scheduled dates for installation.

Activity or event number.

T Te e a0

SUBMITTAL FORMATS
Submittal Information: Include the following information in each submittal:

Project name.

Date.

Name of Architect.

Name of Contractor.

Name of firm or entity that prepared submittal.

Names of subcontractor, manufacturer, and supplier.

Unique submittal number, including revision identifier. Include Specification Section

number with sequential alphanumeric identifier; and alphanumeric suffix for

resubmittals.

Category and type of submittal.

. Submittal purpose and description.

10. Number and title of Specification Section, with paragraph number and generic name
for each of multiple items.

11.  Drawing number and detail references, as appropriate.

12.  Indication of full or partial submittal.

13. Location(s) where product is to be installed, as appropriate.

14.  Other necessary identification.

15.  Remarks.

16.  Signature of transmitter.

Nookwh=
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PDF Submittals: Prepare submittals as PDF package, incorporating complete information into
each PDF file. Name PDF file with submittal number.

SUBMITTAL PROCEDURES

Prepare and submit submittals required by individual Specification Sections. Types of
submittals are indicated in individual Specification Sections.

1. Web-Based Project Software: Prepare submittals in PDF form, and upload to web-based
Project software website, Submittal Exchange or approved alternative program. Enter
required data in web-based software site to fully identify submittal.

Coordination: Coordinate preparation and processing of submittals with performance of
construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals,
and related activities that require sequential activity.

2. Submit all submittal items required for each Specification Section concurrently unless
partial submittals for portions of the Work are indicated on approved submittal
schedule.

3.  Submit action submittals and informational submittals required by the same Specification
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Section as separate packages under separate transmittals.

4. Coordinate transmittal of submittals for related parts of the Work specified in different
Sections so processing will not be delayed because of need to review submittals
concurrently for coordination.

a. Architect reserves the right to withhold action on a submittal requiring coordination
with other submittals until related submittals are received.

C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows.
Time for review shall commence on Architect's receipt of submittal. No extension of the
Contract Time will be authorized because of failure to transmit submittals enough in advance of
the Work to permit processing, including resubmittals.

1. Initial Review: Allow 15 days for initial review of each submittal. Allow additional time if
coordination with subsequent submittals is required. Architect will advise Contractor
when a submittal being processed must be delayed for coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner
as initial submittal.

3. Resubmittal Review: Allow 15 days for review of each resubmittal.

4. Sequential Review: Where sequential review of submittals by Architect's consultants,
Owner, or other parties is indicated, allow 21 days for initial review of each submittal.

5. Concurrent Consultant Review: Where the Contract Documents indicate that submittals
may be transmitted simultaneously to Architect and to Architect's consultants, allow 15
days for review of each submittal. Submittals will be returned to Architect before being
returned to Contractor.

a. Submit one copy of submittal to concurrent reviewer in addition to specified
number of copies to Architect.

D. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of previous submittal.
Note date and content of revision in label or title block and clearly indicate extent of
revision.

3. Resubmit submittals until they are marked with approval notation from Architect's

action stamp.

E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, authorities having jurisdiction, and others as necessary for performance
of construction activities. Show distribution on transmittal forms.

F. Use for Construction: Retain complete copies of submittals on Project site. Use only final
action submittals that are marked with approval notation from Architect’s action stamp.

1.8 SUBMITTAL REQUIREMENTS

A. Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment.

1. If information must be specially prepared for submittal because standard published data
are unsuitable for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are applicable.

3. Include the following information, as applicable:

a. Manufacturer's catalog cuts.
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Manufacturer's product specifications.

Standard color charts.

Statement of compliance with specified referenced standards.
Testing by recognized testing agency.

Application of testing agency labels and seals.

Notation of coordination requirements.

Availability and delivery time information.

S@ ™m0 a00T

4. For equipment, include the following in addition to the above, as applicable:

Wiring diagrams that show factory-installed wiring.

Printed performance curves.

Operational range diagrams.

Clearances required to other construction, if not indicated on accompanying Shop
Drawings.

aooo

5.  Submit Product Data before Shop Drawings, and before or concurrent with Samples.

B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not
base Shop Drawings on reproductions of the Contract Documents or standard printed data.

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the
following information, as applicable:

Identification of products.

Schedules.

Compliance with specified standards.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.

~0apoTw

2. Paper 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 30 by 42
inches.

a. PDF electronic file.

C. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these
characteristics with other materials.

1. Transmit Samples that contain multiple, related components such as
accessories together in one submittal package.

2. Identification: Permanently attach label on unexposed side of Samples that includes
the following:

Project name and submittal number.

Generic description of Sample.

Product name and name of manufacturer.

Sample source.

Number and title of applicable Specification Section.
Specification paragraph number and generic name of each item.

-0 Q0T

3. Web-Based Project Software: Prepare submittals in PDF form, and upload to web-based
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Project software website. Enter required data in web-based software site to fully identify
submittal.

Disposition: Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity. Sample sets may
be used to determine final acceptance of construction associated with each set.

a. Samples that may be incorporated into the Work are indicated in individual
Specification Sections. Such Samples must be in an undamaged condition at time
of use.

b. Samples not incorporated into the Work, or otherwise designated as Owner's
property, are the property of Contractor.

Samples for Initial Selection: Submit manufacturer's color charts consisting of units or
sections of units showing the full range of colors, textures, and patterns available.

a. Number of Samples: Submit one full set(s) of available choices where color,
pattern, texture, or similar characteristics are required to be selected from
manufacturer's product line. Engineer will return submittal with options selected.

Samples for Verification: Submit full-size units or Samples of size indicated, prepared
from same material to be used for the Work, cured and finished in manner specified,
and physically identical with material or product proposed for use, and that show full
range of color and texture variations expected. Samples include, but are not limited to,
the following: partial sections of manufactured or fabricated components; small cuts or
containers of materials; complete units of repetitively used materials; swatches showing
color, texture, and pattern; color range sets; and components used for independent
testing and inspection.

a. Number of Samples: Submit two set of Samples. Engineer will retain one sample
sets; remainder will be returned to Contractor.

1) Submit two Samples where assembly details, workmanship, fabrication
techniques, connections, operation, and other similar characteristics are to
be demonstrated. Engineer will retain one sample sets; remainder will be
returned to Contractor.

2) If variation in color, pattern, texture, or other characteristic is inherent in
material or product represented by a Sample, submit at least three sets of
paired units that show approximate limits of variations.

D. Product Schedule: As required in individual Specification Sections, prepare a written summary
indicating types of products required for the Work and their intended location. Include the
following information in tabular form:

1.

akrwn

Type of product. Include unique identifier for each product indicated in the Contract
Documents or assigned by Contractor if none is indicated.

Manufacturer and product name, and model number if applicable.

Number and name of room or space.

Location within room or space.

Submit product schedule in the following format:

a. PDF electronic file.
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E. Quialification Data: Prepare written information that demonstrates capabilities and experience of
firm or person. Include lists of completed projects with project names and addresses, contact
information of engineers and owners, and other information specified.

F. Design Data: Prepare and submit written and graphic information indicating compliance with
indicated performance and design criteria in individual Specification Sections. Include list of
assumptions and summary of loads. Include load diagrams if applicable. Provide name and
version of software, if any, used for calculations. Number each page of submittal.

G. Certificates:

1.

Certificates and Certifications Submittals: Submit a statement that includes signature of
entity responsible for preparing certification. Certificates and certifications shall be signed
by an officer or other individual authorized to sign documents on behalf of that entity.
Provide a notarized signature where indicated.

Installer Certificates: Submit written statements on manufacturer's letterhead certifying
that Installer complies with requirements in the Contract Documents and, where
required, is authorized by manufacturer for this specific Project.

Manufacturer Certificates: Submit written statements on manufacturer's letterhead
certifying that manufacturer complies with requirements in the Contract Documents.
Include evidence of manufacturing experience where required.

Material Certificates: Submit written statements on manufacturer's letterhead

certifying that material complies with requirements in the Contract Documents.

Product Certificates: Submit written statements on manufacturer's letterhead

certifying that product complies with requirements in the Contract Documents.

Welding Certificates: Prepare written certification that welding procedures and personnel
comply with requirements in the Contract Documents. Submit record of Welding
Procedure Specification and Procedure Qualification Record on AWS forms. Include
names of firms and personnel certified.

H. Test and Research Reports:

1.

Compeatibility Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of compatibility tests
performed before installation of product. Include written recommendations for primers
and substrate preparation needed for adhesion.

Field Test Reports: Submit written reports indicating and interpreting results of field
tests performed either during installation of product or after product is installed in its final
location, for compliance with requirements in the Contract Documents.

Material Test Reports: Submit reports written by a 3rd party qualified testing agency,
on testing agency's standard form, indicating and interpreting test results of material
for compliance with requirements in the Contract Documents.

Preconstruction Test Reports: Submit reports written by a qualified testing agency,

on testing agency's standard form, indicating and interpreting results of tests
performed before installation of product, for compliance with performance
requirements in the Contract Documents.

Product Test Reports: Submit written reports indicating that current product produced by
manufacturer complies with requirements in the Contract Documents. Base reports on
evaluation of tests performed by manufacturer and witnessed by a qualified testing
agency, or on comprehensive tests performed by a qualified testing agency.

Research Reports: Submit written evidence, from a model code organization
acceptable to authorities having jurisdiction, that product complies with building code in
effect for Project. Include the following information:
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Name of evaluation organization.
Date of evaluation.

Time period when report is in effect.
Product and manufacturers' names.
Description of product.

Test procedures and results.

g. Limitations of use.
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1.9 DELEGATED-DESIGN SERVICES

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

1. If criteria indicated are insufficient to perform services or certification required, submit a
written request for additional information to Architect.

B. Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other
required submittals, submit digitally signed PDF file paper copies of certificate, signed and
sealed by the responsible design professional, for each product and system specifically
assigned to Contractor to be designed or certified by a design professional.

1. Indicate that products and systems comply with performance and design criteria in the
Contract Documents. Include list of codes, loads, and other factors used in performing
these services.

1.10 CONTRACTOR'S REVIEW

A. Action Submittals and Informational Submittals: Review each submittal and check for
coordination with other Work of the Contract and for compliance with the Contract Documents.
Note corrections and field dimensions. Mark with approval stamp before submitting to A/E.

B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform
approval stamp indication in web-based Project software. Include name of reviewer, date of
Contractor's approval, and statement certifying that submittal has been reviewed,
checked, and approved for compliance with the Contract Documents.

1. A/E will not review submittals received from Contractor that do not have Contractor's
review and approval.

1.11 ARCHITECT'S REVIEW

A. Action Submittals: Architect will review each submittal, indicate corrections or revisions
required, and return it.

1. PDF Submittals: Architect will indicate, via markup on each submittal, the appropriate
action.

2. Submittals by Web-Based Project Software: Architect will indicate, on Project software
website, the appropriate action.

B. Informational Submittals: Architect will review each submittal and will not return it or will return
it if it does not comply with requirements. Architect will forward each submittal to appropriate
party.

C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial
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submittals has received prior approval from Architect.

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be
returned for resubmittal without review.

E. Architect will discard submittals received from sources other than Contractor.

F. Submittals not required by the Contract Documents will be returned by Architect without action.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 ELECTRONIC SUBMITTAL
A. All submittals shall be made to Owner and Engineer electronically using PDF attachments.

END OF SECTION 013300
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SECTION 014000
QUALITY REQUIREMENTS

PART 1 GENERAL

1.1

1.2

1.3

A

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.

SUMMARY

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

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

DEFINITIONS

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

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

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

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

Preconstruction Testing: Tests and inspections performed specifically for Project before
products and materials are incorporated into the Work, to verify performance or compliance
with specified criteria.

Product Tests: Tests and inspections that are performed by a nationally recognized testing
laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to
NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency
qualified to conduct product testing and acceptable to authorities having jurisdiction, to
establish product performance and compliance with specified requirements.

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

Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing
laboratory shall mean the same as testing agency.
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H. Quality-Assurance Services: Activities, actions, and procedures performed before and during
execution of the Work to guard against defects and deficiencies and substantiate that proposed
construction will comply with requirements.

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

1.4 CONFLICTING REQUIREMENTS

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

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

1.5 SUBMITTALS
A. Reports: Prepare and submit certified written reports that include the following:

Date of issue.

Project title and number.

Name, address, and telephone number of testing agency.

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

Record of temperature and weather conditions at time of sample taking and testing and
inspecting.

. Comments or professional opinion on whether tested or inspected work complies with the

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

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

1.6 QUALITY ASSURANCE

A. General: Qualifications paragraphs in this Article establish the minimum qualification levels
required; individual Specification Sections specify additional requirements.

B. Authorities Having Jurisdiction: Conform to requirements of all authorities having jurisdiction.
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1. Where conflicts exist between the requirements of the Contract Documents and those
of authorities having jurisdiction, the higher quality or more restrictive requirement shall

apply.

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

D. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar
to those indicated for this project and with a record of successful in-service performance, as
well as sufficient production capacity to produce required units.

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

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

1.7 QUALITY CONTROL

A. Owner Responsibilities: Where quality-control services are indicated as Owner's
responsibility, or where quality-control services are not specifically assigned to the
Contractor, the Owner will engage a qualified testing agency to perform these services.

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing
agencies engaged and a description of types of testing and inspection they are engaged
to perform.

2. Contractor shall be responsible for scheduling the required tests and coordinating with
the testing agencies a minimum of 24 hours in advance of time when work requiring
testing or inspection will be performed.

3. Costs for retesting and reinspecting construction that replaces or is necessitated by work
that failed to comply with the Contract Documents will be charged to Contractor, and the
Contract Sum will be adjusted by Change Order.

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

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

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

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

3. Notify testing agencies at least 24 hours in advance of time when Work that requires
testing or inspection will be performed.

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

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

6. Submit additional copies of each written report directly to authorities having jurisdiction,
when they so direct.
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C. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality-control services, including retesting and reinspecting, for
construction that replaced Work that failed to comply with the Contract Documents.

D. Testing Agency Responsibilities: Cooperate with A/E and Contractor in performance of duties.
Provide qualified personnel to perform required tests and inspections.

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

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

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

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

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

6. Do not perform duties of Contractor.

E. Manufacturer's Field Services: Where indicated, engage a factory-authorized service
representative to inspect field-assembled components and equipment installation, including
service connections. Report results in writing as specified in Section 013300 "Submittal
Procedures."

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

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

1. Access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.

3. Adequate quantities of representative samples of materials that require testing and
inspection. Assist agency in obtaining samples.

4, Facilities for storage and field curing of test samples.
5. Delivery of samples to testing agencies.
6. Preliminary design mix proposed for use for material mixes that require control by testing
agency.
7. Security and protection for samples and for testing and inspection equipment at Project
site.
H. Coordination: Coordinate sequence of activities to accommodate required quality-assurance

and quality-control services with a minimum of delay and to avoid necessity of removing and
replacing construction to accommodate testing and inspection.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.
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l. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar
quality-control services required by the Contract Documents as a component of Contractor's
quality-control plan. Coordinate and submit concurrently with Contractor's Construction
Schedule. Update as the Work progresses.

1.

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

PART 2 PRODUCTS (Not Used)

PART 3 EXECUTION

3.1 TEST AND INSPECTION LOG

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

1.
2.
3.
4.

Date test or inspection was conducted.
Description of the work tested or inspected.
Date test or inspection results were transmitted to Architect.

Identification of testing agency or special inspector conducting test or inspection.

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

3.2 REPAIR AND PROTECTION

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

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

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

END OF SECTION 014000
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SECTION 01 45 33
CODE-REQUIRED SPECIAL INSPECTIONS

PART 1 GENERAL - NOT USED
101 SECTION INCLUDES

A. Code-required special inspections.

B. Testing services incidental to special inspections.

C. Submittals.
102 DEFINITIONS

A. Code or Building Code: 2015 Edition of the International Building Code and, more specifically,
Chapter 17 - Structural Tests and Inspections, of same.

B. Authority Having Jurisdiction (AHJ): Agency or individual officially empowered to enforce the
building, fire and life safety code requirements of the permitting jurisdiction in which the Project
is located.

C. National Institute of Standards and Technology (NIST).

D. Special Inspection:

1.  Special inspections are inspections and testing of materials, installation, fabrication,
erection or placement of components and connections mandated by the AHJ that also
require special expertise to ensure compliance with the approved contract documents and
the referenced standards.

2.  Special inspections are separate from and independent of tests and inspections
conducted by Owner or Contractor for the purposes of quality assurance and contract
administration.

103 REFERENCE STANDARDS
A. ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing; 2013.
104 SUBMITTALS

A. Special Inspection Agency Qualifications: Prior to the start of work, the Special Inspection

Agency shall:

1. Submit agency name, address, and telephone number, names of full time registered
Engineer and responsible officer.

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

3.  Submit certification that Special Inspection Agency is acceptable to AHJ.

B. Special Inspection Reports: After each special inspection, Special Inspector shall promptly
submit two copies of report; one to Architect and one to the AHJ.
1. Include:

Date issued.

Project title and number.

Name of Special Inspector.

Date and time of special inspection.

Identification of product and specifications section.

Location in the Project.

Type of special inspection.

Date of special inspection.

Results of special inspection.
j- Conformance with Contract Documents.

2. Final Special Inspection Report: Document special inspections and correction of
discrepancies prior to the start of the work.

T S@ o a0 o
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105 SPECIAL INSPECTION AGENCY

A. Owner will employ services of a Special Inspection Agency to perform inspections and
associated testing and sampling required by the building code.

B. The Special Inspection Agency may employ and pay for services of an independent testing
agency to perform testing and sampling associated with special inspections and required by the
building code.

C. Employment of agency in no way relieves Contractor of obligation to perform work in
accordance with requirements of Contract Documents.

106 QUALITY ASSURANCE

A. Special Inspection Agency Qualifications:
1. Independent firm specializing in performing testing and inspections of the type specified in
this section.

PART 3 EXECUTION
201 SCHEDULE OF SPECIAL INSPECTIONS, GENERAL
A. See Statement of Special Inspections on the structural drawings.

B. Frequency of Special Inspections: Special Inspections are indicated as continuous or periodic.
1. Continuous Special Inspection: Special Inspection Agency shall be present in the area
where the work is being performed and observe the work at all times the work is in
progress.
2. Periodic Special Inspection: Special Inspection Agency shall be present in the area where
work is being performed and observe the work part-time or intermittently and at the
completion of the work.

202 SPECIAL INSPECTIONS FOR SEISMIC RESISTANCE

A. Mechanical and Electrical Components:
1. Anchorage of electric equipment required for emergency or standby power systems;
periodic.
2. Installation and anchorage of other electrical equipment; periodic.

203 SPECIAL INSPECTIONS FOR WIND RESISTANCE

A. Structural Observations for Wind Resistance: Visually observe structural system for general
conformance with the approved contract documents; periodic.

204 SPECIAL INSPECTION AGENCY DUTIES AND RESPONSIBILITIES

A. Special Inspection Agency shall:
1. Provide qualified personnel at site. Cooperate with Architect and Contractor in
performance of services.

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

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

4. Promptly notify Architect and Contractor of observed irregularities or non-conformance of
work or products.

5. Perform additional tests and inspections required by Architect.

6. Submit reports of all tests or inspections specified.

B. Re-testing required because of non-conformance to specified requirements shall be performed
by the same agency on instructions by Architect.

C. Re-testing required because of non-conformance to specified requirements shall be paid for by
Contractor.

205 TESTING AGENCY DUTIES AND RESPONSIBILITIES
A. Testing Agency Duties:
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1.

2.

3.
4.

5.
6.

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

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

Ascertain compliance of materials and mixes with requirements of Contract Documents.
Promptly notify Architect and Contractor of observed irregularities or non-conformance of
work or products.

Perform additional tests and inspections required by Architect.

Submit reports of all tests or inspections specified.

B. Limits on Testing or Inspection Agency Authority:

1.

2.
3.
4.

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

Agency may not approve or accept any portion of the work.

Agency may not assume any duties of Contractor.

Agency has no authority to stop the work.

C. Re-testing required because of non-conformance to specified requirements shall be performed
by the same agency on instructions by Architect.

D. Re-testing required because of non-conformance to specified requirements shall be paid for by
Contractor.

206 CONTRACTOR DUTIES AND RESPONSIBILITIES
A. Contractor Responsibilities, General:

1.

2.

3.

Deliver to agency at designated location, adequate samples of materials for special

inspections that require material verification.

Cooperate with agency and laboratory personnel; provide access to the work, to

manufacturers' facilities, and to fabricators' facilities.

Provide incidental labor and facilities:

a. To provide access to work to be tested or inspected.

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

c. To facilitate tests or inspections.

d. To provide storage and curing of test samples.

Notify Architect and laboratory 24 hours prior to expected time for operations requiring

testing or inspection services.

Arrange with Owner's agency and pay for additional samples, tests, and inspections

required by Contractor beyond specified requirements.

END OF SECTION
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Statement of Special Inspections

Project: Fire Station #18 Daniel Island SC Permit Number:

Project Location:

Owner/Address: City Zip
Registered Design Professional

In Responsible Charge: Jeffrey Mark Dillon

Address: 1226 Yeamans Hall Rd

City: Hanahan State: SC Zip: 29410 Phone: 843-566-0161
E-mail: markd@adcengineering.com

This statement of Special Inspections attached is submitted as a condition for permit issuance in accordance with Section
1704 of the 2021 International Building Code. It includes a Schedule of Special Inspection Services applicable to the
above referenced project as well as the identity of the individuals, agencies, or firms (completed by others) intended to
be retained for conducting these inspections. The Special Inspection Coordinator (Registered Design Professional In
Charge of Administering Special Inspections) shall keep records of all inspections and shall furnish interim inspection
reports to the Engineer of Record (Registered Design Professional in Responsible Charge of Construction Documents)
at a frequency agreed upon by the permit applicant and Building Official prior to the start of work. Discrepancies shall
be brought to the immediate attention of the Contractor and the Engineer of Record for correction. If the discrepancies
are not corrected, the Special Inspection Coordinator shall bring the discrepancies to the attention of the Building Official
and the Engineer of Record prior to the completion of that phase of work. The Special Inspection Coordinator shall
submit a Final Report of Special Inspections to the building official at the conclusion of the project and before a certificate
of occupancy will be issued.

Statement of Special Inspections encompass the following disciplines:

Xl Structural [ ] Mechanical/Electrical/Plumbing
[ ] Architectural [] Other:

Prepared by:

Jeffrey Mark Dillon, PE
Type or Print Name

A

Signature

August 14, 2024
Date

Preparer’s Seal and Signature Required

To be filled out by the jurisdiction and returned to applicant
Building Official’s Acceptance of SE‘eciaI Inspeﬁtions

Frequency of Interim reports: Monthly  Bi-Monthly O Upon Completion O Per Attached Schedule

Signature Date TMS Permit Number




Schedule of Inspection and Testing Agencies

This Statement of Special Inspections includes the following building systems:

X] Soils and Foundations [ ] Wood Construction
X] Cast-in-Place Concrete X Architectural Components
[ ] Precast Concrete < Mechanical & Electrical Systems
[ 1 Masonry [ ] Storage Racks
[X] Structural Steel [ ] Spray Fire Resistant Material
[] Cold-Formed Steel Framing X] Special Cases
Special Inspection Agencies Firm Address, Telephone,

e-mail

1. Special Inspection
Coordinator (Registered
Professional in Responsible
Charge of Administering
Special Inspections)

2. Inspector

3. Inspector

4. Testing Agency

5. Testing Agency

6. Other

Note: The inspectors and testing agencies shall be engaged by the Owner or the Owner’s Agent,
and not by the Contractor or Subcontractor whose work is to be inspected or tested. Any conflict of
interest must be disclosed to the Building Official, prior to commencing work.



Qualifications of Inspectors and Testing Technicians

The qualifications of all personnel performing Special Inspection and testing activities are subject to the approval of the
Building Official and shall be in accordance with the building code or any particular requirements of the specifications or
material specific referenced standards. The credentials of all Inspectors and testing technicians shall be provided if
requested.

Special Inspection Definitions

Continuous Special Inspection - Special inspection by the special inspector who is present when and where the work
to be inspected is being performed.

Periodic Special Inspection - Special inspection by the special inspector who is intermittently present where the work to
be inspected has been or is being performed. Unless noted otherwise 100% of the work designated for inspection shall be
inspected.



MATERIAL / ACTIVITY

SCOPE OF SERVICE

1704.2.5 Special Inspection of Fabricated Items

Structural Steel Fabrication: Verify
Fabrication/Quality Control Procedures

Verify Steel Fabrication plant is AISC certified

MATERIAL / ACTIVITY

SCOPE OF SERVICE

1705.1.1 Special Cases

Post Installed Anchors

Installer Qualifications

Review installer training records to confirm they have received
manufacturer training per the contract documents

Anchor Installation

Continuously inspect complete process of anchor installation in
accordance with requirements of approved ICC ESR report. As
minimum review installation procedures including drill bit type, drilling
methods, hole preparation and cleaning, spacing, edge distance,
embedment depth, adhesive installation, rod installation, curing time,
and anchor torque to ensure compliance with manufacturer’s
instructions and construction documents.

(All anchor holes must be inspected during drilling, all anchor
holes must be inspected prior to anchor installation, all anchors
shall be inspected at final application of required torque)




MATERIAL / ACTIVITY

SCOPE OF SERVICE

1705.2.1 Structural Steel

Review fabricator’s source quality assurance
inspection and testing report submittals

Periodically review fabricator’s source quality assurance inspection
and test reports to ensure all inspection and testing is being completed
as required and appropriate standards are being met.

(100% rate for all source quality control report submittals.)

Conduct inspections after field welding in
accordance with AISC 360-10 Table N5.4-3

Periodically confirm that welds have been cleaned.
(100% inspection rate with a minimum rate of once weekly during
welding operations)

Periodically confirm weld size, length and location. (100%
inspection rate with a minimum rate of once weekly during
welding operations)

Periodically confirm weld meets visual acceptance criteria
including crack prohibition, weld/base-metal fusion, crater cross
section, weld profiles, weld size, undercut, and porosity.

(100% inspection rate with a minimum rate of once weekly during
welding operations)

Conduct Inspections after high strength bolting in
accordance with AISC 360-10 Table N5.6-3

Periodically document acceptance or rejection of bolted
connections. (100% rate with a minimum rate of once weekly
during welding operations)

Other inspection Task

Periodically inspect placement of anchor rods and other
embedded items prior to concrete/masonry grout placement
operations. Confirm diameter, grade, type and length of the anchor
rod or embedded item, and the extent or depth of embedment into
concrete/masonry grout. (100% inspection rate immediately prior
to concrete/masonry grout placement operation)

Periodically inspect the steel frame to verify compliance with the
details shown on the construction documents including braces,
stiffeners, member locations, and proper application of joint
details at each connection.

(100% inspection rate with a minimum rate of once weekly during
steel erection operations)

(Continued) Conduct inspections after field
welding in accordance with AISC 360-10 Table
N5.4-3

Periodically document acceptance or rejection of welded joint or
member.

(100% inspection rate with a minimum rate of once weekly during
welding operations)




MATERIAL / ACTIVITY

SCOPE OF SERVICE

1705.3 Concrete Construction

Inspection of reinforcing steel, including
prestressing tendons, and placement

Periodically inspect reinforcing steel placement in accordance with
contract documents and approved shop drawings to confirm size,
spacing, cover, positioning, bends, grade, laps, supports and
anchorage.

(100% inspection rate immediately prior to placing concrete)

Inspection of anchors cast in concrete

Periodically inspect size, positioning, embedment, and projection of
anchor rods is in accordance with contract documents and approved
shop drawings.

(100% inspection rate immediately prior to placing concrete)

Continuously inspect concrete placement and consolidation around
anchors.
(100% inspection rate during concrete placement)

Inspection of anchors post-installed in hardened
concrete members.

Review installer training records to confirm they have received
manufacturer training per the contract documents

Continuously inspect complete process of anchor installation in
accordance with requirements of approved ICC ESR report. As
minimum review installation procedures including drill bit type, drilling
methods, hole preparation and cleaning, spacing, edge distance,
embedment depth, adhesive installation, rod installation, curing time,
and anchor torque to ensure compliance with manufacturer’s
instructions and construction documents.

(All anchor holes must be inspected during drilling, all anchor
holes must be inspected prior to anchor installation, all anchors
shall be inspected at final application of required torque)

Verifying use of required design mix

Periodically review batch tickets to confirm the appropriate approved
mix design is being used for the location in which concrete is being
placed

(100% review rate during concrete placement)

Periodically verify that water added at the site does not exceed that
allowed by the batch ticket
(100% inspection rate during concrete placement)

Sample fresh concrete to fabricate specimens for
strength tests, perform fresh unit weight density,
slump and air content tests, and determine the
temperature of concrete

Continuously test concrete compressive strength (ASTM C31 & C39),
fresh unit weight density (ASTM C138), slump (ASTM C143), air-
content (ASTM C231 or C173) and temperature (ASTM C1064).

Samples for preparing unit weight density specimens and measuring air
content shall be obtained at the point of placement.

Slump measurements are for reference only and shall not be a basis of
rejection.

Threshold for fresh unit weight density shall be in accordance with
approved mix design submittals

(Frequency of sampling and testing as required by section 21.16
of ACI 318)




MATERIAL / ACTIVITY

SCOPE OF SERVICE

1705.3 Concrete Construction (Continued)

Inspection of concrete for proper application
techniques

Continuously inspect concrete placement techniques to confirm
compliance with section 26.5 of ACI 318.

Inspection for maintenance of specified curing
temperatures and techniques

Periodically inspection curing temperatures and techniques to insure
compliance with contract documents and sections 26.5.3, 26.5.4 and
26.5.5 of ACI 318

Inspection of formwork for shape, location and
dimensions of concrete member being formed

Periodically inspect formwork to ensure compliance with dimensions of
members indicated on contract documents
(100% inspection rate during concrete placement)




MATERIAL / ACTIVITY

SCOPE OF SERVICE

1705.6 Soils

Verify materials below shallow foundations are
adequate to achieve the design bearing capacity

Periodically inspect soils within building footprint for adequate bearing
capacity and consistency with the geotechnical report.
(100% inspection rate)

Verify excavations are extended to proper depth
and have reached proper material

Periodically inspect all footing excavations to ensure they are to proper
depth and have reached proper material as indicated on contract
documents and/or geotechnical report.

(100% inspection rate immediately prior to placement to
reinforcing steel for foundations)

Periodically inspect all unsuitable material excavations to ensure they
are to proper depth and have reached proper material as indicated on
contract documents and/or geotechnical report.

(100% inspection rate of all areas of unsuitable fill removal
immediately prior to placement of fill)

Perform classification testing of compacted fill
materials.

Periodically perform testing of fill materials to ensure compliance with
contract documents and geotechnical report. Classification and testing
shall be in accordance with the Geotechnical report. Where the
geotechnical report does not specifically indicate testing, the minimum
testing shall be sieve tests (ASTM D422 & D1140) and Standard
Proctor tests (ASTM D98).

(Testing shall be completed for each source of material, or where
obvious changes of properties of fill materials are realized)

Verify use of proper materials, densities and lift
thicknesses during placement and compaction of
compacted fill

Continuously verify materials for compacted fill to ensure materials
have been previously tested and are in compliance with the contract
documents and geotechnical report. (100% inspection rate)

Periodically test density of each lift of fill within the building footprint to
confirm compliance with compaction requirements outlined in the
contract documents and geotechnical report.

(Where inspection rates are not indicated in the geotechnical
report, not less than one test per each lift per 2000 sq ft of fill
placed)

Continuously verify lift thicknesses are during placement of compacted
fill to ensure lift thickness is in compliance with the contract documents
and geotechnical report.

(100% inspection rate)

Prior to placement of compacted fill, inspect
subgrade and verify that the site has been
prepared properly.

Periodically inspect subgrade within the building footprint prior to
placement of compacted fill to ensure subgrade complies with contract
documents and geotechnical report.

(100% inspection rate of all areas immediately prior to placement
of fill)




MATERIAL / ACTIVITY

SCOPE OF SERVICE

1705.11 Special Inspections for Wind Resistance

1705.11.3 Wind Resisting Components

Periodically inspect the installation of Roof Cladding is in accordance
with approved submittals and manufacturer’s installation requirements
(Random inspection rate for general conformance with a minimum
rate of once weekly during roof cladding installation)

Periodically inspect the installation of Wall Cladding is in accordance
with approved submittals and manufacturer’s installation requirements
(Random inspection rate for general conformance with a minimum
rate of once weekly during wall cladding installation)

MATERIAL / ACTIVITY

SCOPE OF SERVICE

1705.12 Special Inspections for Seismic Resistance

1705.12.5 Architectural Components

Periodically inspect the erection and fastening of exterior wall cladding to ensure
compliance with specifications, approved submittals and manufacturer’s
installation requirements.

(Random inspection rate for general conformance with a minimum rate of
once weekly during cladding installation)

Periodically inspect the erection and fastening of interior and exterior veneers to
ensure compliance with specifications, approved submittals and manufacturer’s
installation requirements.

(Random inspection rate for general conformance with a minimum rate of
twice weekly during cladding installation)

Periodically inspect installation of interior and exterior nonbearing walls to ensure
installation is in accordance with construction documents, specifications, and
approved shop drawing submittals and/or manufacturer’s instructions. Inspection
shall include verifications of fastening of wall components and wall anchorages
including number, type and spacing of fasteners as well as confirmation that
installed connections allow for specified vertical and/or drift deflections.

(100% inspection rate with a minimum inspection rate of once weekly during
nonbearing wall installation.)
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SECTION 015000
TEMPORARY FACILITIES AND CONTROLS

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

1.3 USE CHARGES
A. General: Cost or charges for temporary facilities shall be included in the Contract Sum (unless
noted otherwise). Allow other entities to use temporary services and facilities without cost,
including, but not limited to, Owner, Architect, testing agencies, and authorities having
jurisdiction.

i. Temporary facilities shall be at the Contractor’s discretion unless otherwise indicated in
the plans and specifications.

B. Water Service: Provided by Owner.

C. Sewer Service: N/A

D. Electric Power Service: Provided by Owner.
1.4 QUALITY ASSURANCE

A. Electric Service: Provided by Owner.

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

PART 2 PRODUCTS
21 MATERIALS (Not Used)

22 EQUIPMENT

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

PART 3 EXECUTION

3.1 INSTALLATION, GENERAL

A. Locate facilities where they will serve project adequately and result in minimum interference
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3.2

3.3

3.4

PRJ_Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

with performance of the work. Relocate and modify facilities as required by progress of the
work.

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

TEMPORARY UTILITY INSTALLATION

A

Telephone Service: Provide superintendent with cellular telephone for use when away from
office.

Electronic Communication Service: Provide electronic communication service, including
electronic mail, in Contractor’s office.

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

SUPPORT FACILITIES INSTALLATION

A. General: Comply with the following:

E.

1. Maintain support facilities until near Substantial Completion. Remove before Substantial
Completion.

Traffic Controls: Comply with requirements of authorities having jurisdiction.

1. Protect existing site improvements to remain including curbs, pavement, and utilities.
Comply with regulations relating to use of streets and sidewalks, access to emergency
facilities and access for emergency vehicles.

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

Protect non-owned vehicular traffic.

5. Provide means of removing mud from construction related vehicle wheels before entering
streets.

B

Parking: Coordinate with Owner for temporary parking areas within project site for construction
personnel.

Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle
waste from construction operations. Comply with requirements of authorities having jurisdiction.
Comply with Division 01 Section "Execution" for progress cleaning requirements.

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

SECURITY AND PROTECTION FACILITIES INSTALLATION

A

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

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

2. Contractor shall be responsible for establishing and maintaining site security as
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warranted by site conditions.

3. Contractor shall prohibit public access to the area of work until Substantial Completion
is obtained. Utilize appropriate fencing, gates, signage, etc.

4. Provide barriers to prevent unauthorized entry to construction areas, to prevent access
to areas that could be hazardous to workers or the public and to protect existing facilities
and adjacent properties from damage from construction operations and demolition.

5. Provide temporary insulated weather tight closure of exterior openings to accommodate
acceptable working conditions and protection for Products, to allow for temporary
heating and maintenance of required ambient temperatures and to prevent entry of
unauthorized persons.

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

1. Comply with work restrictions specified in Division 01 Section "Summary."

C. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.

1. Temporary detour signage shall be developed and posted at each potential public access
point of the project (ten locations).
A. Signs shall be weather and vandal resistant, minimum 18” x 24” in size.

B. Indicate alternative routes for pedestrians and cyclists, either graphically or in simple

text form.

C. Contractor contact information shall be included on the sign.

D. Signs shall be replaced as needed throughout the contract term.

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

1. Prohibit smoking on the project site and areas of work.

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

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

3.5 OPERATION, TERMINATION, AND REMOVAL

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

B. Maintenance: Maintain facilities in good operating condition until removal.
C. Temporary Facility Changeover: Do not change over from using temporary security and

protection facilities to permanent facilities until Substantial Completion.

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

1. At Substantial Completion, clean and renovate permanent facilities used during

construction period. Comply with final cleaning requirements specified in Division 01
Section "Closeout Procedures."

3.6 Project Identification

A. Provide project identification sign. Coordinate with Owner for sign design. Erect on

site at location approved by Owner. No other signs are permitted without Owner
permission except those required by law.

END OF SECTION 015000
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SECTION 016000 PRODUCT REQUIREMENTS

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. This Section includes administrative and procedural requirements for selection of products for
use in project; product delivery, storage, and handling; manufacturers' standard warranties on
products; special warranties; product substitutions; and comparable products.

1.3 DEFINITIONS

A. Products: Items obtained for incorporating into the Work, whether purchased for Project or
taken from previously purchased stock. The term "product” includes the terms "material,"
"equipment," "system," and terms of similar intent.

1. Named Products: Items identified by manufacturer's product name, including make or
model number or other designation shown or listed in manufacturer's published product
literature that is current as of date of the Contract Documents.

2. New Products: Items that have not previously been incorporated into another project
or facility. Products salvaged or recycled from other projects are not considered new
products.

3. Comparable Product: Product that is demonstrated and approved by Architect through
submittal process to have the indicated qualities related to type, function, dimension,
in- service performance, physical properties, appearance, and other characteristics that
equal or exceed those of specified product.

B. Basis-of-Design Product Specification: A specification in which a single manufacturer's product
is named and accompanied by the words "basis-of-design product,” including make or model
number or other designation. In addition to the basis-of-design product description, product
attributes and characteristics may be listed to establish the significant qualities related to type,
function, in-service performance and physical properties, weight, dimension, durability, visual
characteristics, and other special features and requirements for purposes of evaluating
comparable products of additional manufacturers named in the specification.

C. Subject to Compliance with Requirements: Where the phrase "Subject to compliance with
requirements” introduces a product selection procedure in an individual Specification Section,
provide products qualified under the specified product procedure. In the event that a named
product or product by a named manufacturer does not meet the other requirements of the
specifications, select another named product or product from another named manufacturer
that does meet the requirements of the specifications. Submit a comparable product request, if
applicable.
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1.4 ACTION SUBMITTALS

A

Comparable Product Request Submittal: Submit request for consideration of each comparable
product. Identify basis-of-design product or fabrication or installation method to be replaced.
Include Specification Section number and title and Drawing numbers and titles.

1.

2.

Include data to indicate compliance with the requirements specified in “Comparable
Products" Article.

A/E’s Action: If necessary, Architect will request additional information or documentation
for evaluation within seven days of receipt of a comparable product request. Architect will
notify Contractor of approval or rejection of proposed comparable product request within
15 days of receipt of request, or seven days of receipt of additional information or
documentation, whichever is later.

a. Form of A/E’s Approval of Submittal: As specified in Section 013300
"Submittal Procedures."

b. Use product specified if A/E does not issue a decision on use of a comparable
product request within time allocated.

Basis-of-Design Product Specification Submittal: Comply with requirements in Section
013300 "Submittal Procedures." Show compliance with requirements.

1.5 QUALITY ASSURANCE

A

Compatibility of Options: If Contractor is given option of selecting between two or more products
for use on project, product selected shall be compatible with products previously selected, even
if previously selected products were also options.

Authorities Having Jurisdiction: Conform to requirements of all authorities having jurisdiction.

1.

Where conflicts exist between the requirements of the Contract Documents and those of
authorities having jurisdiction, the higher quality product shall be used.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A

Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft. Comply with manufacturer's written instructions.

Delivery and Handling:

1.

Schedule delivery to minimize long-term storage at project site and to prevent
overcrowding of construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items that are
flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other
losses.

3. Deliver products to project site in an undamaged condition in manufacturer's original sealed
container or other packaging system, complete with labels and instructions for handling,
storing, unpacking, protecting, and installing.

4. Inspect products on delivery to ensure compliance with the Contract Documents and to
ensure that products are undamaged and properly protected.

Storage:

1.

Store products to allow for inspection and measurement of quantity or counting of units.

PRODUCT REQUIREMENTS 016000 -6
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Store materials in a manner that will not endanger project structure.

Store products that are subject to damage by the elements, under cover in a weathertight
enclosure above ground, with ventilation adequate to prevent condensation.

Store cementitious products and materials on elevated platforms.

Comply with product manufacturer's written instructions for temperature, humidity,
ventilation, and weather-protection requirements for storage.

Protect stored products from damage and liquids from freezing.

1.7 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.

B. Submittal Time: Comply with requirements in Division 01 Section "Closeout Procedures."

PART 2 PRODUCTS

21 PRODUCT SELECTION PROCEDURES

A. General Product Requirements: Provide products that comply with the Contract Documents,
that are undamaged and, unless otherwise indicated, that are new at time of installation.

1.
2.

N o gk W

Provide products complete with accessories, trim, finish, fasteners, and other items needed
for a complete installation and indicated use and effect.

Standard Products: If available, and unless custom products or nonstandard options are
specified, provide standard products of types that have been produced and used
successfully in similar situations on other projects.

Owner reserves the right to limit selection to products with warranties not in conflict with
requirements of the Contract Documents.

Where products are accompanied by the term "as selected," Architect will make selection.
Where products are accompanied by the term "match sample," sample to be matched is
Engineer's.

Descriptive, performance, and reference standard requirements in the Specifications
establish "salient characteristics" of products.

Or Equal: Where products are specified by name and accompanied by the term "or equal”
or "or approved equal" or "or approved," comply with provisions in Part 2 "Comparable
Products" Article to obtain approval for use of an unnamed product.

B. Product Selection Procedures:

o & w0 BN

Product: Where Specifications name a single product and manufacturer, provide the
named product that complies with requirements.

Manufacturer/Source: Where Specifications name a single manufacturer or source,
provide a product by the named manufacturer or source that complies with requirements.
Products: Where Specifications include a list of names of both products and
manufacturers, provide one of the products listed that complies with requirements.
Manufacturers: Where Specifications include a list of manufacturers' names, provide a
product by one of the manufacturers listed that complies with requirements.

Product Options: Where Specifications indicate that sizes, profiles, and dimensional
requirements on Drawings are based on a specific product or system, provide the
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specified product or system. Comply with provisions in Part 2 "Product Substitutions"
Article for consideration of an unnamed product or system.

6. Basis-of-Design Product: Where Specifications name a product and include a list of
manufacturers, provide the specified product or a comparable product by one of the other
named manufacturers. Drawings and Specifications indicate sizes, profiles, dimensions,
and other characteristics that are based on the product named. Comply with provisions in
Part 2 "Comparable Products" Article for consideration of an unnamed product by the other
named manufacturers.

7. Visual Matching Specification: Where Specifications require matching an established
Sample, select a product that complies with requirements and matches Engineer's sample.
A/E’s decision will be final on whether a proposed product match.

8. Visual Selection Specification: Where Specifications include the phrase "as selected from
manufacturer's colors, patterns, textures" or a similar phrase, select a product that
complies with other specified requirements.

a. Standard Range: Where Specifications include the phrase "standard range of colors,
patterns, textures" or similar phrase, Architect will select color, pattern, density, or
texture from manufacturer's product line that does not include premium items.

b. Full Range: Where Specifications include the phrase "full range of colors, patterns,
textures" or similar phrase, Architect will select color, pattern, density, or texture from
manufacturer's product line that includes both standard and premium items.

22 COMPARABLE PRODUCTS

A. Conditions for Consideration of Comparable Products: Architect will consider Contractor's
request for comparable product when the following conditions are satisfied. If the following
conditions are not satisfied, Architect may return requests without action, except to record
noncompliance with these requirements:

1. Evidence that proposed product does not require revisions to the Contract Documents,
is consistent with the Contract Documents, will produce the indicated results, and is
compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in
the Specifications. Significant product qualities include attributes such as type, function,
in- service performance and physical properties, weight, dimension, durability, visual
characteristics, and other specific features and requirements.

3. Evidence that proposed product provides specified warranty.

4, List of similar installations for completed projects with project names and addresses
and names and addresses of engineers and owners, if requested.

5.  Samples, if requested.

23 PRODUCT SUBSTITUTIONS

A. Comply with requirements in Section 013300 "Submittal Procedures." Show compliance with
requirements.

PART 3 EXECUTION (Not Used)

END OF SECTION 016000
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SECTION 017300
EXECUTION

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. This Section includes general procedural requirements governing execution of the work
including, but not limited to, the following:

Construction layout.

Field engineering and surveying.

General installation of products.
Coordination of Owner-installed products.
Progress cleaning.

Starting and adjusting.

Protection of installed construction.
Correction of the work.

NGO AWN =

1.3 SUBMITTALS

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

B. Cutting and Patching Plan: Submit plan describing procedures at least 10 days prior to the
time cutting and patching will be performed. Include the following information:

1. Extent: Describe reason for and extent of each occurrence of cutting and patching

2. Changes to In-Place Construction: Describe anticipated results. Include changes to
structural elements and operating components as well as changes in building appearance
and other significant visual elements

3. Products: List products to be used for patching and firms or entities that will perform

patching work

Dates: Indicate when cutting and patching will be performed

Utilities and Mechanical and Electrical Systems: List services and systems that cutting and

patching procedures will disturb or affect. List services and systems that will be relocated

and those that will be temporarily out of service. Indicate length of time permanent services

and systems will be disrupted

a. Include description of provisions for temporary services and systems during
interruption of permanent services and systems

i

C. Certified Surveys: As required for As-Builts and/or permit close-out processes.
14 QUALITY ASSURANCE

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

EXECUTION 017300-9
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B. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of
construction elements.

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

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

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

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

5. Remove and replace construction that has been cut and patched in a visually
unsatisfactory manner

C. Cutting and Patching Conference: Before proceeding, meet at Project site with parties
involved in cutting and patching, including mechanical and electrical trades. Review areas
of potential interference and conflict. Coordinate procedures and resolve potential conflicts
before proceeding

D. Authorities Having Jurisdiction: Conform to requirements of all authorities having jurisdiction.

1. Where conflicts exist between the requirements of the Contract Documents and those of
authorities having jurisdiction, the higher quality or more restrictive requirement shall apply.

PART 2 PRODUCTS (Not Used)
PART 3 EXECUTION

3.1 EXAMINATION

A. Existing Conditions: The existence and location of site improvements, underground and other
utilities, and construction indicated as existing are not guaranteed. Before beginning site work,
investigate and verify the existence and location of site improvements, underground utilities
and other utilities, and other construction affecting the work.

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

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

B. Acceptance of Conditions: Examine substrates, areas, and conditions, with Installer or
Applicator present where indicated, for compliance with requirements for installation tolerances
and other conditions affecting performance. Record observations.

1.  Written Report: Where a written report listing conditions detrimental to performance of the
work is required by other Sections, include the following:
a. Description of the work.
b. List of detrimental conditions, including substrates.
c. List of unacceptable installation tolerances.
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d. Recommended corrections.

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

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

PREPARATION

A

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

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

Review of Contract Documents and Field Conditions: Immediately on discovery of the need
for clarification of the Contract Documents caused by differing field conditions outside the
control of Contractor, submit a request for information to Architect according to requirements
in Section 013100 "Project Management and Coordination."

CONSTRUCTION LAYOUT

A

Verification: Before proceeding to lay out the work, verify layout information shown on
Drawings. If discrepancies are discovered, notify Architect promptly.

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

2. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain
required dimensions.

3. Inform installers of lines and levels to which they must comply.

4. Check the location, level and plumb, of every major element as the work progresses.

5. Notify Architect when deviations from required lines and levels exceed allowable
tolerances.

Site Improvements: Locate and lay out site improvements, including pavements, grading, fill
and topsoil placement, utility slopes, and invert elevations.

Record Log: Maintain a log of layout control work. Record deviations from required lines and
levels. Include beginning and ending dates and times of surveys, weather conditions, name
and duty of each survey party member, and types of instruments and tapes used. Make the log
available for reference by Engineer.

INSTALLATION

A

C.

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

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

Comply with manufacturer's written instructions and recommendations for installing products
in applications indicated.

Install products at the time and under conditions that will ensure the best possible results.

EXECUTION 017300 — 11



PRJ_Fire Station #18 Renovations
City of Charleston, SC
Department of Parks

Maintain conditions required for product performance until Substantial Completion.

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

E. Tools and Equipment: Do not use tools or equipment that produce harmful noise levels without
providing appropriate PPE to all personnel and mitigating noise trespass to adjacent
properties.

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

G. Anchors and Fasteners: Provide anchors and fasteners as required to anchor each component
securely in place, accurately located and aligned with other portions of the work.

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

2. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions
for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with
integral anchors, that are to be embedded in concrete or masonry. Deliver such items to
project site in time for installation.

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

I. Hazardous Materials: Use products, cleaners, and installation materials that are not considered
hazardous.

3.5 CUTTING AND PATCHING

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

1. Cutin-place construction to provide for installation of other components or performance
of other construction, and subsequently patch as required to restore surfaces to their
original condition.

B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during installation or cutting and patching operations, by methods and with materials
so as not to void existing warranties.

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

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

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

F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems

are required to be removed, relocated, or abandoned, bypass such services/systems before
cutting to minimize interruption to occupied areas.
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G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar
operations, including excavation, using methods least likely to damage elements retained or
adjoining construction. If possible, review proposed procedures with original Installer; comply
with original Installer's written recommendations.

1.

@ N

6.

In general, use hand or small power tools designed for sawing and grinding, not
hammering and chopping. Cut holes and slots neatly to minimum size required, and with
minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use.
Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.
Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a
diamond-core drill.

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

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

Proceed with patching after construction operations requiring cutting are complete.

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

1.

2.

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

Exposed Finishes: Restore exposed finishes of patched areas and extend finish
restoration into retained adjoining construction in a manner that will minimize evidence
of patching and refinishing.

a. Clean piping, conduit, and similar features before applying paint or other finishing
materials.
b. Restore damaged pipe covering to its original condition.

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

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

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

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

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

EXECUTION
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3.6 OWNER-INSTALLED PRODUCTS

A

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

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

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

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

3.7 PROGRESS CLEANING

A

H.

General: Clean project site and work areas daily, including common areas. Coordinate
progress cleaning for joint-use areas where more than one installer has worked. Enforce
requirements strictly. Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and
debris.

2. Do not hold materials more than 7 days during normal weather or 3 days if the
temperature is expected to rise above 80 deg F.

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

Site: Maintain project site free of waste materials and debris.

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

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the work, broom-clean or vacuum the entire
work area, as appropriate.

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

Waste Disposal: Burying or burning waste materials on-site will not be permitted. Washing
waste materials down sewers or into waterways will not be permitted.

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

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

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

STARTING AND ADJUSTING

A

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

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

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

Manufacturer's Field Service: If a factory-authorized service representative is required to
inspect field-assembled components and equipment installation, comply with qualification
requirements in Division 01 Section "Quality Requirements."

PROTECTION OF INSTALLED CONSTRUCTION

A

B.

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

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

CORRECTION OF THE WORK

A

Repair or remove and replace defective construction. Restore damaged substrates and
finishes. Comply with requirements in Division 02 specifications for the materials and finishes
requiring replacement and/or restoration.

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up
with matching materials, and properly adjusting operating equipment.

Restore permanent facilities used during construction to their specified condition.

Remove and replace damaged surfaces that are exposed to view if surfaces cannot be
repaired without visible evidence of repair.

Repair components that do not operate properly. Remove and replace operating components
that cannot be repaired.

Remove and replace chipped, scratched, and broken glass or reflective surfaces.

END OF SECTION 017300
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SECTION 017700
CLOSEOUT PROCEDURES

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

Substantial completion procedures
Inspection procedures

Final completion procedures
Warranties

Project Record Documents
Operation and Maintenance Data
Final cleaning

Nooabkbwd -~

1.3 SUBSTANTIAL COMPLETION

A.  Preliminary Procedures: Before requesting inspection for determining date of Substantial
Completion, complete the following. List items below that are incomplete in request.

1. Prepare a list of items to be completed and corrected (punch list), the value of items on

the list, and reasons why the work is not complete.

Advise Owner of pending insurance changeover requirements.

Submit specific warranties, workmanship bonds, maintenance service agreements, final

certifications, and similar documents.

Obtain and submit releases permitting Owner unrestricted use of the work and access to

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

releases.

5. Prepare and submit Project Record Documents, operation and maintenance manuals,
Final Completion construction photographs, damage or settlement surveys, property
surveys, and similar final record information.

6. Deliver tools, spare parts, extra materials, and similar items to location designated by
Owner. Label with manufacturer's name and model number where applicable.

7. Where applicable, make final changeover of permanent locks and deliver keys to Owner.
Advise Owner's personnel of changeover in security provisions.

8.  Complete startup testing of systems.

9. Submit test/adjust/balance records.

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

11.  Advise Owner of changeover in heat and other utilities.

12. Submit changeover information related to Owner's occupancy, use, operation, and
maintenance.

13. Complete final cleaning requirements, including touchup painting.

14. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual
defects.

rowbd
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B. Inspection: Submit a written request for inspection for Substantial Completion. On receipt of
request, Engineer will either proceed with inspection or notify Contractor of unfulfilled
requirements. Engineer will prepare the Certificate of Substantial Completion after inspection
or will notify Contractor of items, either on Contractor's list or additional items identified by
Engineer, that must be completed or corrected before certificate will be issued.

1. Reinspection: Request reinspection when the work identified in previous inspections as
incomplete is completed or corrected.
2. Results of completed inspection will form the basis of requirements for Final Completion.

1.4 FINAL COMPLETION

A. Preliminary Procedures: Before requesting final inspection for determining date of Final
Completion, complete the following:

1. Submit a final Application for Payment according to Division 01 Section "Payment
Procedures."

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

3. Submit evidence of final, continuing insurance coverage complying with insurance
requirements.

4. Instruct Owner's personnel in operation, adjustment, and maintenance of products,
equipment, and systems.

B. Inspection: Submit a written request for final inspection for acceptance. On receipt of request,
Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.
Architect will prepare a final Certificate for Payment after inspection or will notify Contractor of
construction that must be completed or corrected before certificate will be issued.

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

1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A. Preparation: Submit three copies of list. Include name and identification of each space and
area affected by construction operations for incomplete items and items needing correction
including, if necessary, areas disturbed by Contractor that are outside the limits of construction.
Use CSI Form 14.1A or other approved form.

1. Organize list of spaces in sequential order.

2. Include the following information at the top of each page:
Project name.

Date.

Name of A/E.

Name of Contractor.

Page number
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1.6 WARRANTIES

A. Submittal Time: Submit written warranties on request of A/E for designated portions of the work
where commencement of warranties other than date of Substantial Completion is
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indicated.

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

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

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

1. Submit electronically.
E. Provide additional copies of each warranty to include in operation and maintenance manuals.

F. Where required, provide warranties, bonds, and certifications to authorities having jurisdiction
as necessary for their acceptance of the work for operation and maintenance.

1.7 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the
Work:

Drawings.

Specifications.

Addenda.

Change Orders and other modifications to the Contract.

Reviewed shop drawings, product data, and samples.

Manufacturer's instruction for assembly, installation, and adjusting.

Ensure entries are complete and accurate, enabling future reference by Owner.

Store record documents separate from documents used for construction.

Record information concurrent with construction progress.

Specifications: Legibly mark and record at each product section description of actual

products installed, including the following:

1. Manufacturer's name and product model and number.

2. Product substitutions or alternates utilized.

3. Changes made by Addenda and modifications.

F. Record Drawings and Shop Drawings: Legibly mark each item to record actual construction
including:
1. Field changes of dimension and detail.
2. Details not on original Contract drawings.

Ok wWwhN =~
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1.8 OPERATION AND MAINTENANCE DATA

A. Source Data: For each product or system, list names, addresses and telephone numbers of
Subcontractors and suppliers, including local source of supplies and replacement parts.

B. Product Data: Mark each sheet to clearly identify specific products and component parts,
and data applicable to installation. Delete inapplicable information.

C. Drawings: Supplement product data to illustrate relations of component parts of equipment
and systems, to show control and flow diagrams. Do not use Project Record Documents as
maintenance drawings.

D. Typed Text: As required to supplement product data. Provide logical sequence of
instructions for each procedure, incorporating manufacturer's instructions.
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1.9 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

A

B.

For Each Product, Applied Material, and Finish:

1. Product data, with catalog number, size, composition, and color and texture
designations.

2. Information for re-ordering custom manufactured products.

Instructions for Care and Maintenance: Manufacturer's recommendations for cleaning

agents and methods, precautions against detrimental cleaning agents and methods, and

recommended schedule for cleaning and maintenance.

Where additional instructions are required, beyond the manufacturer's standard printed

instructions, have instructions prepared by personnel experienced in the operation and

maintenance of the specific products.

1.10 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A

Tomm

o -

For Each Item of Equipment and Each System:

1. Description of unit or system, and component parts.

2. |dentify function, normal operating characteristics, and limiting conditions.

3. Include performance curves, with engineering data and tests.

4. Complete nomenclature and model number of replaceable parts.

Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

Operating Procedures: Include start-up, break-in, and routine normal operating instructions
and sequences. Include regulation, control, stopping, shut-down, and emergency
instructions. Include summer, winter, and any special operating instructions.
Maintenance Requirements: Include routine procedures and guide for preventative
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions.

Provide servicing and lubrication schedule, and list of lubricants required.

Include manufacturer's printed operation and maintenance instructions

Include sequence of operation by controls manufacturer.

Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

Provide control diagrams by controls manufacturer as installed.

Additional Requirements: As specified in individual product specification sections.

1.11  ASSEMBLY OF OPERATION AND MAINTENANCE MANUALS

Assemble operation and maintenance data into durable manuals for Owner's personnel
use, with data arranged in the same sequence as, and identified by, the specification
sections.

Where systems involve more than one specification section, provide separate tabbed
divider for each system.

Prepare instructions and data by personnel experienced in maintenance and operation of
described products.

Prepare data in the form of an instructional manual.

Binders: Commercial quality, 8-1/2 by 11-inch three D side ring binders with durable plastic
covers; 2 inch maximum ring size. When multiple binders are used, correlate data into
related consistent groupings.

Cover: Identify each binder with typed or printed titte OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

Project Directory: Title and address of Project; names, addresses, and telephone numbers
of Architect, Consultants, Contractor and subcontractors, with names of responsible
parties.
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H. Tables of Contents: List every item separated by a divider, using the same identification as
on the divider tab; where multiple volumes are required, include all volumes Tables of
Contents in each volume, with the current volume clearly identified.

I. Dividers: Provide tabbed dividers for each separate product and system; identify the
contents on the divider tab; immediately following the divider tab include a description of
product and major component parts of equipment.

J. Text: Manufacturer's printed data, or typewritten data on 24 pound paper.

K. Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger
drawings to size of text pages.

L. Arrange content by systems under section numbers and sequence of Table of Contents of
this Project Manual.

M. Contents: Prepare a Table of Contents for each volume, with each product or system
description identified, in three parts as follows:

1. Part 1: Directory, listing names, addresses, and telephone numbers of Architect,
Contractor, Subcontractors, and major equipment suppliers.

2. Part 2: Operation and maintenance instructions, arranged by system and subdivided by
specification section. For each category, identify names, addresses, and telephone
numbers of Subcontractors and suppliers. Identify the following:

Significant design criteria.

List of equipment.

Parts list for each component.

Operating instructions.

Maintenance instructions for equipment and systems.

Maintenance instructions for special finishes, including recommended cleaning

methods and materials, and special precautions identifying detrimental agents.

3. Part 3: Project documents and certificates, including the following:

a. Shop drawings and product data.

-0 Q0T

PRODUCTS
MATERIALS

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

EXECUTION

FINAL CLEANING

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

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

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

Substantial Completion for entire project or for a portion of project:

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

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

c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
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d. Remove tools, construction equipment, machinery, and surplus material from project
site.

e. Remove snow and ice to provide safe access.

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

g. Remove labels that are not permanent.

h. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.
Replace finishes and surfaces that cannot be satisfactorily repaired or restored or
that already show evidence of repair or restoration.

i. Wipe surfaces of equipment. Remove excess lubrication, paint and mortar droppings,
and other foreign substances.

j-  Replace parts subject to unusual operating conditions.

k. Leave project clean and ready for occupancy.

C. Comply with safety standards for cleaning. Do not burn waste materials. Do not bury debris or
excess materials on Owner's property. Do not discharge volatile, harmful, or dangerous
materials into drainage systems. Remove waste materials from project site and dispose of
lawfully.

END OF SECTION 017700
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SECTION 017900
DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.1

1.2

1.3

14

A

RELATED DOCUMENTS

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

SUMMARY

Section includes administrative and procedural requirements for instructing Owner's
personnel, including the following:

1. Instruction in operation and maintenance of systems, subsystems, and equipment.
2. Demonstration and training video recordings.
INFORMATIONAL SUBMITTALS

Instruction Program: Submit outline of instructional program for demonstration and training,
including a list of training modules and a schedule of proposed dates, times, length of
instruction time, and instructors' names for each training module. Include learning objective
and outline for each training module.

1. Indicate proposed training modules using manufacturer-produced demonstration and
training video recordings for systems, equipment, and products in lieu of video
recording of live instructional module.

Qualification Data: For instructor.

Attendance Record: For each training module, submit list of participants and length of
instruction time.

Evaluations: For each participant and for each training module, submit results and
documentation of performance-based test.

CLOSEOUT SUBMITTALS

Demonstration and Training Video Recordings: Submit two copies within seven days of end
of each training module.

1. Identification: On each copy, provide an applied label with the following information:

Name of Project.

Name and address of videographer.
Name of Architect.

Name of Construction Manager.
Name of Contractor.

Date of video recording.

-0 Q00O

2. At completion of training, submit complete training manual(s) for Owner's use
prepared in same paper and PDF file format required for operation and maintenance
manuals specified in Section 01 78 00 Closeout Submittals.
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1.5 QUALITY ASSURANCE

A. Facilitator Qualifications: A firm or individual experienced in training or educating
maintenance personnel in a training program similar in content and extent to that indicated
for this Project, and whose work has resulted in training or education with a record of
successful learning performance.

B. Instructor Qualifications: A factory-authorized service representative, experienced in
operation and maintenance procedures and training.

1.6 COORDINATION

A. Coordinate instruction schedule with Owner's operations. Adjust schedule as required to
minimize disrupting Owner's operations and to ensure availability of Owner's personnel.

B. Coordinate instructors, including providing notification of dates, times, length of instruction
time, and course content.

C. Coordinate content of training modules with content of approved emergency, operation, and
maintenance manuals. Do not submit instruction program until operation and maintenance
data have been reviewed and approved by Architect.

1.7 INSTRUCTION PROGRAM

A. Program Structure: Develop an instruction program that includes individual training modules
for each system and for equipment not part of a system, as required by individual
Specification Sections.

B. Training Modules: Develop a learning objective and teaching outline for each module.
Include a description of specific skills and knowledge that participant is expected to master.
For each module, include instruction for the following as applicable to the system,
equipment, or component:

1. Basis of System Design, Operational Requirements, and Criteria: Include the
following:
a. System, subsystem, and equipment descriptions.
b. Performance and design criteria if Contractor is delegated design
responsibility.
C. Operating standards.
d. Regulatory requirements.
e. Equipment function.
f. Operating characteristics.
g. Limiting conditions.
2. Documentation: Review the following items in detail:
a. Emergency manuals.
b. Systems and equipment operation manuals.
C. Systems and equipment maintenance manuals.
d. Product maintenance manuals.
e. Project Record Documents.
f. Identification systems.
g. Warranties and bonds.
h. Maintenance service agreements and similar continuing commitments.
3 Emergencies: Include the following, as applicable:
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Instructions on meaning of warnings, trouble indications, and error messages.
Instructions on stopping.

Shutdown instructions for each type of emergency.

Operating instructions for conditions outside of normal operating limits.
Sequences for electric or electronic systems.

Special operating instructions and procedures.

"0 Q0T

4. Operations: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.

Regulation and control procedures.

Control sequences.

Safety procedures.

Instructions on stopping.

Normal shutdown instructions.

Operating procedures for emergencies.

Operating procedures for system, subsystem, or equipment failure.
Seasonal and weekend operating instructions.

L. Required sequences for electric or electronic systems.
m. Special operating instructions and procedures.

AT T SQ@m0 00T

5. Adjustments: Include the following:
a. Alignments.
b. Checking adjustments.
C. Noise and vibration adjustments.
d. Economy and efficiency adjustments.

6. Troubleshooting: Include the following:
a. Diagnostic instructions.
b. Test and inspection procedures.

7. Maintenance: Include the following:
a. Inspection procedures.
b. Types of cleaning agents to be used and methods of cleaning.
C. List of cleaning agents and methods of cleaning detrimental to product.
d. Procedures for routine cleaning.
e. Procedures for preventive maintenance.
f. Procedures for routine maintenance.
g. Instruction on use of special tools.

1.8 PREPARATION

A. Assemble educational materials necessary for instruction, including documentation and
training module.

B. Set up instructional equipment at instruction location.
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1.9 INSTRUCTION
A. Facilitator: Engage a qualified facilitator to prepare instruction program and training
modules, to coordinate instructors, and to coordinate between Contractor and Owner for

number of participants, instruction times, and location.

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain
systems, subsystems, and equipment not part of a system.

C. Scheduling: Provide instruction at mutually agreed-on times. For equipment that requires
seasonal operation, provide similar instruction at start of each season.

1. Schedule training with Owner with at least seven days' advance notice.

D. Training Location and Reference Material: Conduct training on-site in the completed and
fully operational facility using the actual equipment in-place. Conduct training using final
operation and maintenance data submittals.

PART 2 - PRODUCTS

PART 3 - EXECUTION

END OF SECTION
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SECTION 02 41 00
DEMOLITION
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Selective demolition of building elements for alteration purposes.
1.02 RELATED REQUIREMENTS
A. Section 01 10 00 - Summary: Limitations on Contractor's use of site and premises.

B. Section 01 50 00 - Temporary Facilities and Controls: Site fences, security, protective barriers,
and waste removal.

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

B. Project Record Documents: Accurately record actual locations of capped and active utilities
and subsurface construction.

PART 3 EXECUTION
2.01 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with applicable codes and regulations for demolition operations and safety of adjacent
structures and the public.
1. Obtain required permits.
2.  Use of explosives is not permitted.
3. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be
removed; do not allow worker or public access within range of potential collapse of
unstable structures.

4.  Provide, erect, and maintain temporary barriers and security devices.

5. Use physical barriers to prevent access to areas that could be hazardous to workers or the
public.

6. Conduct operations to minimize effects on and interference with adjacent structures and
occupants.

7. Do not close or obstruct roadways or sidewalks without permit.

8. Conduct operations to minimize obstruction of public and private entrances and exits; do
not obstruct required exits at any time; protect persons using entrances and exits from
removal operations.

9.  Obtain written permission from owners of adjacent properties when demolition equipment
will traverse, infringe upon or limit access to their property.

w

Do not begin removal until receipt of notification to proceed from Owner.

o

Do not begin removal until built elements to be salvaged or relocated have been removed.

D. Protect existing structures and other elements that are not to be removed.
1. Provide bracing and shoring.
2.  Prevent movement or settlement of adjacent structures.
3.  Stop work immediately if adjacent structures appear to be in danger.
E. Minimize production of dust due to demolition operations; do not use water if that will result in
ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.

F. If hazardous materials are discovered during removal operations, stop work and notify Architect
and Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's,
and mercury.

2.02 EXISTING UTILITIES
A. Protect existing utilities to remain from damage.
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B. Do not disrupt public utilities without permit from authority having jurisdiction.
C. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7
days prior written notification to Owner.
D. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at

least 3 days prior written notification to Owner.

2.03 SELECTIVE DEMOLITION FOR ALTERATIONS

A

Drawings showing existing construction and utilities are based on casual field observation and

existing record documents only.

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

2. Report discrepancies to Architect before disturbing existing installation.

3.  Beginning of demolition work constitutes acceptance of existing conditions that would be
apparent upon examination prior to starting demolition.

Separate areas in which demolition is being conducted from other areas that are still occupied.
1. Provide, erect, and maintain temporary dustproof partitions of construction specified in
Section 01 50 00 in locations indicated on drawings.

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

Remove existing work as indicated and as required to accomplish new work.

1. Remove items indicated on drawings.

2. Patch walls flush with similar materials at intersections where existing walls have been
demolished.

Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and

Telecommunications): Remove existing systems and equipment as indicated.

1. Maintain existing active systems that are to remain in operation; maintain access to
equipment and operational components.

2.  Remove, store and protect existing mechanical equipment to be reinstalled as part of new
construction.

3.  Verify that abandoned services serve only abandoned facilities before removal.

4. Remove abandoned pipe, ducts, conduits, and equipment, including those above
accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification.

Protect existing work to remain.

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

2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.

4. Patch as specified for patching new work.

2.04 DEBRIS AND WASTE REMOVAL

A
B.

Remove debris, junk, and trash from site.
Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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CAST IN PLACE CONCRETE

SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.01

A

1.02

A

C.

RELATED DOCUMENTS

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

Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials,

mixture design, placement procedures, and finishes, for the following:

1. Footings.

2. Grade beams.

3. Slabs-on-grade.

4. Slabs on deck.

Products installed, but not furnished, under this Section include the following:

1. Anchor rods and embed plates indicated to be cast into cast-in-place concrete, furnished
under Division 05 Section "Structural Steel Framing"

Related Sections:

1. Division 01 Section "Quality Requirements" for independent testing agency procedures
and administrative requirements.

1.03 PERFORMANCE REQUIREMENTS

A

1.04

1.05

Moisture level in finished concrete shall be within limits acceptable to types of finish flooring
indicated. Test methods and acceptable limits shall be as specified in Division 09 finish flooring
Sections, or as required by finish flooring manufacturer's written product data or certified written
statement. General Contractor is responsible for choosing and implementing methods of limiting
excessive moisture during construction and curing, or remedial treatment, process, or other
means to bring moisture level within acceptable limits, and for assigning and contracting for
these responsibilities to installers

DEFINITIONS

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.

SUBMITTALS

Contractor’s Statement of Responsibility Per Division 01 Section "Collective Inspections and
Structural Testing"

Design Mixtures: For each concrete mixture.

1. Mix design submittals shall include test results and/or trial batch data that meet or exceed
the required average compressive strength as required by ACI 301.

2. Trial batches shall consist of identical cementitious materials, fine and course
aggregates, and admixtures to be used for mix design.

3. Submit alternate design mixtures when characteristics of materials, Project conditions,
weather, test results, or other circumstances warrant adjustments.

4. Design mixtures shall be coordinated with means of transport from point of delivery to

point of placement. Allowances shall be made for changes in properties due to means of
transport (from point of delivery to point of placement).

5. For mixes to be transported (i.e. pumped) from point of delivery to point of placement
include a statement as to the expected property changes (i.e. unit weight and air content)
from point of delivery to point of placement.

Steel Reinforcement Shop Drawings:

1. Drawings that detail fabrication, bending, and placement.

2. 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 bar supports for concrete reinforcement.

3. Identify all step footing locations and associated reinforcing
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1.06

CAST IN PLACE CONCRETE
4. Identify and dimension all grade beam and tie beam construction joints
5. Include slab on grade construction joint reinforcement
6. Construction Joint Layout: Indicate proposed construction joints required to construct the
structure.
a. Location of construction joints is subject to approval of the Architect.
Qualification Data:
1. For ready-mix concrete manufacturer.
2. For Cartridge injection adhesive installer. Include manufacturer's training certificates or

letter from manufacturer certifying training was complete with a list of individuals that
were trained
Material Certificates: For each of the following indicating compliance with the required
standards and signed by manufacturers:
1. Vapor retarders
Research/Evaluation Reports:
1. Submit ICC reports for the following:

a. Cartridge Injection Adhesive
Hot Weather Program (As required, see below):
1. Describe in detail procedure for working in Hot Weather when concrete temperatures

exceed the specified limits. Included detailed description of methods, materials, and
equipment to be used to comply with requirements.
Substitutions for Cartridge Injection Adhesive:

1. Substitution requests may only be made using products with ICC-ESR reports for the
product in the specific substrate.
2. Substitution request shall include signed and sealed calculations demonstrating that the

product is capable of providing equivalent performance of the specified product for each
specific location and condition when calculated using the data in the referenced ESR
report and in accordance with the appropriate design procedure and standards required
by the building code.

3. Substitution request shall specify the diameter and embedment depth of the substituted
product

4. Any increase in material cost resulting from the substitution shall be the responsibility of
the contractor.

QUALITY ASSURANCE

Installer Qualifications: The installer shall be experienced placing, finishing, curing, treating and

protecting concrete equal in material, design and scope to that required for this project

Cartridge Injection Adhesive Installer Training: Conduct a thorough training session with the

manufacturer's representative. Each individual responsible for the installation of anchors shall

attend the training session. Training shall consist of a review of the complete process for the

installation of the anchors and the use of proper equipment for driling and installing the

anchors, to include but not limited to:

Hole drilling procedure. Clarify acceptability of rotary hammer drilling and/or core drilling.

Hole drilling equipment

Type and diameter of drill bits

Hole preparation and hole cleaning technique

Hole cleaning equipment

Adhesive injection technique

Adhesive injection equipment

. Adhesive curing requirements

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete

products and that complies with ASTM C 94/C 94M requirements for production facilities and

equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

Testing Agency Qualifications: An independent agency qualified according to ASTM C 1077

and ASTM E 329 for testing indicated.

N>R WON =
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E.

F.

G.

1.07

A

CAST IN PLACE CONCRETE

1. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing
Technician and Concrete Laboratory Testing Technician - Grade |l. Testing Agency
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician -
Grade II.

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.

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 and Section 7,
"Lightweight Concrete.

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

3. ACI 318, “Building Code Requirements for Structural Concrete”.

Concrete Testing Service: Engage a qualified independent testing agency to perform material

evaluation tests and to design concrete mixtures.

DELIVERY, STORAGE, AND HANDLING

Steel Reinforcement:

1. Deliver, store, and handle steel reinforcement to prevent bending and damage.
2. Maintain reinforcement free of dirt and other deleterious materials.
3. Store reinforcing on dunnage or other supports up off of ground.

PART 2 - PRODUCTS

2.01

A

B.

C.

D.

2.02

A

B.
C.

2.03

A

B.

FORM-FACING MATERIALS

Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

1. Plywood, metal, or other approved panel materials.

Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material.
Provide lumber dressed on at least two edges and one side for tight fit.

Form-Release Agent: Commercially formulated form-release agent that will not bond with,
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of
concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of
concrete on removal.

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of exposed
concrete surface.

2. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in
concrete surface.

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing

or waterproofing.
STEEL REINFORCEMENT
Reinforcing Bars:
1. ASTM A 615/A 615M, deformed, Grade 60.
Plain-Steel Wire: ASTM A 82/A 82M, as drawn.
Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from as-drawn
steel wire into flat sheets.
REINFORCEMENT ACCESSORIES
Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with ends
square and free of burrs.
Bar Supports: Concrete Brick, Standees, Bolsters, chairs, spacers, supplementary reinforcing
steel and other devices for spacing, supporting, and fastening reinforcing bars and welded wire
reinforcement in place including measures for supporting and anchoring reinforcing intermediate
and top layers of reinforcing. 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:
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2.04

2.06

2.07

CAST IN PLACE CONCRETE

1. For concrete surfaces exposed to view where legs of wire bar supports contact forms,

use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar
supports.

2. Concrete brick supports are limited to use in supporting the bottom mat of below grade

foundation reinforcing steel. Concrete brick supports shall consist of solid units of unit
strength equal to or greater than associated foundation concrete. Submit material test
reports for approval.
Cartridge Injection Adhesive: A two part adhesive injection system for anchorage of new
reinforcing steel to existing concrete construction.
1. Where adhesive manufacturer is not indicated, subject to compliance with requirements
and acceptance by the Architect, provide the following or approved equal:
a. Hilt HIT RE 500 V3 Adhesive Anchorage System, ICC ESR-3814.
CONCRETE MATERIALS
Cementitious Material: Use the following cementitious materials, of the same type, brand, and
source, throughout Project:
1. Portland Cement: ASTM C 150, Type I, Type I/ll or Type lll unless noted otherwise.
Supplement with Fly Ash: ASTM C 618, Class F.
Normal-Weight Aggregates: ASTM C 33, graded. Provide aggregates from a single
source with documented service record data of at least 10 years' satisfactory service in similar
applications and service conditions using similar aggregates and cementitious materials.
1. Coarse Aggregate

a. Maximum Coarse-Aggregate Size: 3/4 inch nominal.
b. Class: Per ASTM C33 requirements for the concrete use and region of the project
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Lightweight Aggregate: ASTM C 330, 3/4-inch nominal maximum aggregate size.

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

ADMIXTURES

Air-Entraining Admixture: ASTM C 260.

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.

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Accelerating Admixture: Non-Chloride, ASTM C494/494M, Type C.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.

. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type Il

VAPOR BARRIERS

Vapor barrier shall have all of the following qualities:

1. Maintain permeance of less than 0.01 Perms [grains/(ft2 - hr - inHg)] as tested in
accordance with mandatory conditioning tests per ASTM E1745 Section 7.1 (7.1.1-7.1.5).

2. Other performance criteria:
a. Strength: ASTM E1745 Class A.
b. Thickness: 15 mils minimum

3. Provide third party documentation that all testing was performed on a single production
roll per ASTM E1745 Section 8.1

Vapor barrier products:

1. Basis of Design: Stego Wrap Vapor Barrier (15-mil) by Stego Industries LLC

2. Approved Alternate: Vaporguard by Reef Industries

3. Approved Alternate: Miostop Ultra 15 Mil

4. No substitutions

Seam Tape: Manufacturer's recommended adhesive or pressure-sensitive tape.

CAPILLARY BARRIERS:.:.

Noohrwh =
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A clean, compactable and trimmable granular fill with material passing the No. 200 sieve having
less than 3 percent clay or friable particles. The material shall remain stable and support
construction traffic and complying with one of the following:

1. A local state DOT approved road base material with 100 percent passing the 1 %" sieve,
15 to 55 percent passing the No. 4 sieve, and less than 5% passing the No. 200 sieve.

2. A material complying with ASTM D1241, Type | with less than 5% passing the No. 200
sieve.

LIQUID FLOOR TREATMENTS

See architectural specifications.

CURING MATERIALS

Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application

to fresh concrete.

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

Water: Potable.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,

dissipating, certified by curing compound manufacturer to not interfere with bonding of floor

covering.

Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1,

Class A.

RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: Provide one of the following.

1. Flexible lightweight, non-staining, polythelene, closed cell, non-absorbent, uv stable,
compressible foam with a pre-scored removable strip to allow for clean and uniform
sealant joint as follows:

a. Density: ASTM D1751
b. Compression: ASTM D3575
1) 10% Deflection: 10 psi maximum
2) 80% Deflection: 126 psi maximum
C. Water absorption: ASTM D3575, 0.5% volume maximum

2. Resilient, flexible, non-extruding, asphalt-saturated cellulosic fiber with preformed cap to
allow for clean and uniform sealant joint
a. Density: ASTM D 1751

Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A

shore durometer hardness of 80 per ASTM D 2240.

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. Type V, for bonding freshly mixed concrete to hardened concrete.

CONCRETE MIXTURES, GENERAL

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.

Compressive Strengths: Compressive strengths specified are as required for structural design.

Compressive strength provided shall be increased as required by ACI 318 for exposure class or

as required for specialty treatments or finishing of concrete (i.e. polishing)

Air Content: Shall be adjusted as required for exposure class, specialty treatments or finishing

of concrete.

Exposure Class: Unless noted otherwise in drawings or specifications concrete shall be

considered exposure class FO, SO, W0 and CO.

Coordination with means of transport (from point of delivery to point of placement):

1. Design mixtures shall be coordinate with means of transport from point of delivery to
point of placement. Allowances shall be made in the mix design for changes in properties
due to means of transport (from point of delivery to point of placement). Specifically an
allowance shall be made for loss of air entrainment due to transport methods (i.e
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concrete pump) when air entrainment is explicitly specified or where air entrainment is
used as part of achieving lightweight concrete.

2. Coordinate with schedule of special inspections for instances in which concrete
properties are to be explicitly confirmed at point of placement.

Admixtures: Use admixtures as noted in mix design and according to manufacturer's written
instructions.

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

2. Use water-reducing and retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial

slabs and parking structure slabs, concrete required to be watertight, and concrete with a
water-cementitious materials ratio below 0.50.
4. Use accelerating admixture in concrete as required for cold weather conditions.
CONCRETE MIXTURES FOR BUILDING ELEMENTS
Footings other than grade beams and moment frame footings: Proportion normal-weight
concrete mixture as follows:
1. Minimum Compressive Strength: 3000 psi at 28 days.
2. Dry Unit Weight: 145 Ib/cu. ft. plus or minus 3 Ib/cu. ft.

Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:
1. Minimum Compressive Strength:
a. Typical Slabs: 3000 psi at 28 days.
b. Polished Finished Slabs: Minimum 3500 psi at 28 days, but not less than typical
slab strength

2. Dry Unit Weight: 145 Ib/cu. ft. plus or minus 3 Ib/cu. ft.
3. Air Content:
a. Coordinate target air content with exposure requirements
b. Maximum air content for slabs to receive trowel finish shall be 3 percent at point of
placement.
4. Cementitious Materials:
a. Minimum Cementitious Materials Content: Per ACI 301 requirements based on
max aggregate size
b. For slabs to receive a polished finish fly ash shall not be permitted

Slab on Deck: Proportion structural lightweight concrete mixture as follows:
1. Minimum Compressive Strength:

a. Typical Slabs: 3500 psi at 28 days.
b. Polished Finished Slabs: Minimum 3500 psi at 28 days, but not less than typical
slab strength

2. Calculated Equilibrium Unit Weight: 115 Ib/cu. ft. plus or minus 3 Ib/cu. ft. at point of
placement as determined by ASTM C 567.
3. Air Content:

a. Coordinate target air content with exposure requirements
b. Maximum air content for slabs to receive trowel finish shall be 3 percent at point of
delivery
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4. Cementitious Materials:

a. Minimum Cementitious Materials Content: Per ACI 301 requirements based on

max aggregate size

b. For slabs to receive a polished finish fly ash shall not be permitted
5. Exposure Classes:

a. Freeze/Thaw Exposure: FO

b. Sulfate Exposure: SO

C. Water Contact Exposure: W0

d. Corrosion Exposure: CO

FABRICATING REINFORCEMENT
Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."
CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information.
1. Unless a detailed hot weather concrete plan incorporating the recommendations of ACI
305 has been submitted and approved comply with the following:
a. When air temperature is between 85 and 90 deg F, reduce mixing and delivery
time from 1-1/2 hours to 75 minutes.
b. When air temperature is above 90 deg F, reduce mixing and delivery time to 60
minutes.

CONTROLLED LOW-STRENGTH MATERIAL

Controlled Low-Strength Material: Self-compacting flowable concrete material produced from
the following:

1. Portland Cement: ASTM C 150, Type | Type Il or Type lIl.

2 Fly Ash: ASTM C 618, Class C or F.

3. Normal-Weight Aggregate: ASTM C 33.

4, Foaming Agent: ASTM C 869.

5. Water: ASTM C 94/C 94M.

6. Air-Entraining Admixture: ASTM C 260.

Produce conventional-weight, controlled low-strength material with 80-psi compressive strength
when tested according to ASTM C 495.

PART 3 - EXECUTION

3.01
A

mo

m

FORMWORK

Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,
lateral, static, and dynamic loads, and construction loads that might be applied, until structure
can support such loads.

Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.

Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:

1. Smooth-formed finished surfaces: Class A, 1/8 inch

2. Rough-formed finished surfaces: Class D, 1 inch

Construct forms tight enough to prevent loss of concrete mortar.

Fabricate forms for easy removal without hammering or prying against concrete surfaces.
Provide crush or wrecking plates where stripping may damage cast concrete surfaces. Provide
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.

2. Do not use rust-stained steel form-facing material.

Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed
strips; use strike-off templates or compacting-type screeds.
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Provide temporary openings for cleanouts and inspection ports where interior area of formwork
is inaccessible. Close openings with panels tightly fitted to forms and securely braced to
prevent loss of concrete mortar. Locate temporary openings in forms at inconspicuous
locations.

Chamfer exterior corners and edges of permanently exposed concrete.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work. Determine sizes and locations from trades providing such items.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt,
and other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.

EMBEDDED ITEMS

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.

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."

2. Anchor rods and embeds shall be securely fastened in formwork prior to placing

concrete, and concrete vibrated around the anchor or embed to ensure proper flow of
concrete around anchors and embeds.

3. Anchor rod sleeves (where required) shall be accurately located and fastened in
formwork prior to placing concrete.
4 Wet setting of anchor rods and embeds is not permitted.

REMOVING AND REUSING FORMS

General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does
not support weight of concrete may be removed after cumulatively curing at not less than 50
deg F for 24 hours after placing concrete. Concrete has to be hard enough to not be damaged
by form-removal operations and curing and protection operations need to be maintained.

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports
weight of concrete in place until concrete has achieved its 28-day design compressive
strength.

2. Remove forms only if shores have been arranged to permit removal of forms without

loosening or disturbing shores.

Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or

otherwise damaged form-facing material will not be acceptable for exposed surfaces. Apply

new form-release agent.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.

Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete

surfaces unless approved by Architect.

VAPOR BARRIERS

Install vapor barrier in accordance ASTM E1643 and manufacturer’s written instructions.

1. Unroll vapor barrier with the longest dimension parallel with the direction of the concrete
placement and face laps away from the expected direction of the placement whenever
possible.

2. At conditions terminating into a wall, it is important that continuity of the vapor barrier is
maintained and sealed to the exterior stem wall or slab turn-down.

a. Complete termination to exterior conditions as indicated on drawings for typical
conditions, i.e following specific procedure for turning a strip of vapor retarder
down and sealing to wall or footing, compacting the earth at the perimeter, and
lapping back onto field vapor barrier and sealing all joints.

b. Alternatively, contractor may turn vapor retarder up wall, extend to top of slab and
seal to wall with manufacturer’s tape in strict accordance with manufacturer’s
recommendations.
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C. Specific conditions that compromise continuity of the vapor barrier seal to the
exterior wall should be brought to the attention of the architect, and an alternative
solution devised that fulfills the intent of the vapor barrier.

3. Overlap joints per manufacturer, but not less than 6 inches and seal with manufacturer’s
seam tape.
4. Manufacturer's seam tape shall be applied to a clean and dry vapor barrier in strict

accordance with the manufacturer’'s recommendations.

5. Extend vapor barrier to edge of slab in all cases.

6. Seal all penetrations (including pipes and permanent stakes) per manufacturer’s
instructions.

7. Do not use non-permanent stakes driven through the vapor barrier.

8. Use reinforcing bar supports with base sections that eliminate or minimize the potential

for puncture of the vapor barrier.

9. Repair damaged areas with vapor barrier material of similar (or better) permeance,
puncture and tensile strength. Seal with manufacturer's tape or mastic in strict
accordance with manufacturer's recommendations for repair.

CAPILLARY BARRIERS:
General: Place capillary barrier on compacted subgraded beneath vapor retarder for all slabs on
grade unless noted otherwise.

1. Compact capillary barrier with mechanical equipment to an elevation tolerance of plus 0
and minus % inch.

2. Capillary barriers are not required where mud slabs and below slab sheet waterproofing
are indicated.

3. Ensure surface of capillary barrier is uniform to prevent damage to vapor retarders.

4, Ensure capillary barrier is compacted to a uniform surface free of ruts, divots or other
anomalies from construction traffic. Repair any anomalies immediately prior to concrete
placement.

STEEL REINFORCEMENT

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.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that

would reduce bond to concrete.

Anchorage of reinforcement into hardened concrete using cartridge injection adhesive anchors

shall only be used where specifically indicated on plans or with written direction from the

Engineer of Record for a specific location.

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.

1. Foundation reinforcing steel may be supported on solid concrete brick units of strength
equal to or greater than foundation concrete.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

Welded Wire Reinforcement:

1. Install welded wire reinforcement in longest practicable lengths

2. Locate welded wire reinforcement in top 1/3 of slab on grades unless noted otherwise

3. Locate welded wire reinforcement at mid-depth of concrete slab thickness over deck
flutes unless noted otherwise.

4. Lap edges and ends of adjoining sheets at least one mesh spacing plus 2”, but not less
than 6”. Lace overlaps with wire.

5. Slabs on Grade 4” or less in thickness: Support welded wire reinforcement on chairs,

bolsters or bar supports spaced to minimize sagging, and as required to support

construction traffic

a. Alternately, welded wire reinforcement may be placed on grade and
“hooked”/pulled to the proper location
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b. Placement of welded wire reinforcement after placement of concrete and “walking
in” is not permitted.
6. Slabs on Grade greater than 4” in thickness: Support welded wire reinforcement on

chairs, bolsters or bar supports spaced to minimize sagging, and as required to support
construction traffic

a. Placement of welded wire reinforcement on grade or deck and “hooked”/pulled up
into slab as concrete is placed is not permitted.

b. Placement of welded wire reinforcement after placement of concrete and “walking
in” is not permitted.

7. Elevated slabs: Support welded wire reinforcement on chairs, bolsters or bar supports

spaced to minimize sagging, and as required to support construction traffic

a. Alternately, welded wire reinforcement may be placed on grade and
“hooked”/pulled to the proper location

b. Placement of welded wire reinforcement after placement of concrete and “walking

in” is not permitted.
CARTRIDGE INJECTION ADHESIVE
Where manufacturer recommends the use of special tools for installation of anchors, such tools
shall be used.
All facets of hole drilling, hole cleaning, anchor installation, anchor torqueing shall be in strict
accordance with the ICC-ESR report and manufacturer’s data.
Drill holes perpendicular to substrate surface.
Drill holes with rotary impact hammer drills using carbide-tipped bits or core drills using diamond
core bits as indicated in the ICC-ESR report.
Drill bits and core bits shall be of diameters indicated in the ICC-ESR report.
All holes shall be cleaned with compressed air to remove all drilling dust and other deleterious
substances.
Remove water from holes to attain a surface dry condition unless specifically permitted
otherwise by ICC-ESR report.
Base Material Strength: Unless otherwise specified, do not drill holes in concrete or masonry
until concrete has achieved full design strength.
Hilti HIT-HY200 system adhesive shall be installed using the Hilti Safe Set Technology.
1. The Hilti hollow drill bit and Hilt vacuum system shall be employed.
Embedded Items: Identify position of reinforcing steel and other embedded items prior to drilling
holes for anchors. Exercise care in coring or drilling to avoid damaging existing reinforcing or
embedded items. Notify the Engineer if reinforcing steel or other embedded items are
encountered during drilling. Take precautions as necessary to avoid damaging prestressing
tendons, electrical and telecommunications conduit, and gas lines.
Inject adhesive into holes proceeding from the bottom of the hole and progressing toward the
surface in such a manner as to avoid introduction of air pockets in the adhesive.
Follow manufacturer recommendations to ensure proper mixing of adhesive components.
Sufficient adhesive shall be injected in the hole to ensure that the annular gap is filled to the
surface.
Remove excess adhesive from the surface.
Shim reinforcement with suitable device to center the reinforcement in the hole.
Do not disturb or load reinforcment before manufacturer specified cure time has elapsed.
Observe manufacturer recommendations with respect to installation temperatures.
JOINTS
General: Construct joints true to line with faces perpendicular to surface plane of concrete.
Construction Joints: Install so strength and appearance of concrete are not impaired, at
locations indicated or as approved by Architect.
Place joints perpendicular to main reinforcement.
Continue reinforcement across construction joints unless otherwise indicated.
Provide supplemental reinforcing and/or smooth dowels where indicated at joints.
Strip bulkheads from footings, beams, grade beams, tie beams, and slabs and roughen
surface of concrete to a minimum 1/4" amplitude while concrete is still plastic.

PoN=
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5. Form keyed joints unless indicated otherwise. Embed keys at least 1-1/2 inches into
concrete unless noted otherwise.

6. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset
joints in girders a minimum distance of twice the beam width from a beam-girder
intersection.

7. Locate joints in slabs on steel deck as follows:

a. Joints parallel to joists (perpendicular to girders) shall be located at the midpoint
between two adjacent joists.

b. Joints parallel to girders (perpendicular to joists) shall be located at the midpoint of
two adjacent girders.

C. Stagger and offset joints as required to meet the requirements.

8. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and
girders and at the top of footings or floor slabs.

9. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls,

near corners, and in concealed locations where possible.

10. Use epoxy-bonding adhesive at locations where fresh concrete is placed against
hardened or partially hardened concrete surfaces.

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. Grooved Joints: Form contraction joints after initial floating by grooving and finishing
each edge of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after
applying surface finishes. Eliminate groover tool marks on concrete surfaces.

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch wide joints into concrete.

a. Cut joints as soon as cutting action will not tear, abrade, or otherwise damage
surface , but not more than 12 hours after finished, and before concrete develops
random contraction cracks.

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. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below
finished concrete surface where joint sealants, specified in Division 07 Section "Joint
Sealants," are indicated.

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

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and embedded items

is complete and that required inspections have been performed.

Before test sampling and placing concrete, water may be added at Project site, subject to

limitations of ACI 301 and as follows.

1. Do not add water to concrete unless the batched water is specifically noted as less than
the mix design and is indicated as such on the batch ticket.

2. Do not add more water than the amount of withheld water which is specifically identified
on the batch ticket.

3. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.

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.
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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.

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.

Maintain reinforcement in position on chairs during concrete placement.

Screed slab surfaces with a straightedge and strike off to correct elevations.

Slope surfaces uniformly to drains where required.

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.

Concrete placed over metal deck shall be placed and screeded level and flat to the specified

tolerances, maintaining at least the minimum specified slab thickness as shown on drawings.

The contractor shall increase slab thickness as required to compensate for metal deck

deflection, residual beam camber and beam deflection in order to achieve a level and flat floor

within the specified tolerance.

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.

aorwdN

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.

Hot-Weather Placement: Comply with ACI 305.1 and as follows:

1. Maintain concrete temperature below 90 deg F at time of placement unless a detailed hot
weather concrete plan incorporating the recommendations of ACI 305.1 has been
submitted and approved. At no time shall concrete temperature exceed 95 deg F at time
of placement.

2. 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.

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

FINISHING FORMED SURFACES

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

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in

an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and

defects. Remove fins and other projections that exceed specified limits on formed-surface
irregularities.

1. Apply to concrete surfaces exposed to public view, to be covered with a coating or
covering material applied directly to concrete coordinate with Architectural drawings and
specifications.

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
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formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent

unformed surfaces unless otherwise indicated.

FINISHING FLOORS AND SLABS

General: Comply with ACI 302.1R recommendations for screeding, restraightening, and

finishing operations for concrete surfaces. Do not wet concrete surfaces.

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 concrete floor toppings or to receive mortar
setting beds for bonded cementitious floor finishes.

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, trowel and fine broom finish, or to be
covered with fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-
bed terrazzo.

2. Apply to mud slabs.

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.

1. Apply a trowel finish to surfaces to be covered with resilient flooring, carpet, ceramic or
quarry tile set over a cleavage membrane, paint, epoxy terrazzo, polished or another thin-
film-finish coating system.

2. Flatness and Levelness: FF 25, FL 35

Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces where ceramic or quarry

tile is to be installed by either thickset or thin-set method without cleavage membrane. While

concrete is still plastic, slightly scarify surface with a fine broom.

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

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.

MISCELLANEOUS CONCRETE ITEMS

Filling In: Fill in holes and openings left in concrete structures after work of other trades is in

place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-

place construction. Provide other miscellaneous concrete filling indicated or required to
complete the Work.

Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green

and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and

terminations slightly rounded.

Equipment Bases and Foundations: Provide machine and equipment bases and foundations as

shown on Drawings. Set anchor bolts for machines and equipment at correct elevations,

complying with diagrams or templates from manufacturer furnishing machines and equipment.

Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.

Cast-in inserts and accessories as shown on Drawings. Screed, tamp, and trowel finish

concrete surfaces.

CONCRETE PROTECTING AND CURING

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.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or

windy conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h before and during finishing
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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. Foundations:

1. Protect top sides of footings to receive masonry or concrete construction from dirt and
debris.
2. Excavations:
a. Do not allow excavations directly adjacent to or beneath footings to the absolute
greatest extent possible.
b. Where excavations must occur beneath in place footings or slabs the area shall be

careful excavated as to not damage structural elements. The area shall be
backfilled and compacted at the end of the work day.

C. Areas excavated below footings shall be backfilled with Controlled Low-Strength
Material.
d. Areas excavated adjacent to and at or below footing elevation shall be backfilled

with Controlled Low-Strength Material unless the area is large enough to be
backfilled with control fill in lifts attaining proper compaction between lifts.

F. Slabs:
1. Protect slabs to remain expose, stained or receive other non-opaque floor coverings or
treatments with impervious covers to prevent staining of the slab
2. Do not allow construction equipment or vehicles to drive on slabs.
3. Excavations:

a. Do not allow excavations directly adjacent to or beneath slabs on grade to the
absolute greatest extent possible.

b. Where excavations must occur beneath in place footings or slabs the area shall be
careful excavated as to not damage structural elements. The area shall be
backfilled and compacted at the end of the work day.

C. Areas excavated below slabs shall be backfilled with Controlled Low-Strength
Material. Areas excavated adjacent to and at or below slab elevation shall be
backfilled with Controlled Low-Strength Material unless the area is large enough to
be backfilled with control fill in lifts attaining proper compaction between lifts.

d. Repair vapor retarders per manufacturer's requirements

G. Cure concrete according to ACI 308.1, as follows:
1. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover

for curing concrete, placed in widest practicable width, with sides and ends lapped at
least 12 inches, and sealed by waterproof tape or adhesive. Cure for not less than seven
days. Immediately repair any holes or tears during curing period using cover material
and waterproof tape.

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

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

a. Removal: After curing period has elapsed, remove curing compound without
damaging concrete surfaces by method recommended by curing compound
manufacturer unless manufacturer certifies curing compound will not interfere with
bonding of floor covering used on Project.
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3. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
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. Repeat process 24 hours later and apply a second coat. Maintain continuity
of coating and repair damage during curing period.

a. Apply curing and sealing compound to areas of exposed concrete not to receive
any floor treatment, staining, painting or floor covering. Coordinate with finish
schedule.

LIQUID FLOOR TREATMENTS
See architectural specifications.
CONCRETE REPAIRS
Where deficient concrete is identified on the job all repairs shall be subject to the EOR and AOR
approval.
The contractor shall be responsible for enlisting a concrete repair specialists with no less than 5
years of documented concrete repair service and having repaired deficient conditions similar to
those identified on no less than 5 projects in the previous five years.
The contractor and repair specialists shall prepare a narrative of the proposed repair including
detailed methods and material, and submit for EOR approval prior to commencing with repairs.
Where repair of deficient work is to remain exposed, the deficient work shall be removed and
replaced as directed by the EOR.
JOINT FILLING
Fill all joints in exposed concrete slabs
Prepare, clean, and install joint filler according to manufacturer's written instructions.
1. Defer joint filling until concrete has aged at least one month(s). Do not fill joints until

construction traffic has permanently ceased.
Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact
faces of joint clean and dry.
Install semirigid joint filler full depth in saw-cut joints and at least 1 deep in formed joints.
Overfill joint and trim joint filler flush with top of joint after hardening.
FIELD QUALITY CONTROL
Testing: Owner will engage a qualified independent testing and inspecting agency to perform
field tests and inspections and prepare test reports in accordance with the schedule of special
inspections.
Correct deficiencies in Work that test reports and inspections indicate does not comply with the
Contract Documents.
Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.
PROTECTION OF LIQUID FLOOR TREATMENTS
Protect in accordance with manufacturer’'s recommendations.

END OF SECTION 033000
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SECTION 050520
POST INSTALLED STRUCTURAL ANCHORS

PART 1 - GENERAL
1.1  RELATED DOCUMENTS

A

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

1.2 SUMMARY

A

This Section includes the following:
1. Wedge anchors
2. Cartridge injection adhesive anchors

This specification section is only intended for use when specifically required by the drawings
or other referencing specifications and structural applications. This section is not intended for
use in non-structural applications or where not specifically referenced by the drawings or other
specification sections.

Related Sections include the following:

1. Division 01 Section "Quality Requirements" for independent testing agency procedures
and administrative requirements.

2. Division 05 Section "Structural Steel Framing" for anchorage of structural steel.

3. Division 05 Section "Cold Formed Metal Framing" for anchorage of cold form metal fram-
ing where specifically detailed in the contract documents.

1.3 PERFORMANCE REQUIREMENTS

A

The basis of design products are as specified in this specification or the contract documents.
Product substitutions must have capacities equal to or greater than values calculated for each
specific condition calculated when calculated using the data in the referenced ESR report and
in accordance with the appropriate design procedure and standards required by the building
code. See requirements for substitution submittals.

1.4  DEFINITIONS

A

Post Installed Structural Anchors: Anchors supporting and/or anchoring structural elements of
the building which are installed into hardened concrete or masonry and that are specified in
the contract documents or performance based shop drawing design submittals for structural
elements.

Wedge Anchors: A torque-controlled anchor, with an integral cone expander and single piece
steel expansion clip providing 360-degree contact with the base material while not requiring
oversized holes for installation and an impact section to prevent thread damage with required
nuts and washers.

Cartridge Injection Adhesive Anchors: An anchor system consisting of rod insert, nut, washer
and a cartridge type, two-component polymer or hybrid mortar adhesive system dispensed
and mixed through a static mixing nozzle supplied by the manufacturer.

1.5 SUBMITTALS

A

B.

Contractor’s Statement of Responsibility Per Division 01 Section "Collective Inspections and
Structural Testing"

Product Data:
1. Wedge Anchors
2. Cartridge Injection Adhesive Anchors

Research/Evaluation Reports:
1. Submit ICC reports for the following:
a. Wedge Anchors
b. Cartridge Injection Adhesive Anchors
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Substitutions:

1. Substitution requests may only be made using products with ICC-ESR reports for the
product in the specific substrate.

2. Substitution request shall include signed and sealed calculations demonstrating that the
product is capable of providing equivalent performance of the specified product for each
specific location and condition when calculated using the data in the referenced ESR re-
port and in accordance with the appropriate design procedure and standards required by
the building code.

3. Substitution request shall specify the diameter and embedment depth of the substituted
product

4. Any increase in material labor cost resulting from the substitution shall be the responsibil-
ity of the contractor.

Manufacturer's Instruction: Manufacturer's Installation Instructions

Qualification Data: Submit installer qualification data as stated in Quality Assurance section.

Qualifications shall be submitted in a letter format for each type of anchor to be installed, and

shall include the following:

1. The specific product to be used

2. Complete description of installation procedure

3. Personnel to be trained on anchor installation

4. Date of Manufacturer training

5. Manufacturer's training certificates or letter from manufacturer certifying training was
complete with a list of individuals that were trained.

1.6  QUALITY ASSURANCE

A

B.

Installer Qualifications: The installer shall be experienced in installing anchors equal to type,
and into the substrate material required for this project

Installer Training: Conduct a thorough training session with the manufacturer's representa-
tive. Each individual responsible for the installation of anchors shall attend the training ses-
sion. Training shall consist of a review of the complete process for the installation of the an-
chors and the use of proper equipment for drilling and installing the anchors, to include but not
limited to:

Hole drilling procedure. Clarify acceptability of rotary hammer drilling and/or core drilling.
Hole drilling equipment

Type and diameter of drill bits

Hole preparation and hole cleaning technique

Hole cleaning equipment

Adhesive injection technique

Adhesive injection equipment

Anchor rod, nut and washer material requirements and associated cleaning requirements
. Anchor and Anchor rod installation

10. Anchor tightening

11. Adhesive curing requirements

©CN>OhWN =~

Certifications: All anchors shall have an ICC ESR Evaluation report indicating conformance
with the current applicable Acceptance Criteria for the building code applicable to the project.

Professional Engineer Qualifications: A professional engineer who is legally qualified to prac-
tice in jurisdiction where Project is located and who is experienced in providing engineering
services of the kind indicated.

1.7 DELIVERY, STORAGE, AND HANDLING

A

B.
C.

Keep anchors, rod materials, nuts and washers in manufacturer's packaging with label intact
until needed for use.

Keep anchors free of dirt and debris.
Store anchors in a clean dry area
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D. Protect anchors from corrosion and deterioration.

E. Store anchors and adhesives in strict accordance with manufacturer's requirements.
PART 2 - PRODUCTS

2.1 MATERIALS

A. Nuts: Having a proof load stress equal or greater than the minimum tensile strength of the
associated anchor where type and strength is not specifically indicated by anchor or adhesive
manufacturer.

B. Washers: Of type and material compatible with nuts unless specifically indicated by anchor or
adhesive manufacturer.

C. Plate Washers: Provide ASTM A 36 plate washers of size and configuration specifically indi-
cated.

2.2 CORROSION RESISTANCE

A. Anchors and Anchor Bodies
1. Uncoated Carbon Steel: Carbon steel anchors uncoated and free from oil, lubricants and
other deleterious substances.Acceptable for use as follows:
a. Interior dry conditions

2. Zinc Plated: Zinc plating in accordance with ASTM B633, Type lll Fe/Zn 5 (SC1)
Acceptable for use as follows:

a. Interior dry conditions
3. Hot Dip Galvanized: Carbon steel anchors with hot-dipped galvanized in accordance with
ASTM A 153. Acceptable for use as follows:
a. Interior dry conditions
b. Exterior conditions
C. Anchoring galvanized steel elements

4, Stainless Steel: AISI Type 316 stainless steel and complying with ASTM F 593.
Acceptable for use as follows:

a. Anchoring treated lumber elements

b. Anchoring stainless steel elements

C. Anchoring aluminum elements or in contact with aluminum elements.
B. Nuts

1. Uncoated carbon steel: Acceptable for use as follows:
a. With Uncoated Anchors
2. Hot Dip Galvanized: Hot-dipped galvanized in accordance with ASTM A 153. Acceptable
for use as follows:
a. With Zinc Plated Anchors
b. With Hot Dip Galvanized Anchors
3. Stainless Steel: ASTM F594. Acceptable for use as follows:

a. With Stainless Steel Anchors
C. Washers
1. Uncoated carbon steel: Acceptable for use as follows:
a. With uncoated anchors

2. Hot Dip Galvanized: Hot-dipped galvanized in accordance with ASTM A 153. Acceptable
for use as follows:
a. With Hot Dip Galvanized Nuts

3. Stainless Steel: AISI Type 316 stainless steel. Acceptable for use as follows:
a. With Stainless Steel Nuts

D. Plate Washers:
1. Uncoated carbon steel: Acceptable for use as follows:
a. With Uncoated Nuts
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2. Hot Dip Galvanized: Hot-dipped galvanized in accordance with ASTM A 153. Acceptable
for use as follows:
a. With Hot Dip Galvanized Nuts

2.3 WEDGE ANCHORS

A

B.
C.

Provide anchors with length identification markings conforming to ICC-ES ACO01 or ICC-ES
AC193 as appropriate based on the anchor substrate..

Size: As indicated on drawings

Embedment depth: As indicated on the drawings but not less than the manufacturer's docu-

mented minimum embedment depth. Where not specifically indicated use manufacturer's min-

imum documented embedment depth.

1. Embedment depth is from surface of concrete or masonry. Anchor lengths and extent of
threads shall account for embedment depth, connected elements, plate washers, wash-
ers, nut and appropriate stick thru.

Concrete Anchors:
1. Anchors shall be tested in accordance with ACI 355.2 and the most recent issue of ICC-
ES AC193 including the following:

a. All mandatory testing
b. Shear and tension in cracked concrete.
C. Critical and minimum edge distances and spacing

Anchors design shall be in accordance with ACI 318 Chapter 17

Where not specifically indicated otherwise in contract documents or approved perfor-
mance based shop drawings submittal anchors shall be as follows:

a. Hilti Kwik Bolt TZ with nut and washer, of required finish, ICC ESR-1917

b. Approved equal (See substitution requirements)

w N

Masonry Anchors:
1. Anchors for masonry shall be tested in accordance with most recent edition of ICC-ES
ACO1 including the following

a. All mandatory testing
b. Seismic tension and shear
C. Critical and minimum edge distances and spacing

Anchors design shall be in accordance with ACI 530

Where not specifically indicated otherwise in contract documents or approved perfor-
mance based shop drawings submittal anchors shall be as follows:

a. Hilti Kwik Bolt 3 with nut and washer, of required finish, ICC ESR-1385.

b. Approved equal (See substitution requirements)

@

24 CARTRIDGE INJECTION ADHESIVE ANCHORS

A

B.
C.

Provide anchors with length identification markings conforming to ICC-ES AC58 or ICC-ES
AC308.

Size: As indicated on drawings

Embedment depth: As indicated on the drawings but not less than the manufacturer’s docu-
mented minimum embedment depth. Where not specifically indicated use manufacturer’s min-
imum documented embedment depth.

1.  Embedment depth is from surface of concrete or masonry. Anchor lengths and extent of
threads shall account for embedment depth, connected elements, plate washers, wash-
ers, nut and appropriate stick thru.

Adhesive: Two component epoxy or two component hybrid system.

Concrete Anchors:

1. Anchors shall be tested in accordance with the most recent issue of ICC-ES AC308 in-
cluding the following:

a. All mandatory testing
b. Shear and tension in cracked concrete.
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C. Critical and minimum edge distances and spacing

2. Anchors design shall be in accordance with ACI 318 Chapter 17 as amended by the
specific design provisions of ICC-ES AC308

3.  Where not specifically indicated otherwise in contract documents or approved perfor-
mance based shop drawings submittal anchors shall be as follows:

a. Rods, washers, and nuts of required finish with Hilti HIT RE 500 V3 Adhesive
Anchorage System for anchorage to concrete, ICC ESR-3814.

b. Rods
1) Carbon Steel Rods: ASTM A193 B7 coated as required for use
2) Stainless Steel Rods: ASTM F593, CW

C. Approved equal (See substitution requirements)

4.  Where Hilti HIT-HY 200, ICC ESR-3187 system is specifically indicated in contract doc-
uments or approved performance based shop drawings submittal anchors shall be as fol-
lows:

a. For anchors 3/8” to 3/4” diameter: HIT-Z Standard or HIT-Z-R SS rods, washers,
and nuts of required finish.
b. Approved equal (See substitution requirements)

Masonry Anchors:
1. Anchors for masonry shall be tested in accordance with most recent edition of ICC-ES
AC58 including the following

a. All mandatory testing
b. Seismic tension and shear
C. Critical and minimum edge distances and spacing

Anchors design shall be in accordance with ACI 530

Where not specifically indicated otherwise in contract documents or approved perfor-

mance based shop drawings submittal anchors shall be as follows:

a. Grouted Masonry: HAS-E Standard or HAS SS rods, washers, and nuts of
required finish with Hilti HIT HY 270 Adhesive Anchorage System for anchorage to
masonry, ICC ESR-4143.

b. Approved equal (See substitution requirements)

@ N

PART 3 - EXECUTION
3.1 EXAMINATION

A

Examine supporting substrates and abutting structural framing for compliance with require-

ments for installation tolerances and other conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

2. Installation constitutes acceptance of existing conditions and responsibility of satisfactory
performance.

3.2 INSTALLATION, GENERAL

A

m

Corrosion Resistance: Care shall be taken to ensure an anchor and associated accessories of
the proper material and associated corrosion resistance are used for the specification applica-
tion. See corrosion resistance requirements above.

Where manufacturer recommends the use of special tools for installation of anchors, such
tools shall be used.

Match mark and drill, match drill or use other methods to ensure anchors are properly located.

Do not adjust anchor location after installation. Coordinate with EOR for modifications to con-
nected element where anchors are incorrectly located.

All facets of hole drilling, hole cleaning, anchor installation, anchor torqueing shall be in strict
accordance with the ICC-ESR report and manufacturer’s data.

Drill holes perpendicular to substrate surface.

Drill holes with rotary impact hammer drills using carbide-tipped bits or core drills using dia-
mond core bits as indicated in the ICC-ESR report.
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Drill bits and core bits shall be of diameters indicated in the ICC-ESR report.

All holes shall be cleaned with compressed air to remove all drilling dust and other deleterious
substances.

Remove water from holes to attain a surface dry condition unless specifically permitted other-
wise by ICC-ESR report.

Base Material Strength: Unless otherwise specified, do not drill holes in concrete or masonry
until concrete, mortar, or grout has achieved full design strength.

Embedded Items: Identify position of reinforcing steel and other embedded items prior to drill-
ing holes for anchors. Exercise care in coring or drilling to avoid damaging existing reinforcing
or embedded items. Notify the Engineer if reinforcing steel or other embedded items are en-
countered during drilling. Take precautions as necessary to avoid damaging prestressing
tendons, electrical and telecommunications conduit, and gas lines.

Perform anchor installation in strict accordance with manufacturer instructions and ICC-ES re-
port.

Anchors shall be installed perpendicular to the substrate face within plus or minus 5 degrees
unless specifically permitted otherwise by ICC-ESR report.

Install plate washers where specifically indicated or where connected elements have over-
sized holes.

Install a round washer under nuts. Round washers are in addition to plate washers where
plate washers are required.

3.3 WEDGE ANCHORS

A
B.

Protect threads from damage during anchor installation.

Set anchors to manufacturer’'s recommended torque, using a torque wrench. Following at-
tainment of 10% of the specified torque, 100% of the specified torque shall be reached within
7 or fewer complete turns of the nut. If the specified torque is not achieved within the required
number of turns, the anchor shall be removed and replaced unless otherwise directed by the
Engineer.

3.4 CARTRIDGE INJECTION ADHESIVE ANCHORS

A

o

—Temm

Clean all holes per manufacturer instructions using manufacturer’s approved tools to remove
loose material and drilling dust prior to installation of adhesive.

Inject adhesive into holes proceeding from the bottom of the hole and progressing toward the
surface in such a manner as to avoid introduction of air pockets in the adhesive.

Follow manufacturer recommendations to ensure proper mixing of adhesive components.

Sufficient adhesive shall be injected in the hole to ensure that the annular gap is filled to the
surface.

Remove excess adhesive from the surface.

Shim anchors with suitable device to center the anchor in the hole.

Do not disturb or load anchors before manufacturer specified cure time has elapsed.
Observe manufacturer recommendations with respect to installation temperatures.

Hilti HIT-HY200 system anchors shall be installed using the Hilti Safe Set Technology.
1. For conditions using HAS rods the Hilti hollow drill bit and Hilt vacuum system shall be
employed.

3.5 FIELD QUALITY CONTROL

A

Testing and Inspection: Owner will engage a qualified independent testing and inspecting
agency to perform field tests and inspections and prepare test reports in accordance with the
schedule of special inspections.

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

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

3.6 REPAIRS AND PROTECTION

A

Remove and replace misplaced or malfunctioning anchors. Fill empty anchor holes and patch
failed anchor locations with high-strength non-shrink, nonmetallic grout. Anchors that fail to
meet proof load or installation torque requirements shall be regarded as malfunctioning.

Galvanizing Repairs: Prepare and repair damaged galvanized coatings with galvanized repair
paint according to ASTM A 780 and manufacturer's written instructions.

Provide final protection and maintain conditions, in a manner acceptable to manufacturer and
Installer that ensure that cold-formed metal framing is without damage or deterioration at time
of Substantial Completion.

END OF SECTION
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SECTION 051200
STRUCTURAL STEEL FRAMING

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A

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

1.2 SUMMARY

A

Section Includes:

1. Structural steel.

2. Architecturally Exposed Structural Steel
3. Nonshrink Grout.

Products furnished, but not installed under this Section:
1. Anchor rods with setting templates and embed plates indicated to be cast into cast-in-
place concrete, installed under Division 03 Section "Cast-in-place-Concrete"

Related Sections:

1. Division 01 Section "Quality Requirements" for independent testing agency procedures
and administrative requirements.

2. Division 05 Section "Post Installed Structural Anchors" for wedge, and adhesive anchors

3. Division 09 painting Sections for special surface-preparation and priming requirements.

1.3 DEFINITIONS

A

B.

Structural Steel: Elements of structural-steel frame, as classified by AISC 303, "Code of
Standard Practice for Steel Buildings and Bridges" and as modified herein.

Architecturally Exposed Structural Steel (AESS): Structural steel designated as architecturally
exposed structural steel in the Contract Documents.

1.4 PERFORMANCE REQUIREMENTS

A

Connections: Provide details of connections required by the Contract Documents to be se-
lected or completed by structural-steel fabricator to withstand loads indicated and comply with
other information and restrictions indicated.

1.5 SUBMITTALS

A

B.

Contractor’s Statement of Responsibility Per Division 01 Section "Collective Inspections and
Structural Testing"

Fabricator’s Certificate of Compliance Per Division 01 Section "Collective Inspections and
Structural Testing"

Quality Control Plan: Job specific Quality Control Plan for Fabricator and Erector including
qualification data for the following:
1. Fabricator

a. Testing personnel.

b. Inspection personnel
2. Erector

a. Inspection personnel

Shop Drawings: Show fabrication of structural-steel components.

1. All anchor rods shall be detailed with a minimum 3” projection above top of nut in the fi-
nal installed condition unless noted otherwise.

2. Include min. 1/8” anchor rod setting templates. Detail quantity of templates such that
there is one template for each bolt group. (Templates should not be reused).

3. Include details of cuts, connections, splices, camber, holes, and other pertinent data.

4. Splice members where indicated in the contract documents and as required to facilitate
fabrication and erection. Coordinate splice locations within the limitations of referenced
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standards subject to approval of the Engineer of Record.

5. Include embedment drawings showing plan location and elevation of all embedded
items.

6. Indicate welds by standard AWS symbols, distinguishing between shop and field welds,
and show size, length, and type of each weld. Show backing bars that are to be re-
moved and supplemental fillet welds where backing bars are to remain.

7. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.

Identify pretensioned and slip-critical high-strength bolted connections.

Include scale drawings of all gusset plates.

Provide minimum 1/4" thick cap plates at the ends of all exposed HSS members, and at

the top of all HSS columns.

10. Equally space filler beams or joists between columns and/or other dimensioned beams
unless noted otherwise.

11. Where delegated design submittals are required the delegated design submittal must be
included with associated shop drawings or the submittal will not be reviewed.

Welding certificates
1. Submit welding certificates for all individuals expected to be performing field welding

© o

1.6 QUALITY ASSURANCE
A. Quality Control Plan: Each fabricator and Erector shall provide a job specific Quality Control

plan.

1. The plan shall specifically identify all QC and QA inspections the fabricator and erector
will be completing, the frequency of those inspections and the contractor’s personnel
and/or contractor’s testing agency that will be completing the specific inspections.

AISC Code of Standard Practice

The plan shall comply with AISC 360 chapter N modified as follows:

a. 100% UT of CJP groove welds without reduction.

The plan shall comply with AWS D1.1

The plan shall comply with the requirements of AISC 341 Chapter J,

The plan shall comply with AWS D1.8.

The plan shall include any additional inspections or testing identified in the contract doc-
uments.

Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality Certifica-
tion Program and is designated an AISC-Certified Plant, Category BU (Certified Building Fab-
ricator) and which employs personnel or an independent testing agency that are qualified to
complete all the required inspections and testing. Personnel shall be qualified as required by
AWS D1.1 where completing weld testing and inspection.

1. Fabricator Responsibility

SEN

No ok

a. The structural steel fabricator shall be responsible for enlisting the Steel Deck
fabricator for steel deck bearing on structural steel or steel joists as a direct
subcontractor.

b. The structural steel fabricator shall be responsible for enlisting the steel erector as
a direct subcontractor.

C. The structural steel fabricator shall be responsible for enlisting the steel deck

erector for steel bearing on structural steel or steel joists as a direct subcontractor.

Fabricator’s Testing Agency (as required to supplement fabricator personnel): An independent
agency, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. Personnel
shall be qualified as required by AWS D1.1 where completing weld testing and inspection.

Structural Steel and Architectural Structural Steel Installer Qualifications: The erector shall be
experienced in installing structural steel equal in material, design and scope to the structural
steel required for this project.

Post Installed Structural Anchor Installer: See specification section 050520 for requirements
Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
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"Structural Welding Code - Steel."

G. Comply with applicable provisions of the following specifications and documents:
1. AISC 303.
2. AISC 360-16.
3.  RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store materials to permit easy access for inspection and identification. Keep steel members
off ground and spaced by using pallets, dunnage, or other supports and spacers. Protect
steel members and packaged materials from corrosion and deterioration.

1. Do not store materials on structure in a manner that might cause distortion, damage, or
overload to members or supporting structures. Repair or replace damaged materials or
structures as directed.

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.
1.  Fasteners may be repackaged provided Owner's testing and inspecting agency observes
repackaging and seals containers.
2. Clean and relubricate bolts and nuts that become dry or rusty before use.
3. Comply with manufacturers' written recommendations for cleaning and lubricating
ASTM F 1852 fasteners and for retesting fasteners after lubrication.

1.8 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with
paint and coating manufacturers' recommendations to ensure that shop primers and topcoats
are compatible with one another.

B. Coordinate installation of anchorage items to be embedded in or attached to other construc-
tion without delaying the Work. Provide setting diagrams, sheet metal templates, instructions,
and directions for installation. Provide min. 1/8” thick setting template for anchor rods.

PART 2 - PRODUCTS

21 STRUCTURAL-STEEL MATERIALS
A. W-Shapes and Tees: ASTM A 992.

B. Channels, Angles-Shapes:
1. ASTM A 36 unless noted otherwise
2. ASTM A 572/A 572M, Grade 50 where indicated.

C. Plate and Bar:
1. ASTM A 36 unless noted otherwise
2. ASTM A 572/A 572M, Grade 50 where indicated.
D. Cold-Formed Hollow Structural Sections: ASTM A 500, Grade C, structural tubing.
1. Square or Rectangular HSS: Fy=50 KSI
2. Round HSS: Fy=46 KSI
E. Welding Electrodes:
1. Comply with AWS D1.1 requirements.

2.2 BOLTS, CONNECTORS, AND ANCHORS

A. High-Strength Bolts, Nuts, and Washers: ASTM F 3125 GradeA325 or Grade A490 as indi-
cated or as required, Type 1, heavy hex steel structural bolts; ASTM A563 heavy hex carbon-
steel nuts; and ASTM F436 hardened carbon-steel washers.

1. Finish:
a. Unprimed, Primed or painted steel: Plain
b. Hot Dip Galvanized Steel:
1) Bolts

a) Grade A325: ASTM F 2329 Hot-dip zinc coating
b) Grade A490: ASTM F1136 Grade 3 Zinc/Aluminum Coating

051200 - 3



Fire Station #18 051200
Structural Steel Framing

2) Nuts: ASTM F2329 Hot-dip zinc coating
3) Washers: ASTM F2329 Hot-dip zinc coating
4) Plate Washers:ASTM A123 Hot-dip zing coating

B. Unheaded Anchor Rods
1.  ASTM F1554 of Grade and associated supplements as indicated and as follows:

a. Grade 36, Supplement S3
b. Grade 55 with supplements S1 (weldable) and S3
C. Grade 105 with supplement S3
Configuration: Straight.
Nuts: ASTM A 563 heavy hex carbon steel.
Plate Washers: ASTM A 36 carbon steel UNO, ASTM A 572 Grade 50 where indicated.
Washers: ASTM F 436 hardened carbon steel.
Finish:
a. Unprimed, Primed or painted steel: Plain
b. Hot Dip Galvanized Steel:

1) Rod: ASTM F 2329 Hot-dip zinc coating

2) Nuts: ASTM F2329 Hot-dip zinc coating

3) Washers: ASTM F2329 Hot-dip zinc coating

4) Plate Washers:ASTM A123 Hot-dip zing coating

C. Threaded Rods: ASTM A 36 unless noted otherwise.
1. Nuts: ASTM A 563 heavy hex carbon steel.
2.  Washers: ASTM A 36/A 36M carbon steel.
3. Finish:
a. Plain for unprimed steel or steel receiving standard shop primer.
b. Hot-dip zinc coating, ASTM A 153/A 153M, Class C for hot galvanized steel or
steel to receive high performance top coating.

D. Post Installed Structural Anchors: See specification section 055020 for products
2.3 PRIMER

A. Standard Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting
primer.
1. Typical all primed steel unless noted otherwise

B. Special Primer: Provide shop primer that complies with Division 09 painting Sections.
24 PAINT

A. Column Base Paint: A single component, self-priming cold applied Coal Tar Mastic suitable for
corrosion protection of below grade steel.
1.  Typical at column bases at exterior locations and/or as specifically noted on drawings.

B. Galvanizing Repair Paint: ASTM A 780.
2.5 NONSHRINK GROUT

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic ag-
gregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for ap-
plication and a 30-minute working time.

2.6 FABRICATION

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate ac-
cording to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC 360.
1. Camber structural-steel members where indicated.
2. Fabricate beams with rolling camber up.
3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain mark-

ings until structural steel has been erected.

4. Mark and match-mark materials for field assembly.
5. Complete structural-steel assemblies, including welding of units, before starting shop-

ook wd
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priming operations.

Architecturally Exposed Structural Steel: Comply with fabrication requirements, including tol-
erance limits, of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for struc-
tural steel identified as architecturally exposed structural steel.

1. All Architecturally Exposed Structural Steel shall be classified as “Feature Elements”
(AESS 2 or AESS 3) unless specifically identified as “Basic Elements” (AESS 1) in the
contract documents.

2. Fabricate with exposed surfaces smooth, square, and free of surface blemishes including
pitting, rust, scale, seam marks, roller marks, rolled trade names, and roughness.

3. Remove blemishes by filling or grinding or by welding and grinding, before cleaning,
treating, and shop priming.

Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.
1. Plane thermally cut edges to be welded to comply with requirements in
AWS D1.1/D1.1M.

Bolt Holes: Cut, drill, mechanically thermal cut, or punch standard bolt holes perpendicular to
metal surfaces.

Finishing: Accurately finish ends of columns and other members transmitting bearing loads.

Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear con-
nectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1/D1.1M and manufacturer's written instructions.

Deformed Bar Anchors: Prepare steel surfaces as recommended by manufacturer of shear
connectors. Use automatic end welding of deformed bar anchors according to
AWS D1.1/D1.1M and manufacturer's written instructions.

Steel Wall-Opening Framing: Select true and straight members for fabricating steel wall-
opening framing to be attached to structural steel. Straighten as required to provide uniform,
square, and true members in completed wall framing.

Holes: Provide holes required for securing other work to structural steel and for other work to

pass through steel framing members.

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not enlarge holes by burn-
ing.

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to
steel surfaces.

3. Weld threaded nuts to framing and other specialty items indicated to receive other work.

BUCKLING RESTRAINED BRACES

1. Splices in steel cores are not permitted

2. Assemble components of the BRB’s in a manner to ensure proper performance of the
brace.

2.7 SHOP CONNECTIONS

A

High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
1. Joint Type:

a. Snug tightened unless noted otherwise

Weld Connections:

1. Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifi-
cations, weld quality, and methods used in correcting welding work.

2. Assemble and weld built-up sections by methods that will maintain true alignment of axes
without exceeding tolerances in AISC 303 for mill material.

3. Architecturally Exposed Structural Steel: Verify that weld sizes, fabrication sequence,
and equipment used for architecturally exposed structural steel will limit distortions to al-
lowable tolerances. Prevent weld show-through on exposed steel surfaces.

a. Grind butt welds flush.
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b. Grind or fill exposed fillet welds to smooth profile. Dress exposed welds.

2.8 CLEANING

A

B.

Clean and prepare steel surfaces that are to receive standard primer according to SSPC-
SP 3, "Power Tool Cleaning."

Clean and prepare steel surfaces that are AESS or are to receive special primer according to
the associated painting specification. When not specifically noted the minimum cleaning shall
be SSPC-SP 6, "Commercial Blast Cleaning."

2.9 STANDARD PRIMING

A

C.
D.

Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded mem-
bers to a depth of 2 inches.

Surfaces to be field welded.

Surfaces to be high-strength bolted with slip-critical connections.

Surfaces to receive sprayed fire-resistive materials (applied fireproofing).

Galvanized surfaces.

Top flanges of beams to receive field welded headed studs

Immediately after surface preparation, apply primer according to manufacturer's written in-
structions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5
mils. Use priming methods that result in full coverage of joints, corners, edges, and exposed
surfaces.

ook wdN

Stripe paint corners, crevices, bolts, welds, and sharp edges.

Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.
Change color of second coat to distinguish it from first.

2.10 SPECIAL PRIMING:

A

B.

C.

D.

E.

All steel located in exterior spaces shall be shop primed per Division 09 Section "High Per-
formance Coatings","Exterior Painting"

All steel located in interior spaces but to remain exposed shall be shop primed per Division 09
Section Interior Painting

All architecturally exposed structural steel in interior spaces shall be shop primed per Divi-
sion 09 Section Interior Painting

All architecturally exposed structural steel located in exterior spaces shall be shop primed per
Division 09 Section "High Performance Coatings","Exterior Painting"

Priming of steel noted as architecturally exposed structural steel shall be done with extreme
care to avoid drips and runs.

2.11 GALVANIZING

A

Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel ac-

cording to ASTM A 123/A 123M.

1. Fill vent and drain holes that will be exposed to the environment or that will be exposed
in the finished work by plugging with zinc solder and filing off smooth.

2. Galvanize loose and hung lintels, shelf angles, all exposed exterior steel and all steel lo-
cated in exterior masonry walls unless noted otherwise. Coordinate with drawings and
specifications.

a. Galvanized elements to be top coated shall not be quenched, and shall be swept
blast to ensure proper adhesion of top coats.

2.12 SOURCE QUALITY CONTROL

A

Testing Agency: Owner will engage an independent testing and inspecting agency to perform

shop tests and inspections and prepare test reports.

1. Provide testing agency with access to places where structural-steel work is being fabri-
cated or produced to perform tests and inspections
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2. The cost for reinspecting deficient work shall be the responsibility of the fabricator

B. All source quality control and source quality assurance shall be completed by the fabricator's
qualified personnel and/or the fabricator’s qualified testing agency and shall be in accordance
with the submitted and approved job specific quality control manual.

1. Additional weld inspections as noted herein or in the contract documents.
2. Payment for shop testing and inspection shall be the responsibility of the fabricator.

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

D. Bolted Connections: Shop-bolted connections will be tested and inspected according to
RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

E. Welded Connections: In addition to visual inspection, shop-welded connections will be tested
and inspected according to AWS D1.1/D1.1M.

F. In addition to visual inspection, shop-welded shear connectors will be tested and inspected
according to requirements in AWS D1.1/D1.1M for stud welding and as follows:
1.  Bend tests will be performed if visual inspections reveal either a less-than-continuous
360-degree flash or welding repairs to any shear connector.
2. Tests will be conducted on additional shear connectors if weld fracture occurs on shear
connectors already tested, according to requirements in AWS D1.1/D1.1M.
PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces and
locations of anchor rods, bearing plates, and other embedments for compliance with require-
ments.

1. Prepare a certified as-built survey of bearing surfaces, anchor rods, bearing plates, and
other embedments showing dimensions, locations, angles, and elevations.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural
steel secure, plumb, and in alignment against temporary construction loads and loads equal in
intensity to design loads. Remove temporary supports when permanent structural steel, con-
nections, and bracing are in place unless otherwise indicated.

3.3 ERECTION

A. Set structural steel accurately in locations and to elevations indicated and according to
AISC 303 and AISC 360.

B. Base and Bearing Plates: Clean concrete- and masonry-bearing surfaces of bond-reducing
materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates.

1. Where ungrouted anchor rod sleeves are required caulk the annular surface between the
sleeve and the anchor rod to prevent grout from entering the sleeves.

2. Set plates for structural members on wedges, shims, or setting nuts as required. All
shims shall be steel material.

3.  Weld plate washers to top of baseplate as indicated.

4.  Snug-tighten anchor rods after supported members have been positioned and plumbed.

5. Bearing plates and loose column base plates shall be grouted and cured prior to erecting
the steel to be supported by the plate

6. Base plates attached to columns shall be grouted as soon as possible after the column
has been plumbed. Base plates shall be grouted and cured before any elevated slabs
are cast or before any column splices are made.

7. Prior to grouting all loose and latent material shall be removed from bearing surfaces
and base or bearing plates. Concrete or masonry surfaces shall be broom clean. All
shims or wedges shall be left in place and cut flush to the edge of the base or bearing
plate.
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8. Grout shall be placed solidly between bearing surfaces and plates so no voids remain.
Neatly finish exposed surfaces; protect grout and allow to cure. Comply with manufac-
turer's written installation and curing instructions for shrinkage-resistant grouts.

a. Use grout forms and grout surcharging as required to ensure that grout completely
fills the space below bearing or base plate, and no voids remain.

9. Paint base plates, anchor bolts and sections of columns below grade and below finished
floor with Coal Tar Mastic Paint when indicated on drawings.

Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for
Steel Buildings and Bridges."

Maintain erection tolerances of architecturally exposed structural steel within AISC's "Code of
Standard Practice for Steel Buildings and Bridges."

Align and adjust various members that form part of complete frame or structure before perma-

nently fastening. Before assembly, clean bearing surfaces and other surfaces that will be in

permanent contact with members. Perform necessary adjustments to compensate for dis-

crepancies in elevations and alignment.

1. Level and plumb individual members of structure.

2. Make allowances for difference between temperature at time of erection and mean tem-
perature when structure is completed and in service.

Splice members only where indicated on approved shop drawings.

Remove erection bolts on welded, architecturally exposed structural steel; fill holes with plug
welds; and grind smooth at exposed surfaces.

Do not use thermal cutting during erection unless approved by Architect. Finish thermally cut
sections within smoothness limits in AWS D1.1/D1.1M.

Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must

be enlarged to admit bolts.

1. For slip critical connections enlarge hole to next standard hole size and provide next
standard bolt size.

Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear con-
nectors. Use automatic end welding of headed-stud shear connectors according to
AWS D1.1/D1.1M and manufacturer's written instructions.

Shelf Angles anchored to steel frame:

1. Sequencing of shelf angle installation shall be as indicated in drawings

2. Unless noted otherwise do not permanently attach shelf angles until concrete slabs have
been poured and cured.

3.  Once slabs have been poured and cured coordinate final elevation of shelf angle with
contract documents and masonry contractor and permanently fasten.

Pour stops and edge angles: Pour stops and edge angles shall be field installed based on
global building control lines to ensure overall building geometry is maintained.
1. Do not located based on local member geometry.

3.4 FIELD CONNECTIONS

A

High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for Struc-
tural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
1. Joint Type: As indicated on shop drawings.

Finger Tight Bolts: All joints noted as finger tight shall be hand tightened as required to install

elements. Do not tighten by mechanical means

1. Provide jam nuts to prevent nut from backing off.

2. After initial tightening turn nut and jam nut in opposite direction to bind them against one
another.

C. Weld Connections:

1 Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of tempo-
rary connections, and removal of paint on surfaces adjacent to field welds.
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2. Assemble and weld built-up sections by methods that will maintain true alignment of axes
without exceeding tolerances in AISC's "Code of Standard Practice for Steel Buildings
and Bridges" for mill material.

3. Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifi-
cations, weld quality, and methods used in correcting welding work.

4. Assemble and weld built-up sections by methods that will maintain true alignment of axes
without exceeding tolerances in AISC 303 for mill material.

5.  Architecturally Exposed Structural Steel: Verify that weld sizes, fabrication sequence,
and equipment used for architecturally exposed structural steel will limit distortions to al-
lowable tolerances. Prevent weld show-through on exposed steel surfaces.

a. Grind butt welds flush.
b. Grind or fill exposed fillet welds to smooth profile. Dress exposed welds.

Post Installed Structural Anchors: See specification section 050520 for products

3.5 FIELD PAINTING

A

B.

Column bases: Paint column bases below grade and/or below finished floor at exterior condi-

tions and/or conditions specifically noted on drawings with column base paint.

1. Apply in strict accordance with manufacturer’s recommendations

2. Apply multiple coats as required by manufacturer, but not less than two individual coats
allowing proper dry time between coats.

Field painting of structural steel for finished appearance in exposed conditions or for high per-
formance coating systems is specified in Division 09 painting sections.

3.6 FIELD QUALITY CONTROL

A
B.

The erector shall complete Field Quality control in accordance with AISC 360 Chapter N

Owner will engage a qualified independent testing and inspecting agency to perform field tests
and inspections and prepare test reports in accordance with the schedule of special inspec-
tions.

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

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements when the work was
deemed deficient upon initial testing or inspection.

3.7 REPAIRS AND PROTECTION

A

Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair gal-

vanizing to comply with ASTM A 780.

1. The coating thickness for zinc-rich paint repairs must be 50% higher than the surround-
ing coating thickness, but not less than 2.0 mils and not greater than 4.0 mils.

2. The repaired surface should be free of lumps, coarse areas and loose particles

Touchup Painting: At all exterior and exposed interior conditions promptly clean, prepare, and
prime or reprime field connections, rust spots, and abraded surfaces of prime-painted
joists, bearing plates, abutting structural steel, and accessories.
1. Clean and prepare surfaces by hand-tool cleaning, SSPC-SP 2, or power-tool cleaning,
SSPC-SP 3.
2. Apply a primer of same type as shop primer used on adjacent surfaces. Coordinate with
Part 2 priming requirements
END OF SECTION
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SECTION 05 31 00
STEEL DECKING

PART 1 - GENERAL

1.01

A

1.02

A

B.

1.03

1.04

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

SUMMARY

This Section includes the following:

1. Composite floor deck.

Related Sections include the following:

1. Division 01 Section "Quality Requirements" for independent testing agency procedures
and administrative requirements.

2. Division 05 Section "Structural Steel Framing" for shop- and field-welded shear
connectors.

3. Division 05 Section "Structural Steel Framing" for framing deck openings with
miscellaneous steel shapes.

4 Division 09 painting Sections for field painting of primed and galvanized deck.

PERFORMANCE REQUIREMENTS:

Deck Fastening Systems: The basis of design for the deck fastening systems is outlined in this
specification and the contract documents. Product substitutions must result in diaphragm shear
strength, and uplift resistance capacities equal or greater than values calculated for each
specific condition. The baseline strength shall be calculated using the data in the referenced
ESR report and in accordance with the appropriate design procedure and standards required by
the building code. See requirements for substitution submittals.

SUBMITTALS

Product Data:

1. Mechanical fasteners

2. Powder Actuated Fasteners

Contractor’s Statement of Responsibility Per Division 01 Section "Collective Inspections and
Structural Testing"

Quality Control Plan: Job specific Quality Control Plan for the Steel Deck Erector

Shop Drawings: Submit detailed layout showing placement extent of each type of deck
including the following:

1. Coordinate layout with approved Engineered cold-formed metal trusses and Steel joist
shop drawings

Anchorage pattern for each type of deck and each anchorage condition

Details for flat sump pans and associate anchorage

Details of hip, ridge and valley plates and associated anchorage

Details of cover plates and associated anchorage and changes in deck direction.

Details of end jointed conditions

Details of side lap conditions.

Details of girder fills

. Details of finish/filler strips

10.  Details of pour stops

Product Certificates: For each type of steel deck, signed by product manufacturer.

Welding certificates.

1. Submit welding certificates for all individuals expected to be performing field welding
Welding Procedure Specifications (WPS's) and Procedure Qualification Records (PQRs):
Provide according to AWSD1.1/D1.1M, "Structural Welding Code -Steel" and
AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel," for each welded joint whether
prequalified or qualified by testing, including the following:

©COND>O AWM

1. Power source (constant current or constant voltage).
2. Electrode manufacturer and trade name, for demand critical welds.
3. Supplement standard WPS with parameter for time per weld for each size of weld.

Substitution for Deck Fastening Systems:
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1. Substitutions to a welded fastening system in lieu of powder actuated fastening system
will not be permitted except as specifically noted.

2. Substitution requests may only be made using products with ICC-ESR reports for the
product indicating approval for use of the product in the specific condition existing on this
project.

3. Substitution requests shall be include signed and sealed calculations demonstrating that

the product is capable of providing equivalent performance of the basis of design product
for each specific location and condition when calculated using the referenced ESR report
and in accordance with the appropriate design procedure and standards required by the

building code.

4. An increase in material or labor cost resulting from the substitution shall be the
responsibility of the contractor.

QUALITY ASSURANCE

Quality Control Plan: Each deck erector shall provide a job specific Quality Control Plan.

1. The plan shall specifically identify all QC and QA inspections erector will be completing,

the frequency of those inspections and the erector's personnel and/or erector’s testing
agency that will be completing the specific inspections.

2. The plan shall comply with the latest edition of the SDI “Standard for Quality Control and
Quality Assurance for Installation of Steel Deck”.

Manufacturer Qualifications: A manufacturer certified by SDI to manufacture steel deck comply-

ing with applicable standard specifications and load tables of SDI "Specifications".

1. The Manufacturer for steel deck bearing on structural steel or steel joists shall be act as a
direct subcontractor of the structural steel fabricator.
2. Manufacturer's responsibilities include providing professional engineering services for

designing deck to comply with performance requirements.
Erector Qualifications: The erector shall be experienced in installing steel deck equal in
material, design and scope to the steel deck required for this project.

1. The steel deck erector for steel deck bearing on structural steel or steel joists shall act as
a direct subcontractor of the structural steel fabricator.

Testing Agency Qualifications: An independent agency qualified according to ASTM E 329 for

testing indicated.

Welding: Qualify procedures and personnel according to AWS D1.1, "Structural Welding

Code - Steel" and AWS D1.3, "Structural Welding Code - Sheet Steel."

Fire-Test-Response Characteristics: Where indicated, provide steel deck units identical to

those tested for fire resistance per ASTM E 119 by a testing and inspecting agency acceptable

to authorities having jurisdiction.

1. Fire-Resistance Ratings: Indicated by design designations of applicable testing and
inspecting agency.
2. Steel deck units shall be identified with appropriate markings of applicable testing and

inspecting agency.
AISI Specifications: Comply with calculated structural characteristics of steel deck according to
AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members."
SDI Specifications:

1. Form Deck shall comply with ANSI/SDI NC-2010, "Standard for Non-Composite Floor
Deck", or latest adopted edition of the standard.

2. Roof Deck shall comply with ANSI/SDI RD-2010, "Standard for Steel Roof Deck", or
latest adopted edition of the standard.

3. Composite Steel Deck shall comply with ANSI/SDI-C1.0-2006, "Standard for Composite
Steel Floor Deck", or latest adopted edition of the standard.

Professional Engineering Qualifications: A professional engineer who is legally qualified to

practice in the jurisdiction where the project is located and who is experienced in providing
engineering services of the kind indicated.

053100-2



Fire Station #18 053100

J.

1.06
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C.
D.

1.07

A

B.

C.
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Powder Actuated Fastener Installer Training: Conduct a thorough training session with the
manufacturer's representative. Each individual responsible for the installation of fasteners shall
attend the training session. Training shall consist of a review of the complete process for the
installation of the fasteners and the use of proper equipment for the installation.

DELIVERY, STORAGE, AND HANDLING

Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and

handling.

Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a

waterproof covering and ventilate to avoid condensation.

1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation to
maintain insulation free of moisture.

Store steel decking on supports off the ground

Keep steel decking free of dirt and foreign matter.

COORDINATION

Coordinate installation of sound-absorbing insulation strips in topside ribs of acoustical deck

with roofing installation specified in Division 07 Section to ensure protection of insulation strips

against damage from effects of weather and other causes.

Coordinate layout of steel decking in areas of engineered cold-formed truss framing with

approved truss shop drawings. Do not submit decking for these areas for approval until

engineered cold-formed truss framing shop drawings have been approved. Prior to fabrication

perform a final coordination with field use engineered cold formed metal truss framing shop

drawings.

Coordinate layout of steel decking in areas of steel joist framing with approved joist shop

drawings. Do not submit decking for these areas for approval until steel joist shop drawings

have been approved. Prior to fabrication perform a final coordination with field use engineered

steel joist shop drawings.

PART 2 - PRODUCTS

2.01

A

COMPOSITE FLOOR DECK

Composite Steel Floor Deck: Fabricate panels, with integrally embossed or raised pattern ribs,
to comply with "SDI Specifications and Commentary for Composite Steel Floor Deck," in SDI
Publication No. 30, with the minimum section properties indicated, and with the following:

1. Type "2CFD18" (galvanized), “2CFD18G90" (special galvanized) and “2CFD18P”
(galvanized and primed):

a. Galvanized Steel Sheet (2CFD18): ASTM A 653/A 653M, Structural Steel (SS),
G60 zinc coating.

b. Galvanized Steel Sheet (2CFD18G90): ASTM A 653/A 653M, Structural Steel
(SS), G90 zinc coating.

C. Galvanized and Shop-Primed Steel Sheet (2CFD18P): ASTM A 653/A 653M,
Structural Steel (SS), G60 zinc coating; cleaned, pretreated, and bottom surface
primed with manufacturer's standard baked-on, rust-inhibitive primer.

1) Color: White.

d. Profile Depth: 2 inches
e. Properties as follows:

1) Design Uncoated-Steel Thicknesses: 0.0474 inch
2) Area (As):0.710 in?/ft
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2.02

A

B.

nm

G.

J.

K.

L.

STEEL DECKING
3) Moment of Inertia (1):0.560 in#/ft
4) Section Modulus (Sp): 0.508 in3/ft
5) Section Modulus (Sn): 0.522 in3/ft
6) Yield Strength (Fy): 50 ksi
f. Span Condition: Double span unless noted otherwise.

g. Side Laps: Interlocking

h. End Joints: Butted
ACCESSORIES
General: Provide manufacturer's standard accessory materials for deck that comply with
requirements indicated.
Powder Actuated Fasteners: Basis of design product as indicated on drawings. See
requirements for substitution submittals. Where not specifically indicate the basis of design
fasteners shall be Hilti fasteners in accordance with ICC ESR-2197.
Mechanical Fasteners: Unless noted otherwise, ASTM C1513, corrosion-resistant coated, self-
drilling, self-tapping steel drill screws. No. 10 minimum diameter unless noted otherwise.
Side-Lap Fasteners: Unless noted otherwise, ASTM C1513, corrosion-resistant coated, self-
drilling, self-tapping steel drill screws. No. 10 minimum diameter unless noted otherwise.
Welding Electrodes: Comply with AWS standards.
Miscellaneous Sheet Metal Deck Accessories: Steel sheet, grade, thickness, and finish to
match associated deck. Profile as required for application.
Pour Stops and Girder Fillers: Steel sheet, minimum vyield strength of 33,000 psi, of same
material and finish as deck, and of thickness and profile indicated. Where not specifically
indicated provide as recommended by SDI Publication No. 30 for overhang and slab depth.
1. Provide a stiffened return lip on the vertical lip of all pour stops.
Column Closures, End Closures, Z-Closures, and Cover Plates: Steel sheet, of same material,
finish, and thickness as deck, unless otherwise indicated.
Flat Sump Plate: Single-piece steel sheet, 0.0747 inch thick, coordinate drain assembly
opening requirements plus 6” all sides (minimum 24"x24”) of same material and finish as deck.
For drains, cut holes in the field.
Galvanizing Repair Paint: ASTM A 780.
Repair Primer: Manufacturer's standard rust-inhibitive primer of same type and color as shop
primer.
Fastener Type Marking Paint: Easily identifiable canister spray paint

PART 3 - EXECUTION

3.01

A

3.02

A

w

oo

nm

G.
H

EXAMINATION

Examine supporting frame and field conditions for compliance with requirements for installation

tolerances and other conditions affecting performance.

INSTALLATION, GENERAL

In cases where varying type powder actuated fasteners are required each beam/joist support

shall be marked with color coded “fastener type marking paint” to identify which fastener type is

to be used at specific beam/joists.

Install deck panels and accessories according to applicable specifications and commentary in

SDI Publication No. 30, manufacturer's written instructions, and requirements in this Section.

Locate deck bundles to prevent overloading of supporting members.

Place deck panels on supporting frame and adjust to final position with ends accurately aligned

and bearing on supporting frame before being permanently fastened. Do not stretch or contract

side-lap interlocks.

1. Align cellular deck panels over full length of cell runs and align cells at ends of abutting
panels.

Place deck panels flat and square and fasten to supporting frame without warp or deflection.

Cut and neatly fit deck panels and accessories around openings and other work projecting

through or adjacent to deck.

Provide flat sump plates at all roof drains

Provide additional reinforcement and closure pieces at openings as required for strength,

continuity of deck, and support of other work.
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3.03

3.04

STEEL DECKING

Welding: Comply with AWS requirements and procedures for manual shielded metal arc
welding, appearance and quality of welds, and methods used for correcting welding work.
Mechanical Fasteners: Locate mechanical fasteners and install according to drawings, and the
following requirements:
1) Minimum edge distance and center to center spacing of fasteners shall be
three fastener diameters unless noted otherwise.
2) Minimum screw penetration shall leave at least 3 exposed threads on the
backside of connection unless noted otherwise.

FLOOR-DECK INSTALLATION

Fasten floor deck panels to steel supporting members as indicated.

1. Do not install power actuated or other penetrating type fasteners in areas of protected
zones.
2. Where the typical fastening system consists of powder actuated or other penetrating type

fasteners replace each fastener with one 5/8” diameter puddle weld unless noted
otherwise for the extent of protected zones.

Fasten floor deck side laps and perimeter edges as indicated.

End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2
inches, with end joints as follows:

1. End Joints: Butted unless noted as lapped.

Pour Stops and Girder Fillers: Fasten steel sheet pour stops and girder fillers to supporting
structure according to SDI recommendations, unless otherwise indicated.

Floor-Deck Closures: Fasten steel sheet column closures, cell closures, and Z-closures to
deck, according to SDI recommendations, to provide tight-fitting closures at open ends of ribs
and sides of deck.

FIELD QUALITY CONTROL

Testing and Inspection: Owner will engage a qualified independent testing and inspecting
agency to perform field tests and inspections and prepare test reports in accordance with the
schedule of special inspections.

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

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

REPAIRS AND PROTECTION

Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of
deck with galvanized repair paint according to ASTM A780 and manufacturer's written
instructions.

Repair Painting: Wire brush and clean rust spots, welds, and abraded areas of prime-painted
deck immediately after installation, and apply repair primer.

1. Apply repair primer, of same type and color as adjacent shop-primed deck.

Protected Zone repairs: Where penetrating type fasteners are errantly installed in a protected
zone the repair shall be completed by the structural steel erector. The deficiency shall be
reported to the EOR and the EOR will provide direction on the removal of the fastener, the
substrate repair, and an alternate fastener installed as directed by the EOR.
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D. Provide final protection and maintain conditions to ensure that steel deck is without damage or

deterioration at time of Substantial Completion.
END OF SECTION 05 31 00
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SECTION 06 10 00
ROUGH CARPENTRY

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Rough opening framing for doors, windows, and roof openings.

B. Wood nailers and blocking associate with roofing and parapets.

C. Preservative treated wood materials.
D. Concealed wood blocking, nailers, and supports.
1.02 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2009.

B. ASTM EB84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2013a.

C. AWPA U1 - Use Category System: User Specification for Treated Wood; American Wood
Protection Association; 2012.

D. PS 20 - American Softwood Lumber Standard; National Institute of Standards and Technology,
Department of Commerce; 2010.

1.03 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation.

PART 2 PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Dimension Lumber: Comply with PS 20 and requirements of specified grading agencies.

1. If no species is specified, provide any species graded by the agency specified; if no
grading agency is specified, provide lumber graded by any grading agency meeting the
specified requirements.

2. Grading Agency: Any grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark unless
otherwise indicated.

B. Lumber fabricated from old growth timber is not permitted.
2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Sizes: Nominal sizes as indicated on drawings, S4S.

B. Moisture Content: S-dry or MC19.

C. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:
1.  Lumber: S4S, No. 2 or Standard Grade.
2. Boards: Standard or No. 3.

2.03 ROOFING

A. Framing Lumber: Nailers, framing edge strips, crickets, curbs, parapet blocking and cants.
1. All wood shall be preservative treated.
B. Grade of Lumber shall be No. 2 or better..

2.05 ACCESSORIES

A. Fasteners and Anchors:

1. Metal and Finish: Hot-dipped galvanized steel per ASTM A 153/A 153M for high humidity
and preservative-treated wood locations, unfinished steel elsewhere.
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2.06 FACTORY WOOD TREATMENT

A

B.

Treated Lumber and Plywood: Comply with requirements of AWPA U1 - Use Category System

for wood treatments determined by use categories, expected service conditions, and specific

applications.

1. Preservative-Treated Wood: Provide lumber and plywood marked or stamped by an
ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards.

Preservative Treatment:

1. Preservative Pressure Treatment of Lumber Above Grade: AWPA U1, Use Category
UC3B, Commodity Specification A using waterborne preservative to 0.25 Ib/cu ft retention.
a. Kiln dry lumber after treatment to maximum moisture content of 19 percent.
b. Treat lumber in contact with roofing, flashing, or waterproofing.
c. Treatlumber in contact with masonry or concrete.
d. Preservative for Field Application to Cut Surfaces: As recommended by manufacturer

of factory treatment chemicals for brush-application in the field.

PART 3 EXECUTION
3.01 INSTALLATION - GENERAL

A.
B.

C.

Select material sizes to minimize waste.

Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory
components, including: shims, bracing, and blocking.

Where treated wood is used on interior, provide temporary ventilation during and immediately
after installation sufficient to remove indoor air contaminants.

3.02 BLOCKING, NAILERS, AND SUPPORTS

A

B.

E.

Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

In framed assembilies that have concealed spaces, provide solid wood fireblocking as required
by applicable local code, to close concealed draft openings between floors and between top
story and roof/attic space; other material acceptable to code authorities may be used in lieu of
solid wood blocking.

In metal stud walls, provide continuous blocking around door and window openings for
anchorage of frames, securely attached to stud framing.

In walls, provide blocking attached to studs as backing and support for wall-mounted items,
unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

Where ceiling-mounting is indicated, provide blocking and supplementary supports above
ceiling, unless other method of support is explicitly indicated.

3.03 WOOD ROOF NAILERS, EDGE STRIPS, CURBS, BLOCKING AND CANTS

A

General:

1. Provide sizes and configurations to match specific conditions at edge perimeters,
curbs, and expansion joints.

2. Thicknesses to match insulation thicknesses and minimum 2 x 6, unless specifically
required otherwise.

3. If multiple layers, attach each layer independently and minimum 1 1/2 inch thickness
at top, when applicable.

Wood Blocking Attachment
1. Steel Substrate

a. A minimum 3/4 inch diameter bolt tapped into a structural member or into bar
joists between 48 inches on center.
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b. Attachment to metal deck requires #12 fastener 12 inches on center and 6
inches on center at corners.

C. Provide separation of surfaces by means of waterproof underlayment.

2. If other substrate/edge conditions exist, the Contractor shall provide attachment to
resist 250 pounds per square linear foot in all directions and increased by 100% at
corners.

a. This may require attachment to structural framing or adding secondary framing.
C. Nailers/Fasteners

1. A 1/4 inch gap between nailers is required.

2. Pre-drilled holes for attachment.

3. Nails used to secure multiple nailers should be long enough to penetrate the base
wood blocking 1 1/4 inch. A fastener shall be placed 3 inches from each end and
double rows spaced 24 inches on center and staggered is required.

4. Joints in nailers shall be staggered in multiple layer applications and shall have
interlocked corners.

Nails should be installed at angles.
6. Nailers used to raise curbs of mechanical units, skylights and other penetrations shall
be installed level.
D. Nailer Configurations
1. Match nailer thicknesses with insulation thicknesses including tapered insulation.
2. Stack nailers with joints staggered and plywood sandwiched between nailers.

3.05 SITE APPLIED WOOD TREATMENT

A. Apply preservative treatment compatible with factory applied treatment at site-sawn cuts,
complying with manufacturer's instructions.

B. Allow preservative to dry prior to erecting members.

3.06 TOLERANCES

A. Framing Members: 1/4 inch from true position, maximum.
B. Variation from Plane (Other than Floors): 1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet

maximum.

END OF SECTION
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SECTION 06 41 00
ARCHITECTURAL WOOD CASEWORK
PART 1 GENERAL
101 SECTION INCLUDES
A. Specially fabricated cabinet units.
B. Cabinet hardware.
C. Preparation for installing utilities.
102 RELATED REQUIREMENTS
A. Section 06 10 00 - Rough Carpentry: Support framing, grounds, and concealed blocking.
B. Section 12 36 00 - Countertops.
103 REFERENCE STANDARDS
A.  AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2014.

B. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards, U.S. Version 3.0;
2016.

C. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.
D. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2014.

E. NEMA LD 3 - High-Pressure Decorative Laminates; National Electrical Manufacturers
Association; 2005.

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

B. Shop Drawings: Indicate materials, component profiles, fastening methods, jointing details,
and accessories.
1. Scale of Drawings: 1-1/2 inch to 1 foot, minimum.
2. Provide the information required by AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS).

C. Product Data: Provide data for hardware accessories.
D. Samples: Laminate color and edge banding color samples.
105 QUALITY ASSURANCE

A. Fabricator Qualifications: Company specializing in fabricating the products specified in this
section with minimum five years of documented experience.

106 DELIVERY, STORAGE, AND HANDLING
A. Protect units from moisture damage.
107 FIELD CONDITIONS

A. During and after installation of custom cabinets, maintain temperature and humidity conditions
in building spaces at same levels planned for occupancy.

PART 2 PRODUCTS
201 CABINETS

A. Quality Standard: Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Plastic Laminate Faced Cabinets: Custom grade.
C. Organ Platform Cabinets: Wood, Custom grade, Painted finish.

D. Cabinets:
1.  Plastic Laminate Cabinet Style: Flush overlay.
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202 LAMINATE MATERIALS

A. High Pressure Decorative Laminate (HPDL): NEMA LD 3, types as recommended for specific
applications.

203 COUNTERTOPS

A. Solid Surfacing: Specified in Section 12 36 00.
204 ACCESSORIES

A. Adhesive: Type recommended by fabricator to suit application.

B. Fasteners: Size and type to suit application.

C. Grommets: Standard plastic grommets for cut-outs, in color to match adjacent surface.
205 HARDWARE

A. Adjustable Shelf Supports: Standard side-mounted system using multiple holes for pin
supports and coordinated self rests, polished chrome finish, for nominal 1 inch spacing
adjustments.

B. Drawer and Door Pulls: Southern Hill brushed nickel pulls, SH3229-128-SN-5. 6.3 inch handle
length, 5 inch screw hole spacing.

C. Cabinet Locks: Keyed cylinder, two keys per lock, master keyed, steel with satin finish.

D. Drawer Slides:
Type: Full extension.
Static Load Capacity: Commercial grade Heavy Duty grade.
Mounting: Side mounted.
Stops: Integral type.
Features: Provide self closing/stay closed type.
E. Hinges: European style concealed self-closing type, steel with polished finish.
206 FABRICATION
A. Assembly: Shop assemble cabinets for delivery to site in units easily handled and to permit
passage through building openings.
B. Edging: Fit shelves, doors, and exposed edges with specified edging. Do not use more than
one piece for any single length.

C. Fitting: When necessary to cut and fit on site, provide materials with ample allowance for
cutting. Provide matching trim for scribing and site cutting.

D. Plastic Laminate: Apply plastic laminate finish in full uninterrupted sheets consistent with
manufactured sizes. Fit corners and joints hairline; secure with concealed fasteners. Slightly
bevel arises. Locate counter butt joints minimum 2 feet from sink cut-outs.

E. Provide cutouts for plumbing fixtures. Verify locations of cutouts from on-site dimensions. Seal
cut edges.

PART 3 EXECUTION
301 EXAMINATION
A. Verify adequacy of backing and support framing.
B. Verify location and sizes of utility rough-in associated with work of this section.

gD~
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302 INSTALLATION

A. Install work in accordance with AWI/AWMAC/WI (AWS) requirements of custom grade
installation.

B. Set and secure custom cabinets in place, assuring that they are rigid, plumb, and level.
C. Use concealed joint fasteners to align and secure adjoining cabinet units.

D. Carefully scribe casework abutting other components, with maximum gaps of 1/32 inch. Do not
use additional overlay trim for this purpose.

E. Secure cabinets to floor using appropriate angles and anchorages.
303 ADJUSTING
A. Adjust moving or operating parts to function smoothly and correctly.
304 CLEANING
A. Clean casework, counters, shelves, hardware, fittings, and fixtures.
END OF SECTION
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SECTION 07 62 00
SHEET METAL FLASHING AND TRIM

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Fabricated sheet metal items, including flashings, counterflashings, and parapet caps.

1.02 REFERENCE STANDARDS

A.  AAMA 2603 - Voluntary Specification, Performance Requirements and Test Procedures for
Pigmented Organic Coatings on Aluminum Extrusions and Panels; 2013.

B. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for
High Performance Organic Coatings on Aluminum Extrusions and Panels; 2013.

ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2010.

D. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
[Metric]; 2010.

E. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free; 2007
(Reapproved 2012)e1.

F. SMACNA (ASMM) - Architectural Sheet Metal Manual; Sheet Metal and Air Conditioning
Contractors' National Association; 2012.

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

o

B. Shop Drawings: Indicate material profile, jointing pattern, jointing details, fastening methods,
flashings, terminations, and installation details.

1.04 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA Architectural Sheet Metal Manual requirements and
standard details, except as otherwise indicated.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation. Slope
metal sheets to ensure drainage.

B. Prevent contact with materials that could cause discoloration or staining.
PART 2 PRODUCTS
2.01 SHEET MATERIALS
A. Aluminum: ASTM B209 (ASTM B209M); 0.032 inch thick; anodized finish of color as selected.

B. Pre-Finished Aluminum: ASTM B209 (ASTM B209M); 0.032 inch thick; plain finish shop
pre-coated with modified silicone coating.
1. Modified Silicone Polyester Coating: Pigmented Organic Coating System, AAMA 2603;
baked enamel finish system.
2. Fluoropolymer Coating: High Performance Organic Finish, AAMA 2604; multiple coat,
thermally cured fluoropolymer finish system.
3. Color: As selected by Architect from manufacturer's standard colors.

2.02 ACCESSORIES

A. Fasteners: Stainless steel, with soft neoprene washers.
Primer: Zinc chromate type.
Protective Backing Paint: Zinc molybdate alkyd.
Sealant: Type as specified in Section 07 90 05.
Plastic Cement: ASTM D4586, Type |.

moo w
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2.03 FABRICATION

A. Form sections true to shape, accurate in size, square, and free from distortion or defects.

B. Form pieces in longest possible lengths.

C. Hem exposed edges on underside 1/2 inch; miter and seam corners.

D

Form material with flat lock seams, except where otherwise indicated. At moving joints, use
sealed lapped, bayonet-type or interlocking hooked seams.

E. Fabricate corners from one piece with minimum 18 inch long legs; seam for rigidity, seal with
sealant.

F. Fabricate vertical faces with bottom edge formed outward 1/4 inch and hemmed to form drip.
G. Fabricate flashings to allow toe to extend 2 inches over roofing gravel. Return and brake edges.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets
in place, and nailing strips located.

B. Verify roofing termination and base flashings are in place, sealed, and secure.
3.02 PREPARATION
A. Install starter and edge strips, and cleats before starting installation.

B. Back paint concealed metal surfaces with protective backing paint to a minimum dry film
thickness of 15 mil.

3.03 INSTALLATION

A. Secure flashings in place using concealed fasteners. Use exposed fasteners only where
permitted.

Apply plastic cement compound between metal flashings and felt flashings.

C. Fitflashings tight in place. Make corners square, surfaces true and straight in planes, and lines
accurate to profiles.

w

D. Seal metal joints watertight.

END OF SECTION

076200-2



Charleston Fire Department JOINT SEALERS
Fire Station #18 07 90 05

SECTION 07 90 05
JOINT SEALERS

PART 1 GENERAL
1.01 SECTION INCLUDES
A Sealants and joint backing
B Precompressed foam sealers
1.02 REFERENCE STANDARDS

A. ASTM C834 - Standard Specification for Latex Sealants; 2010.

B. ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications; 2012.
C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2011.
D.

SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current edition;
www.agmd.gov.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Coordinate the work with other sections referencing this section.
1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide data indicating sealant chemical characteristics.
C. Samples: Submit samples illustrating sealant colors for selection.
D. Manufacturer's Installation Instructions: Indicate special procedures.
1.05 QUALITY ASSURANCE
A. Maintain one copy of each referenced document covering installation requirements on site.

B. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with minimum five years documented experience.

C. Applicator Qualifications: Company specializing in performing the work of this section with
minimum three years documented experience and approved by manufacturer.
1.06 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by the sealant manufacturer during and after
installation.

1.07 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Correct defective work within a five year period after Date of Substantial Completion.

C. Warranty: Include coverage for installed sealants and accessories which fail to achieve airtight
seal, exhibit loss of adhesion or cohesion, or do not cure.

PART 2 PRODUCTS
2.01 SEALANTS

A. Sealants and Primers - General: Provide products having volatile organic compound (VOC)
content.

B. Type S1 - General Purpose Exterior Sealant: Polyurethane; ASTM C920, Grade NS, Class 25,
Uses M, G, and A, single component.
1. Color: Match adjacent finished surfaces.
2.  Applications: Use for:
a. Control, expansion, and soft joints in masonry.
b. Joints between concrete and other materials.
c. Joints between metal frames and other materials.
d. Other exterior joints for which no other sealant is indicated.

C. Type S2 - General Purpose Exterior Sealant: Acrylic, solvent release curing; ASTM C920,
Grade NS, Class 12-1/2, Uses M, G, and A; single or multi- component.
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1. Color: Match adjacent finished surfaces.
2. Color: To be selected by Architect from manufacturer's standard range.
3. Applications: Use for:

a. Control, expansion, and soft joints in masonry.

b. Joints between concrete and other materials.

c. Joints between metal frames and other materials.

d. Other exterior joints for which no other sealant is indicated.

D. Type S3 - Exterior Expansion Joint Sealer: Precompressed foam sealer; urethane with
water-repellent;
1. Face color: To be selected by architect.
2. Size as required to provide weathertight seal when installed.
3. Provide product recommended by manufacturer for traffic-bearing use.
4. Applications: Use for:
a. Exterior wall expansion joints.

E. Type S4 - Exterior Metal Lap Joint Sealant: Butyl or polyisobutylene, nondrying, nonskinning,
noncuring.
1. Applications: Use for:
a. Concealed sealant bead in sheet metal work.
b. Concealed sealant bead in siding overlaps.
F. Type S5 - General Purpose Interior Sealant: Acrylic emulsion latex; ASTM C834, Type OP,
Grade NF single component, paintable.
1. Color: Match adjacent finished surfaces.
2. Applications: Use for:
a. Interior wall and ceiling control joints.
b. Joints between door and window frames and wall surfaces.
c. Other interior joints for which no other type of sealant is indicated.
G. Type S6 - Tile Sealant: White silicone; ASTM C920, Uses I, M and A; single
component, mildew resistant.
1. Applications: Use for:
a. Joints between plumbing fixtures and floor and wall surfaces.
b. Joints between kitchen and bath countertops and wall surfaces.

2.02 ACCESSORIES
A. Primer: Non-staining type, recommended by sealant manufacturer to suit application.

B. Joint Cleaner: Non-corrosive and non-staining type, recommended by sealant manufacturer;
compatible with joint forming materials.

C. Joint Backing: Round foam rod compatible with sealant; ASTM D 1667, closed cell PVC;
oversized 30 to 50 percent larger than joint width.

D. Bond Breaker: Pressure sensitive tape recommended by sealant manufacturer to suit
application.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that joint backing and release tapes are compatible with sealant.
3.02 PREPARATION
A. Remove loose materials and foreign matter that could impair adhesion of sealant.
B. Clean and prime joints in accordance with manufacturer's instructions.
C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.
D. Protect elements surrounding the work of this section from damage or disfigurement.
3.03 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.
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w

Perform installation in accordance with ASTM C1193.
Perform acoustical sealant application work in accordance with ASTM C919.

o

D. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck
dimension, and surface bond area as recommended by manufacturer, except where specific
dimensions are indicated.

E. Install bond breaker where joint backing is not used.
F. Install sealant free of air pockets, foreign embedded matter, ridges, and sags.

G. Apply sealant within recommended application temperature ranges. Consult manufacturer
when sealant cannot be applied within these temperature ranges.

H. Tool joints concave.

I. Precompressed Foam Sealant: Do not stretch; avoid joints except at corners, ends, and
intersections; install with face 1/8 to 1/4 inch below adjoining surface.

J.  Compression Gaskets: Avoid joints except at ends, corners, and intersections; seal all joints
with adhesive; install with face 1/8 to 1/4 inch below adjoining surface.

K. Concrete Floor Joint Filler: Install concrete floor joint filler per manufacturer's written
instructions. After floor joint filler is fully cured, shave joint filler flush with top of concrete slab.

3.04 CLEANING

A. Clean adjacent soiled surfaces.
3.05 PROTECTION

A. Protect sealants until cured.

END OF SECTION
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SECTION 08 11 13
HOLLOW METAL FRAMES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Steel frames for wood doors.
B. Accessories.
1.02 RELATED REQUIREMENTS
A. Section 08 14 16 — Flush Wood Doors
B. Section 08 71 00 - Door Hardware.
C. Section 09 90 00 - Painting and Coating: Field painting.
1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design;
2010.

B. ANSI/ICC A117.1 - American National Standard for Accessible and Usable Buildings and
Facilities; International Code Council; 2009.

C. ANSI A250.8 - SDI-100 Recommended Specifications for Standard Steel Doors and Frames;
2003 (R2008).

D. ANSI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces for
Steel Doors and Frames; 1998 (R2011).

E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-lron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2013.

F. BHMA A156.115 - Hardware Preparation in Steel Doors and Steel Frames; 2006.

G. ICC A117.1 - Accessible and Usable Buildings and Facilities; International Code Council; 2009
(ANSI).

H. NAAMM HMMA 840 - Guide Specifications for Installation and Storage of Hollow Metal Doors
and Frames; The National Association of Architectural Metal Manufacturers; 2007.

I.  NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2013.
J. UL (BMD) - Building Materials Directory; Underwriters Laboratories Inc.; current edition.

K. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,
Including All Revisions.

1.04 SUBMITTALS

A. Product Data: Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced grade standard.

B. Shop Drawings: Details of each opening, showing elevations, glazing, frame profiles, and
identifying location of different finishes, if any.

C. Installation Instructions: Manufacturer's published instructions, including any special
installation instructions relating to this project.

D. Manufacturer's Certificate: Certification that products meet or exceed specified requirements.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum five years documented experience.
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Store in accordance with NAAMM HMMA 840.

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion.
PART 2 PRODUCTS
2.01 FRAMES

A. Requirements for All Frames:

1. Accessibility: Comply with ICC A117.1 and ADA Standards.

2.  Texture: Smooth faces.

3. Glazed Lights: Non-removable stops on non-secure side; sizes and configurations as
indicated on drawings.

4. Hardware Preparation: In accordance with BHMA A156.115, with reinforcement welded
in place, in addition to other requirements specified in door grade standard.

5. Galvanizing for Units in Wet Areas: Components hot-dipped zinc-iron alloy-coated
(galvannealed) in accordance with ASTM A653/A653M, with manufacturer's standard
coating thickness

6. Finish: Factory primed, for field finishing.

B. Combined Requirements: If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with all the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.02 STEEL FRAMES

A. General:
1.  Comply with the requirements of grade specified for corresponding door.

a. Frames for Wood Doors: Comply with frame requirements specified in ANSI A250.8 for

Level 2.

Finish: Same as for door.

3. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or
to be grouted.

4. Frames in Masonry Walls: Size to suit masonry coursing with head member 4 inches
high to fill opening without cutting masonry units.

n

2.03 ACCESSORY MATERIALS

A.  Grout for Frames: Portland cement grout of maximum 4-inch slump for hand troweling;
thinner pumpable grout is prohibited.

B. Silencers: Resilient rubber, fitted into drilled hole; 3 on strike side of single door, 3 on center
mullion of pairs, and 2 on head of pairs without center mullions.

C. Temporary Frame Spreaders: Provide for all factory- or shop-assembled frames.
2.04 FINISH MATERIALS
A. Primer: Rust-inhibiting, complying with ANSI A250.10, door manufacturer's standard.
B. Bituminous Coating: Asphalt emulsion or other high-build, water-resistant, resilient coating.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.
3.02 PREPARATION
A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior
to installation.
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3.03 INSTALLATION
A. Coordinate frame anchor placement with wall construction.

B. Grout frames in masonry construction, using hand trowel methods; brace frames so that
pressure of grout before setting will not deform frames.

C. Coordinate installation of hardware.

D. Coordinate installation of glazing.
3.04 TOLERANCES

A. Maximum Diagonal Distortion: 1/16 in measured with straight edge, corner to corner.
3.05 ADJUSTING

A. Adjust for smooth and balanced door movement.
3.06 SCHEDULE

A. Refer to Door and Frame Schedule on the drawings.

END OF SECTION
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SECTION 08 14 16
FLUSH WOOD DOORS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Flush wood doors; flush configuration; non-rated.
1.02 RELATED REQUIREMENTS

A. Section 08 11 13 - Hollow Metal Doors and Frames.

B. Section 08 71 00 - Door Hardware.

C. Section 08 80 00 - Glazing.
1.03 REFERENCE STANDARDS

A.  AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2009.
ICC (IBC) - International Building Code; 2012.
ITS (DIR) - Directory of Listed Products; Intertek Testing Services NA, Inc.; current edition.
NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2013.

NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; National Fire Protection
Association; 2012.

F. UL (BMD) - Building Materials Directory; Underwriters Laboratories Inc.; current edition.
G. UL 10B - Standard for Fire Tests of Door Assemblies; Current Edition, Including All Revisions.
1.04 SUBMITTALS

A. Product Data: Indicate door core materials and construction; veneer species, type and
characteristics.

moow

B. Shop Drawings: Show doors and frames, elevations, sizes, types, swings, undercuts, beveling,
blocking for hardware, factory machining, factory finishing, cutouts for glazing and other details.
1. Provide the information required by AWI/AWMAC/W!I Architectural Woodwork Standards.
2. Include certification program label.

C. Specimen warranty.

D. Samples: Submit two samples of door veneer, 12 by 12 inch in size illustrating wood grain,
stain color, and sheen.

E. Manufacturer's Installation Instructions: Indicate special installation instructions.
F. Warranty, executed in Owner's name.
1.05 QUALITY ASSURANCE
A. Maintain one copy of the specified door quality standard on site for review during installation and
finishing.
B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

1. Accredited participant in the specified certification program prior to the commencement of
fabrication and throughout the duration of the project.

C. Installed Fire Rated Door Assembly: Conform to NFPA 80 for fire rated class as indicated.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver and store doors in accordance with specified quality standard.

B. Accept doors on site in manufacturer's packaging. Inspect for damage.

C. Protect doors with resilient packaging sealed with heat shrunk plastic. Do not store in damp or
wet areas; or in areas where sunlight might bleach veneer. Seal top and bottom edges with
tinted sealer if stored more than one week. Break seal on site to permit ventilation.
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1.07 WARRANTY
A. Interior Doors: Provide manufacturer's warranty for the life of the installation.

B. Include coverage for delamination of veneer, warping beyond specified installation tolerances,
defective materials, and telegraphing core construction.

PART 2 PRODUCTS
2.01 DOORS AND PANELS

A. All Doors: See drawings for locations and additional requirements.
1. Quality Level: Premium Grade, in accordance with AWI/AWMAC/WI Architectural
Woodwork Standards.
2. Wood Veneer Faced Doors: 5-ply unless otherwise indicated.

B. Interior Doors: 1-3/4 inches thick unless otherwise indicated; flush construction.
1. Provide solid core doors at all locations.
2. Maple veneer facing with factory transparent finish.
2.02 DOOR AND PANEL CORES

A. Non-Rated Solid Core and 20 Minute Rated Doors: Type particleboard core (PC), plies and
faces as indicated above.

2.03 DOOR FACINGS

A. Wood Veneer Facing for Transparent Finish: Maple, veneer grade as specified by quality
standard, plain sliced, book veneer match, running assembly match; unless otherwise indicated.
1. Vertical Edges: Any option allowed by quality standard for grade.
2. Pairs: Pair match each pair; set match pairs within 10 feet of each other when doors are
closed.

B. Facing Adhesive: Type | - waterproof.
2.04 ACCESSORIES

A. Glazing Stops: Wood, of same species as door facing, butted corners; prepared for countersink
style tamper proof screws.

B. Astragals for Non-Rated Double Doors: Steel, T shaped, overlapping and recessed at face
edge.
2.05 DOOR CONSTRUCTION
A. Fabricate doors in accordance with door quality standard specified.

B. Cores Constructed with stiles and rails:
1.  Provide solid blocks at lock edge for hardware reinforcement.
2. Provide solid blocking for other through bolted hardware.

C. Where supplementary protective edge trim is required, install trim after veneer facing has been
applied full-width.

D. Factory machine doors for hardware other than surface-mounted hardware, in accordance with
hardware requirements and dimensions.

E. Factory fit doors for frame opening dimensions identified on shop drawings, with edge
clearances in accordance with specified quality standard.
1.  Exception: Doors to be field finished.

F. Doors shall be urea formaldehyde free.
2.06 FACTORY FINISHING - WOOD VENEER DOORS

A. Finish work in accordance with AWI/AWMAC/WI Architectural Woodwork Standards, Section 5
- Finishing for Grade specified and as follows:
1. Transparent:
a. System - 12, Polyurethane, Water-based.
b. Stain: As selected by Architect.
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c. Sheen: Satin.
B. Factory finish doors in accordance with approved sample.
C. Seal door top edge with color sealer to match door facing.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.

C. Do not install doors in frame openings that are not plumb or are out-of-tolerance for size or
alignment.

3.02 INSTALLATION

A. Install doors in accordance with manufacturer's instructions and specified quality standard.
1. Install fire-rated doors in accordance with NFPA 80 requirements.

Factory-Finished Doors: Do not field cut or trim; if fit or clearance is not correct, replace door.
Use machine tools to cut or drill for hardware.
Coordinate installation of doors with installation of frames and hardware.

moow

Coordinate installation of glazing.
F. Install door louvers plumb and level.
3.03 TOLERANCES
A. Conform to specified quality standard for fit and clearance tolerances.
B. Conform to specified quality standard for telegraphing, warp, and squareness.
3.04 ADJUSTING
A. Adjust doors for smooth and balanced door movement.
B. Adjust closers for full closure.
3.05 SCHEDULE - SEE DRAWINGS
END OF SECTION
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SECTION 08 71 00
DOOR HARDWARE

PART 1 GENERAL

1.01

1.02

1.03

1.04

SECTION INCLUDES

Work under this section includes furnishing and the installation of finish and security hardware
specified herein and noted on drawings for a complete and operational system, including any
electrified door hardware components including finish and security hardware and auto operators
for entrance doors.

Items include, but are not limited to:

1. Hinges/Continuous Hinges
Flush Bolts

3 Exit Devices

4 Locksets and Cylinders

5. Push Plates - Pulls

6. Coordinators

7 Closers/ADA Operators

8 Kick, Mop and Protection Plates

9. Stops, Wall Bumpers, Overhead Controls

10. Thresholds, Gasketing and Door Bottoms

11.  Silencers

12.  Miscellaneous Trim and Accessories

13. Electrified Hardware Items, Controls and Power Supplies

RELATED SECTIONS:

1. Section 01 21 00 — Allowances

2. Division 06 — Carpentry

3. Section 08 11 13 — Hollow Metal Frames
4, Section 08 14 16 — Flush Wood Doors

REFERENCES

The following references are used in this section.

1. NFPA 80 — Standard for Fire Doors, 2013.
2. Installation Guide for Doors and Hardware, DHI, 1984.
3. ANSI/ BHMA A156.18, Materials and Finishes, 2006.

GENERAL REQUIREMENTS

Provide items, articles, materials, operations and methods listed, mentioned or scheduled herein
or on drawings, in quantities as required to complete project. Provide hardware that functions
properly. Prior to furnishing hardware, advise Architect of items that will not operate properly, are
improper for conditions, or will not remain permanently anchored.

DESCRIPTION OF WORK

SUBMITTALS

Hardware Schedule: Submit 5 copies of hardware schedule in vertical format as illustrated by the
Sequence of Format for the Hardware Schedule as published by the Door and Hardware Institute.
Schedules which do not comply will be returned for correction before checking.
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B.

C.

1.05

Hardware schedule shall clearly indicate architect's hardware group and manufacturer of each
item proposed.

The schedule shall be reviewed prior to submission by a certified Architectural Hardware
Consultant (AHC), who shall affix his or her seal attesting to the completeness and correctness of
the schedule.

1. Provide 2 copies of illustrations from manufacturer’s catalogs and data in brochure form.

2. Check specified hardware for suitability and adaptability to details and surrounding
conditions. Indicate unsuitable or incompatible items and proposed substitutions in
hardware schedule.

3. Provide listing of manufacturer's template numbers for each item of hardware in hardware
schedule.

4, Furnish other Contractors and Subcontractors concerned with copies of final approved
hardware schedule. Submit necessary templates and schedules as soon as possible to
hollow metal, wood door, and aluminum door fabricators in accordance with schedule they
require for fabrication.

5. Samples: Lever design or finish sample: Provide 3 samples if requested by architect.

Installation Instructions: Provide manufacturer's written installation and adjustment instructions for
finish hardware. Send installation instructions to site with hardware.

Templates: Submit templates and "reviewed Hardware Schedule" to door and frame supplier and
others as applicable to enable proper and accurate sizing and locations of cutouts and
reinforcing.

Contract Closeout Submittals: Comply with Section 01700 including specific requirements
indicated below.

1. Operating and maintenance manuals: Submit 3 sets containing the following:

2. Complete information in care, maintenance, and adjustment, and data on repair and
replacement parts, and information on preservation of finishes.

Catalog pages for each product.

Name, address, and phone number of local representative for each manufacturer.

Parts list for each product.

Copy of final approved hardware schedule, edited to reflect "As installed".

Copy of final keying schedule.

As installed "Wiring Diagrams" for each opening connected to power, both low voltage and
110 volts.

One complete set of special tools required for maintenance and adjustment of hardware,
including changing of cylinders.

©®NO O AW

©

QUALITY ASSURANCE

General Contractor’s Investigation: Prior to Contract Execution, the General Contractor shall have
thoroughly investigated the entities that will be performing work or supplying materials, products,
equipment, or systems for this project, to ensure that they comply with all of the qualifications and
requirements mentioned or implied in the Contract Documents. If it is later determined that any of
the previously mentioned entities do not comply with the qualifications and requirements specified
in the Contract Documents, the General Contractor will be required to replace that entity with a
qualified entity at no increase in Contract Sum or Contract Time.

Manufacturer: Obtain each type of hardware (ie. latch and locksets, hinges, closers) from single
manufacturer, although several may be indicated as offering products complying with
requirements.
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1.06

Qualifications of the Hardware Supplier: A recognized architectural door hardware supplier, with
warehousing facilities, who has been furnishing hardware and installation in the Project’s vicinity
for a period of not less than 4 years. The supplier shall be, or shall employ, an Architectural
Hardware Consultant (AHC) who is available, at reasonable times during the course of the work,
for consultation about the Project’s hardware requirements, to the Owner, Architect, and
Contractor. An Architectural Hardware Consultant (AHC) shall prepare all hardware and access
control schedules. This Supplier shall be responsible for proper coordination of all finish hardware
items and access control items with related sections to insure compatibility of products.

1. Hardware supplier must be an authorized, direct factory distributor of all door hardware
products specified herein to insure compliance and service of these products.

2. Require supplier to meet with Owner to finalize keying requirements and to obtain final
instructions in writing.

Qualifications of Installer: The hardware installer shall have documented experience in the
installation of hardware of similar quantities and types as required for this project. The installer’s
qualifications shall be submitted to the architect, in writing, for approval by the architect before
any work shall commence.

Fire-Rated Openings: Furnish door hardware for fire-rated openings that complies with NFPA
Standard No. 80 and requirements of the Authorities Having Jurisdiction. Furnish only items, of
door hardware, that are listed and are identical to products tested by UL, ITS-WH, FM, or other
testing and inspecting organization acceptable to the Authorities Having Jurisdiction, for use on
types and sizes of doors indicated, in compliance with the requirements of fire-rated door and
door frame labels.

Project requires door assemblies and components that are compliant with positive pressure and
S Label requirements. Specifications must be cross-referenced and coordinated with door and
frame manufacturers to ensure that total door opening engineering is compatible with UL10C
Standard for Positive Pressure Fire Tests of Door Assembilies.

Where emergency exit devices are required on fire-rated doors (with supplementary marking on
doors’ UL or FM labels including “Fire Door to be Equipped with Fire Exit Hardware”) provide
UL/WHI or FM label on exit devices indicating “Fire Exit Hardware”.

Substitutions: All substitution requests are required to be submitted prior to the bid date and
complying with the procedures and time frame as outlined in Division 01, General Requirements.
Approval of submitted products is at the discretion of the architect and his hardware consultant.

At the Project’'s Completion, the Owner’s Representative shall accompany the Architect and
General Contractor during the Door Hardware and Access Control ltems punch list phase of the
project close-out, insuring the Owner’s Representative is familiar with all applications and
systems, as installed. Refer to additional requirements under 3.0 EXECUTION.

Pre-Installation Meeting: Prior to door hardware installation, the General Contractor / Construction
Manager shall request a hardware installation meeting to be held at the project location. This
meeting shall convene prior to the hardware’s installation. The types of hardware this meeting
shall include are: locksets, exit devices, and door closers. The manufacturer’s representatives of
the above listed products, in conjunction with the hardware supplier for this project, shall conduct
the installation training. All hardware installers shall be required to attend this meeting to receive
certificate of authorized training. This meeting shall serve as door openings coordination and
review of all shop drawings from related trades prior to the hardware installation. The Hardware
Supplier shall include any related meeting costs in their proposal.

DELIVERY, STORAGE AND HANDLING

Tag each item or package separately with identification related to final hardware schedule, and
include basic installation instructions with each item or package.

Packaging of door hardware is the responsibility of the supplier. As material is received by the
hardware supplier from various manufacturers, sort and repackage in containers clearly marked
with appropriate hardware set numbers to match the set numbers of the approved hardware
schedule. Two or more identical sets may be packed in the same container.

The door hardware supplier shall deliver all individually packaged hardware items in a timely
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1.07

1.08

fashion to the place of installation (Shop or Project Site); direct factory shipments are not
acceptable unless agreed upon beforehand. Hardware supplier shall coordinate delivery times
and schedules with the contractor.

The General Contractor, door hardware supplier, access control supplier, and installers shall
count, coordinate, and store all door hardware and access control items herein, verifying
complete counts of all items scheduled and furnished. The contractor must report all shortages
(discrepancies with shipping documents) within five (5) working days. The manufacturers’ and
Owner’s representatives will inspect the installation of the door hardware and access control
items during that phase of construction. Any deficiencies in installation of all materials included
herein shall be corrected before installation continues.

The General Contractor shall provide a secure lock-up for the door hardware and security
equipment delivered to the Project, but not yet installed. Control handling and installation of the
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.

WARRANTY

All materials must be warranted against defects in workmanship and materials for a period of one
(1) year from date of acceptance of this project, unless otherwise noted. Any evidence of misuse
or abuse voids all warranties. These warranties shall be each manufacturers’ standard written
warranty.

Special Warranties:

Continuous Geared Hinges: Life of the Door Opening.

Mortise Latchsets and Locksets: Three (3) Year Period.

Exit Devices: Three (3) Year Period.

Door Closers: Thirty (30) Year Period.

Electromagnetic Door Holders: Two (2) Year Period.

Saddle Thresholds, Bumper Thresholds, Door Sweeps, Self-Adhesive Gasketing, Perimeter
Seals, Astragal Seals, Self-Adhesive Astragal Gasketing, Mullion Seals, Interlocking Seals,
and Drip Strips: Five (5) Year Period.

ook wN =

Any manufacturer whose standard written warranty does not equal or exceed the requirements
listed above must provide a letter stating that they will extend their warranty to comply with the
requirements of this specification.

All of the manufacturer’s fasteners and attachments supplied with each hardware item must be
installed to maintain the manufacturer’s fire listing and/or warranty.

Refer to Section 01 - Closeout Procedures for additional warranty requirements.
MAINTENANCE
Maintenance Tools and Instructions: General Contractor shall furnish a complete set of

specialized tools and maintenance instructions as needed for the Owner’s continued adjustment,
maintenance, and removal and replacement of door hardware.

PART 2 PRODUCTS

21

BUTTS AND HINGES

A. Acceptable Manufacturers:

Ives Bommer Stanley

3CB1 LB8002 CB1900R
3CB1 LB8000 CB1960R
3CB1HW LB8006 CB1901R
3CB1HW LB8004 CB1961R

5BB1SCHW  BB5024 FBB268
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5BB1 BB5000 FBB179
5BB1 BB5001 FBB191
5BB1HW BB5004 FBB168
5BB1HW BB5005 FBB199
B. Application:
1. Provide NRP (non-removable pins) at out-swinging lockable doors.
C. Quantity:
1. Two hinges per leaf for openings through 60 inches high.
2. One additional hinge per leaf for each additional 30 inches in height or fraction thereof.
3. Four hinges for Dutch doors up to 90 inches in height.
22 CONTINUOUS GEARED HINGES
A. Acceptable manufacturers:
Ives Stanley Select
112HD 661HD SL11HD
210HD 665HD SL21HD
224HD 662HD SL24HD
B. Provide electric power transfer (EPT) cutouts, or electric through-wire options as specified in
hardware groups.
23 FLUSH BOLTS AND DUSTPROOF STRIKES
A. Acceptable manufacturers:
Ives Trimco Burns
FB31P 3810 7842
FB41P 3815 7942
FB51P 3820 x 3810 7845
FB61P 3825 x 3815 7945
FB358 3913 591
FB458 3915 590
DP2 3910 545
B. Provide automatic and manual flush bolts with forged bronze face plates, extruded brass levers,
and with wrought brass guides and strikes. Provide 12 inch steel or brass rods at doors up to 90
inches in height. Top rods at manual flush bolts for doors over 90 inches in height shall be
increased by 6 inches for each additional 6 inches of door height. Provide dust-proof strikes at
each bottom flush bolt.
24 LOCKSETS — CYLINDRICAL — GRADE 1
A. Acceptable Manufacturer and Series:
Schlage Corbin Best
ND Series x SPA CL3300 x NzD 93K x 14D
B. Provide lock functions specified in Hardware Groups, with following provisions:
1. Cylinders: Refer to “KEYING” article, herein.
2. Locks shall meet UL A label; to have a minimum listing for single doors 4’ x 8.
3 Locks shall have the ability to incorporate either a rigid or free-wheeling lever when in a
locked mode.
4. Levers shall be bi-directional.
5. Levers shall be solid. Manufacturers utilizing lever fillers are not acceptable.
6. Furnish “Knurled” or “Tactile” outside levers as indicated in the door Hardware Sets.
“Abrasive” outside levers shall not be acceptable.
7. Lockset adjustment plate shall be threaded for door thickness adjustment for doors 1 5/8” to

2 1/8” thickness. The adjustment plate shall have visual chassis marking for doors 1 34”
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thick.
Locks shall have field reversible handing.
Latchbolt to be steel with minimum 2" throw latch; %4” throw latch on pairs of fire rated doors.

10.  Strikes shall have curved lip of sufficient length to clear trim.

EXIT DEVICES

Acceptable Manufacturers:
Von Duprin Detex Precision
98/99 Series Advantex Series Apex Series

Provide exit device series and functions as specified in Hardware Groups. Von Duprin product
numbers are referenced in the Hardware Groups.

All exit devices shall be UL listed for panic. Exit devices for labeled doors shall be UL listed as
"Fire Exit Hardware".

Where lever trim is specified, provide lever design to match lockset levers.
Provide lever trim with breakaway feature.
Provide cylinders for exit devices with locking trim and cylinder dogging.

Provide exit devices with stainless steel touch bars. Load bearing plastic parts are not
acceptable.

Provide exit devices with cast metal, flush end caps.
Provide deadlocking latchbolt feature for exit devices.
Provide roller strikes on all rim exit devices.

Provide cylinder dogging feature for non-rated exit devices.

Provide keyed removable mullions, with cylinders, as specified in the Hardware Groups.
KEYING

Master key or Grand master key cylinders and key in groups, unless otherwise specified. Factory
masterkey with manufacturer retaining permanent keying records.

Provide 6 masterkeys for each masterkey set. Provide 3 change keys for each lock. Provide 2
control keys for core removal. Stamp keys "DO NOT DUPLICATE."

Submit proposed keying schedule to Architect. If requested, meet with Owner and Architect to
review schedule.

Provide removable core cylinders, with patented key control, for each lock with temporary keyed
brass construction cores. Permanent cores shall be installed upon completion of the project.

DOOR TRIM

Acceptable Manufacturers and Types:
Ives Trimco Burns
8200 1001-9 56
8303 1018-3B 5426C
9100 1741 422
8190 1191-3 29C
8103-0 1195-2 26C
8102-8 1194-2 25B

Push Plates:

1. lvestype 8200 6 inches by 16 inch unless otherwise indicated.
2. Where width of door stile prevents use of 6 inch wide plate, provide push plate one inch less
than width of stile but not less than 4 inches wide.

Pull Plates:
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2.8

2.9

1. lvestype 8303 4 inches by 16 inches unless otherwise indicated.

D. Push Bars:

1. lves type 9100, unless otherwise indicated.

Pulls:

1. lves Series 8190, unless otherwise indicated.

2. Where required, mount back to back with push bars.

Kick Plates and Armor Plates: lves 8400 Series, minimum of 0.050 inch thick, beveled 4 edges.

1. Atsingle doors provide width two inches less than door width on stop side and one inch less
than door width on pull side.

2. At pairs of doors provide width one inch less than door width on both sides.

3. Height of 10 inches, unless otherwise indicated.

4. Provide plates with countersunk screw holes.

COORDINATORS

Acceptable Manufacturers:

lves Trimco Burns
COR Series 3094 Series 7600 Series

Provide Ives COR Series coordinator for labeled pairs of doors equipped with automatic flush
bolts and those with vertical rod/mortise lock fire exit device combinations with astragals.

Provide filler bars for total opening width, closer mounting brackets, carry bars, and special
preparation for top latches where applicable.

DOOR CLOSERS

Acceptable Manufacturers and Types of Large Bore Exposed Closers:
LCN Sargent Norton
4050 Series 351 Series 7500 Series

Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA
certified independent testing laboratory.

Provide door closers with fully hydraulic, full rack and pinion action with cast aluminum
cylinder.

Closer Body: 1-1/2 inch (38 mm) diameter, with 11/16 inch (17 mm) diameter heat-treated
pinion journal and full complement bearings.

Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal closer
adjustment for temperatures ranging from 120 degrees F to -30 degrees F.

Spring Power: Continuously adjustable over full range of closer sizes, and providing reduced
opening force as required by accessibility codes and standards.

Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment for
latch speed, general speed, and back check.

Pressure Relief Valve (PRV) Technology: not permitted.

Provide stick on and special templates, drop plates, mounting brackets, or adapters for arms
as required for details, overhead stops, and other door hardware items interfering with closer
mounting.

B. Acceptable Manufacturers and Types of Medium Bore Exposed Closers:

LCN Sargent Norton
1450 Series 1331 Series 8501/8501BF Series

Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA
certified independent testing laboratory.

Provide door closers with fully hydraulic, full rack and pinion action with cast aluminum
cylinder.

Closer Body: 1-1/4 inch (32 mm) diameter, with 5/8 inch (16 mm) diameter heat-treated
pinion journal and full complement bearings.
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2.10

2.1

2.12

2.13

Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal closer
adjustment for temperatures ranging from 120 degrees F to -30 degrees F.

Spring Power: Continuously adjustable over full range of closer sizes, and providing reduced
opening force as required by accessibility codes and standards.

Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment for
latch speed, general speed, and back check.

Pressure Relief Valve (PRV) Technology: not permitted.

Provide stick on and special templates, drop plates, mounting brackets, or adapters for arms
as required for details, overhead stops, and other door hardware items interfering with closer

mounting.

OVERHEAD STOPS

Acceptable Manufacturers
Glynn Johnson  Rixson Sargent
450 10 Series 1540 Series
410 5 Series 1530 Series
90 9 Series 590 Series
100 1 Series 690 Series

Provide overhead stops for interior doors equipped with regular arm surface type closer for doors
that open against equipment, casework, sidelights, other objects that would make wall stops
inappropriate.

Provide sex bolt attachments for mineral core door application.
WALL STOPS AND HOLDERS

Acceptable Manufacturers and Types:

lves Trimco Door Controls
WS406/407CVX  1270WXCP 3211
WS406/407CCV  1270WVP 3211T
WS445 1207 3267X

FS436 W1211 3310X

WS40 1254 3487X

Provide WS406/407CCV Series wall stop for each door leaf unless otherwise specified, or where
conditions require the use of an overhead stop.

Floor or base stops shall be used only where definitely specified or absolutely unavoidable.

THRESHOLDS

Acceptable Manufacturers and Product:

National Guard Reese Zero
425E S425A 8655A

Where thresholds are specified in hardware groups, provide 425E thresholds unless detailed
otherwise.

Refer to drawings for special details. Provide accessories, shims and fasteners.

Where thresholds occur at openings with one or more mullions, they shall be cut for the mullions
and extended continuously for the entire opening.

WEATHERSTRIPPING

Acceptable Manufacturers and Product:

National Guard Reese Zero
Sweeps 201NA 323C 39A
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Jambs 700SA 755C 429A
Rain Drips 16A R201C 142A

B. Where weatherstripping is specified in hardware groups, provide 700SA unless detailed
otherwise.

C. Provide self-tapping fasteners for weatherstripping being applied to hollow metal frames.
D. Where sweeps are specified in hardware groups, provide 201NA unless detailed otherwise.
E. Where rain drips are specified in hardware groups, provide 16A x full frame width, unless detailed
otherwise.
214  GASKETING

A. Acceptable Manufacturers:

National Guard Reese Zero
5050 F-797B 188S
5020 638 488S

B. Where smoke gasket is specified in hardware groups, provide 188S, unless detailed otherwise.
C. Provide gaskets for 20-minute doors and doors designated for smoke and draft control.
D. Where frame applied intumescent seals are required by the manufacturer, provide gaskets that
comply with UBC 7-2, 1997 and UL 10C positive pressure tests.
215 DOOR POSITION SWITCHES

A. Acceptable Manufacturers and Types:

Schlage Sentrol
679-05HM 1078W
679-05WD 1078W
674-OH 2202

B. Coordinate door and frame preparations with door and frame suppliers.

C. Switches shall be installed in frame head approximately 4" from latching door edge.

216 PIR MOTION SENSORS
A. Acceptable Manufacturers and types:

Schlage
SCAN lI-W

B. Provide motion sensors as specified in hardware groups.
217  SILENCERS
A. Acceptable Manufacturers and types:

Ilves Steelcraft Don-Jo
SR64 Q146 1608

B. Provide grey rubber silencers featuring pneumatic design that, once installed, forms an air pocket
to absorb shock and reduce noise of door closing.

C. Provide three (3) silencers per hollow metal strike jamb; two (2) per hollow metal double door
head. Omit at doors scheduled to receive perimeter weatherstripping or smoke gasket.

D. Silencers shall meet ANSI/BHMA A156.16, L03011
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218 FASTENERS
A. Including, but not limited to, wood or machine screws, bolts, bolts, nuts, anchors, etc. of proper

type, material, and finish required for installation of hardware.
Use phillips head for exposed screws. Do not use aluminum screws to attach hardware.

Provide self-tapping (TEC) screws for attachment of sweeps and stop-applied weatherstripping
only.

TYPICAL FINISHES AND MATERIALS

Finishes, unless otherwise specified:

1. Butts: Outswinging Exterior Doors

a. US32D (BHMA 630) on Stainless Steel

Butts: Interior Doors and Inswinging Exterior Doors

a. US26D (BHMA 652) on Steel
3. Continuous Hinges:

a. US28 (BHMA 628) on Aluminum
4. Flush Bolts:

a. US26D (BHMA 626) on Brass or Bronze
5. Exit Devices:

a. US26D (BHMA 626) on Brass or Bronze
6. Locks and Latches:

a. US26D (BHMA 626) on Brass or Bronze
7. Push Plates, Pulls and Push Bars:

a. US32D (BHMA 630) on Stainless Steel
8. Coordinators:

a. USP (BHMA 600) on Steel
9. Kick Plates, Armor Plates, and Edge Guards:

a. US32D (BHMA 630) on Stainless Steel
10. Overhead Stops and Holders:

a. US26D (BHMA 626) on Brass or Bronze
11. Closers: Surface mounted.

a. Sprayed Aluminum Lacquer.
12. Latch Protectors:

a. US32D (BHMA 630) on Stainless Steel
13. Miscellaneous Hardware:

a. US26D (BHMA 626) on Brass or Bronze

PART 3 EXECUTION

3.1

A

3.2

EXAMINATION

Examine doors, frames, and related items for conditions that would prevent the proper application
of finish hardware. Do not proceed until defects are corrected.

INSTALLATION

Mount hardware units at heights indicated in the following applicable publications, except as
specifically indicated or required to comply with governing regulations and, except as otherwise
indicated, by the Architect.

1. “Recommended Locations for Builders Hardware for Standard Steel Doors and Frames” by
the Door and Hardware Institute.

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 09
Sections. Do not install surface-mounted items until finishes have been completed on the
substrates involved.
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3.3

3.4

35

Sets units level, plumb, and true to line and location. Adjust and reinforce the attachment
substrate as necessary for proper installation and operation.

Where scheduled, door pulls shall be through-bolted with bolt heads concealed behind push
plates.

Drill and countersink units that are not factory prepared for anchorage fasteners. Space fasteners
and anchors in accordance with industry standards.

Set thresholds, for exterior and interior doors, in a full bed of butyl-rubber or polyisobutylene
mastic sealant complying with requirements specified in Division 07 - Joint Sealers.

. Weatherstripping and Seals: Comply with manufacturer’s instructions and recommendations to

the extent installation requirements are not otherwise indicated.

The hardware installer shall be responsible for installation of all mechanical and
electromechanical hardware items contained within this specification, in accordance with the
manufacturer’s technical installation guidance, and in addition to all applicable code
requirements.

FIELD QUALITY CONTROL

After installation has been completed, provide services of qualified hardware consultant to check
Project to determine proper application of finish hardware according to schedule. Also check
operation and adjustment of hardware items.

Adjust door control devices to compensate for final operation of heating and ventilating
equipment.
ADJUSTING AND CLEANING

At final completion, hardware shall be left clean and free from disfigurement. Make final
adjustment to door closers and other items of hardware. Where hardware is found defective
repair or replace or otherwise correct as directed.

Adjust door closers to meet opening force requirements of Uniform Federal Accessibility
Standards.

Final Adjustment: Wherever hardware installation is made more than one month prior to
acceptance or occupancy of space or area, return to work during week prior to acceptance or
occupancy, and make final check and adjustment of hardware items in such space or area. Clean
operating items as necessary to restore proper function and finish of hardware and doors.

Instruct Owner's personnel in proper adjustment and maintenance of door hardware and
hardware finishes.

Clean adjacent surfaces soiled by hardware installation.

PROTECTION

Provide for proper protection of items of hardware until Owner accepts Project as complete.

END OF SECTION
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SECTION 09 21 16
GYPSUM BOARD ASSEMBLIES

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.

D.
E.

Performance criteria for gypsum board assembilies.
Metal channel ceiling framing.

Acoustic insulation.

Gypsum wallboard.

Joint treatment and accessories.

1.02 RELATED REQUIREMENTS

A

Section 07 90 05 - Joint Sealers: Acoustic sealant.

1.03 REFERENCE STANDARDS

A

B.

AISI SG02-1 - North American Specification for the Design of Cold-Formed Steel Structural
Members; American Iron and Steel Institute; 2001 with 2004 supplement. (replaced SG-971)

ANSI A108.11 - American National Standard for Interior Installation of Cementitious Backer
Units; 2013.1.

ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications
for Cementitious Backer Units; 2013.1.

ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2011.

ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing
Gypsum Board; 2012.

ASTM C645 - Standard Specification for Nonstructural Steel Framing Members; 2013.

ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light
Frame Construction and Manufactured Housing; 2012.

ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive
Screw-Attached Gypsum Panel Products; 2011.

ASTM CB840 - Standard Specification for Application and Finishing of Gypsum Board; 2011.

ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel
Products or Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm)
in Thickness; 2011.

ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for the
Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs;
2007 (Reapproved 2013).

ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum
Veneer Base; 2010a.

ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing; 2008.

ASTM C1288 - Standard Specification for Discrete Non-Asbestos Fiber-Cement Interior
Substrate Sheets; 1999 (Reapproved 2010).

ASTM C1325 - Standard Specification for Non-Asbestos Fiber-Mat Reinforced Cement
Substrate Sheets; 2008b.

ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2013.

ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements; 2009.
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R. ASTM E413 - Classification for Rating Sound Insulation; 2010.

S. GA-216 - Application and Finishing of Gypsum Board; Gypsum Association; 2013.

T. GA-226 - Application of Gypsum Board to Form Curved Surfaces; Gypsum Association; 2008.

U. GA-600 - Fire Resistance Design Manual; Gypsum Association; 2012.

V. ICC (IBC) - International Building Code; 2012.

W. UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.

1.04 SUBMITTALS

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

B. Shop Drawings: Indicate special details associated with fireproofing and acoustic seals.

C. Product Data: Provide data on metal framing, gypsum board, accessories, and joint finishing
system.

D. Product Data: Provide manufacturer's data on partition head to structure connectors, showing
compliance with requirements.

E. Test Reports: For all stud framing products that do not comply with ASTM C645 or C 754,

provide independent laboratory reports showing maximum stud heights at required spacings
and deflections.

1.05 QUALITY ASSURANCE

A

B.

Installer Qualifications: Company specializing in performing gypsum board application and
finishing, with minimum 5 years of documented experience.

Copies of Documents at Site: Maintain at the project site a copy of each referenced document
that prescribes execution requirements.

PART 2 PRODUCTS
2.02 BOARD MATERIALS

A

Gypsum Wallboard: Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.
1.  Application: Use for vertical surfaces and ceilings, unless otherwise indicated.
2. Thickness:
a. Vertical Surfaces: 5/8 inch.
b. Ceilings: 5/8 inch.

Backing Board For Non-Wet Areas: Water-resistant gypsum backing board as defined in ASTM
C1396/C1396M; sizes to minimum joints in place; ends square cut.

1. Application: Vertical surfaces behind thinset tile, except in wet areas.

2. Regular Board Thickness: 5/8 inch.

3. Edges: Tapered.

Ceiling Board: Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to minimize
joints in place; ends square cut.

1. Application: Ceilings, unless otherwise indicated.

2. Thickness: 5/8 inch.

3. Edges: Tapered.

2.03 ACCESSORIES

A

B.
C.

Acoustic Insulation: ASTM C665; preformed glass fiber, friction fit type, unfaced. Match
thickness of stud framing

Acoustic Sealant: As specified in Section 07 90 05.
Finishing Accessories: ASTM C1047, rolled zinc, unless otherwise indicated.
1. Types: As detailed or required for finished appearance.

2. Special Shapes: In addition to conventional cornerbead and control joints, provide U-bead
at exposed panel edges.

Joint Materials: ASTM C475 and as recommended by gypsum board manufacturer for project
conditions.
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1. Tape: 2 inch wide, coated glass fiber tape for joints and corners, except as otherwise
indicated.
2. Tape: 2 inch wide, creased paper tape for joints and corners, except as otherwise
indicated.

3. Ready-mixed vinyl-based joint compound.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that project conditions are appropriate for work of this section to commence.
3.02 FRAMING INSTALLATION

E. Standard Wall Furring: Install at concrete walls scheduled to receive gypsum board, not more
than 4 inches from floor and ceiling lines and abutting walls. Secure in place on alternate
channel flanges at maximum 24 inches on center.

1. Orientation: Horizontal.
2. Spacing: As indicated.

F. Blocking: Install blocking for support of:

Wall mounted cabinets.

Toilet partitions.

Toilet accessories.

Wall mounted door hardware.

Storage Shelving

TV’s/Brackets

Any item which requires fastening to wall surface.

3.04 INSTALLATION OF TRIM AND ACCESSORIES

A. Control Joints: Place control joints consistent with lines of building spaces and as indicated.
1. Not more than 30 feet apart on walls and ceilings over 50 feet long.

B. Corner Beads: Install at external corners, using longest practical lengths.
C. Edge Trim: Install at locations where gypsum board abuts dissimilar materials and as indicated.
3.05 JOINT TREATMENT

A. Paper Faced Gypsum Board: Use paper joint tape, bedded with ready-mixed vinyl-based joint
compound and finished with ready-mixed vinyl-based joint compound.

B. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:
1.  Level 5: Walls at Show Room and Consultation Space.
2. Level 4: Walls and ceilings to receive paint finish or wall coverings, unless otherwise
indicated.
3. Level 2: In utility areas, behind cabinetry, and on backing board to receive tile finish.

4. Level 1: Wall areas above finished ceilings, whether or not accessible in the completed
construction.

5. Level 0: Temporary partitions and surfaces indicated to be finished in later stage of
project.
C. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch.

2. Taping, filling, and sanding is not required at surfaces behind adhesive applied ceramic tile
and fixed cabinetry.

3. Taping, filling and sanding is not required at base layer of double layer applications.

D. Where Level 5 finish is indicated, spray apply high build drywall surfacer over entire surface
after joints have been properly treated; achieve a flat and tool mark-free finish.

E. Fill and finish joints and corners of cementitious backing board as recommended by
manufacturer.

3.06 TOLERANCES
A.  Maximum Variation of Finished Gypsum Board Surface from True Flatness: 1/8 inch in 10 feet

ook WON =
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in any direction.
END OF SECTION
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SECTION 09 51 00
ACOUSTICAL CEILINGS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Suspended metal grid ceiling system.
B. Acoustical units.
1.02 RELATED REQUIREMENTS
C. Section 23 37 13 - Diffusers, Registers, and Grilles: Air diffusion devices in ceiling.
D. Section 26 51 00 - Lighting: Light fixtures in ceiling system.
1.03 REFERENCE STANDARDS

A. ASTM C635 - Standard Specification for the Manufacture, Performance, and Testing of Metal
Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings; 2007.

B. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems for
Acoustical Tile and Lay-in Panels; 2008.

C. ASTM E580/E580M - Standard Practice for Installation of Ceiling Suspension Systems for
Acoustical Tile and Lay-in Panels in Areas Subject to Earthquake Ground Motions; 2011.

D. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2008e1.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,
sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.
1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings: Indicate grid layout and related dimensioning.
C. Product Data: Provide data on suspension system components and acoustical units.
D

Samples: Submit two samples 6 x 6 inch in size illustrating material and finish of acoustical
units.

E. Manufacturer's Installation Instructions: Indicate special procedures and seismic installation
instructions.

1.06 QUALITY ASSURANCE

A. Suspension System Manufacturer Qualifications: Company specializing in manufacturing the
products specified in this section with minimum 5 years documented experience.

B. Acoustical Unit Manufacturer Qualifications: Company specializing in manufacturing the
products specified in this section with minimum three years experience.

1.07 SEISMIC CRITERIA

A. Provide and install suspension system in accordance with ASTM E 580 for Areas Subject to
Severe Seismic Disturbance.

1.08 FIELD CONDITIONS

A. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent
prior to, during, and after acoustical unit installation.
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PART 2 PRODUCTS
2.01 ACOUSTICAL UNITS
A. Acoustical Units - General: ASTM E1264, Class A.

B. Acoustical Panels Type ACT-1: Painted mineral fiber, ASTM E1264 Type lll, with the following
characteristics:

Size: 24 x 24 inches.

Thickness: 3/4 inches.

Composition: Wet felted.

NRC Range: 60 to 70, determined as specified in ASTM E1264.

Edge: Reveal edge.

Surface Color: White.

Product: Eclipse Clima Plus by USG.

Suspension System: Exposed grid Type SS-1.

2.02 SUSPENSION SYSTEM(S)

A. Suspension Systems - General: ASTM C635; die cut and interlocking components, with
stabilizer bars, clips, splices, and perimeter moldings as required.

B. Provide and install suspension system in accordance with ASTM E 580 for Areas Subject to
Severe Seismic Disturbance.

C. Exposed Steel Suspension System Type SS-1: Formed galvanized steel, commercial quality
cold rolled; heavy-duty.
1. Profile: Tee; 15/16 inch wide face.
2. Construction: Double web.
3. Finish: White painted.

2.03 ACCESSORIES

A. Support Channels and Hangers: Galvanized steel; size and type to suit application, seismic
requirements, and ceiling system flatness requirement specified.

B. Perimeter Moldings: Same material and finish as grid.

1. At Exposed Grid: Provide L-shaped molding for mounting at same elevation as face of
grid.

C. Touch-up Paint: Type and color to match acoustical and grid units.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that layout of hangers will not interfere with other work.
3.02 INSTALLATION - SUSPENSION SYSTEM

A. Install suspension system in accordance with ASTM C636/C636M, ASTM E580/E580M, and
manufacturer's instructions and as supplemented in this section.

B. Install suspension system in accordance with ASTM E 580 for Areas Subject to Severe
Seismic Disturbance.

C. Rigidly secure system, including integral mechanical and electrical components, for maximum
deflection of 1:360.

D. Lay out system to a balanced grid design with edge units no less than 50 percent of acoustical
unit size.

NGO WN =

E. Install after major above-ceiling work is complete. Coordinate the location of hangers with other
work.

F. Hang suspension system independent of walls, columns, ducts, pipes and conduit. Where
carrying members are spliced, avoid visible displacement of face plane of adjacent members.

G. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest
affected hangers and related carrying channels to span the extra distance.
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G. Do not support components on main runners or cross runners if weight causes total dead load
to exceed deflection capability.
H. Support fixture loads using supplementary hangers located within 6 inches of each corner, or
support components independently.
J. Do not eccentrically load system or induce rotation of runners.
K. Perimeter Molding: Install at intersection of ceiling and vertical surfaces and at junctions with

other interruptions.
1. Use longest practical lengths.
2. Overlap and rivet corners.

3.03 INSTALLATION - ACOUSTICAL UNITS

A.
B.

mTmoo

G.

Install acoustical units in accordance with manufacturer's instructions.

Fit acoustical units in place, free from damaged edges or other defects detrimental to
appearance and function.

Fit border trim neatly against abutting surfaces.
Install units after above-ceiling work is complete.
Install acoustical units level, in uniform plane, and free from twist, warp, and dents.

Cutting Acoustical Units:
1. Make field cut edges of same profile as factory edges.
2. Double cut and field paint exposed reveal edges.

Where round obstructions occur, provide preformed closures to match perimeter molding.

3.04 TOLERANCES

A.
B.

Maximum Variation from Flat and Level Surface: 1/8 inch in 10 feet.
Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads: 2 degrees.

3.05 SCHEDULE

A

Refer to drawings.
END OF SECTION
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SECTION 09 65 00
RESILIENT FLOORING

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Resilient tile flooring.
B. Installation accessories.
1.02 REFERENCE STANDARDS
A. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2011.
B. ASTM F1700 - Standard Specification for Solid Vinyl Tile; 2013a.
1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.
C. Verification Samples: Submit two samples, 12 by 12 inch in size illustrating color and pattern for
each resilient flooring product specified.
D. Concrete Testing Standard: Submit a copy of ASTM F710.

E. Maintenance Data: Include maintenance procedures, recommended maintenance materials,
and suggested schedule for cleaning, stripping, and re-waxing.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Upon receipt, immediately remove any shrink-wrap and check materials for damage and the
correct style, color, quantity and run numbers.

B. Store all materials off of the floor in an acclimatized, weather-tight space.

C. Maintain temperature in storage area between 55 degrees F and 90 degrees F.
PART 2 PRODUCTS
2.01 TILE FLOORING

A. High Performance Luxury Vinyl Tile.

1. Manufacturer: Interface
b. See drawings for color selections

2. Minimum Requirements: Comply with ASTM F1700, of Class corresponding to type
specified.

3. Plank Size: 9 inches x 39 inches

4. Wear Layer Thickness: 22 mil

5. Total Thickness: 3mm

2.02 RESILIENT BASE

A. Resilient Base: ASTM F1861, Type TS rubber, vulcanized thermoset; top set Style B, Cove,
and as follows:
1. Height: 4 inch.
2. Thickness: 0.125 inch thick.
3. Finish: Satin.
4. Color: Color as selected from manufacturer's standards.

2.03 STAIR COVERING

A. Stair Treads: Rubber; full width and depth of stair tread in one piece; tapered thickness; nosing
not less than 1-5/8 inch deep.
1. Minimum Requirements: Comply with ASTM F2169, Type TS, rubber, vulcanized
thermoset.
2. Nominal Thickness: 0.1875 inch.
3. Nosing: Square.
096500 -1
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4. Style: Contrasting color abrasive grit strips full width.
5. Color: Solid.

B. Stair Risers: Full height and width of tread in one piece, matching treads in material and color:
1. Thickness: 0.080 inch.

2.04 ACCESSORIES
A. Subfloor Filler: White premix latex; type recommended by adhesive material manufacturer.
B. Adhesives: Type recommended by flooring manufacturer.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks that
might telegraph through flooring, clean, dry, and free of curing compounds, surface hardeners,
and other chemicals that might interfere with bonding of flooring to substrate.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work,
are dust-free, and are ready to receive resilient base.

C. Cementitious Sub-floor Surfaces: Verify that substrates are dry enough and ready for resilient
flooring installation by testing for moisture and pH.
1. Testin accordance with ASTM F710.
2. Obtain instructions if test results are not within limits recommended by resilient flooring
manufacturer and adhesive materials manufacturer.

D. Verify that required floor-mounted utilities are in correct location.
3.02 PREPARATION
A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.
B. Clean substrate.
3.03 INSTALLATION - GENERAL
A. Starting installation constitutes acceptance of sub-floor conditions.
B. Install in accordance with manufacturer's written instructions.
C. Luxury vinyl flooring shall be installed with adhesive. Spread only enough
adhesive to permit installation of materials before initial set.
D. Fitjoints and butt seams tightly.
Set flooring in place, press with heavy roller to attain full adhesion.

F.  Where type of floor finish, pattern, or color are different on opposite sides of door, terminate
flooring under centerline of door.

G. Install edge strips at unprotected or exposed edges, where flooring terminates, and where
indicated.
1. Metal Strips: Attach to substrate before installation of flooring using stainless steel screws.

m

H. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce
tight joints.

3.04 INSTALLATION - TILE FLOORING

A. Mix tile from container to ensure shade variations are consistent when tile is placed, unless
otherwise indicated in manufacturer's installation instructions.

3.05 CLEANING
A. Remove excess adhesive from floor, base, and wall surfaces without damage.
B. Clean in accordance with manufacturer's written instructions.
3.06 PROTECTION
A. Prohibit traffic on resilient flooring for 48 hours after installation.
END OF SECTION
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SECTION 09 90 00
PAINTING AND COATING

PART 1 GENERAL
1.01 SECTION INCLUDES

A

B.
C.
D

m

Surface preparation.

Field application of paints, stains, and other coatings.

Materials for backpriming woodwork.

Scope: Finish all interior and exterior surfaces exposed to view, unless fully factory-finished.

Do Not Paint or Finish the Following Items:

1.  ltems fully factory-finished unless specifically so indicated; materials and products having
factory-applied primers are not considered factory finished.

2. Items indicated to receive other finishes.

3. Iltems indicated to remain unfinished.

4. Fire rating labels, equipment serial number and capacity labels, and operating parts of

equipment.
5. Floors, unless specifically so indicated.
6. Glass.

7. Concealed pipes, ducts, and conduits.

1.02 REFERENCE STANDARDS

A

B.

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

ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and
Wood-Base Materials; 2007.

1.03 SUBMITTALS

A.
B.

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

Product Data: Provide compilete list of all products to be used, with the following information for

each:

1. Manufacturer's name, product name and/or catalog number, and general product category
(e.g. "alkyd enamel").

2. MPI product number (e.g. MPI #47).

3. Cross-reference to specified paint system(s) product is to be used in; include description of
each system.

4. Manufacturer's installation instructions.

Samples: Submit three paper "draw down" samples, 8-1/2 by 11 inches in size, illustrating
range of colors available for each finishing product specified.

1. Where sheen is specified, submit samples in only that sheen.

2. Allow 21 for approval process, after receipt of complete samples by Architect.

099000 -1



Charleston Fire Department PAINTING AND COATING

Fire Station #18 09 90 00
D. Manufacturer's Instructions: Indicate special surface preparation procedures.
E. Maintenance Data: Submit data on cleaning, touch-up, and repair of painted and coated
surfaces.
F. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.

1.  See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Paint and Coatings: 1 gallon of each color; store where directed.
3. Label each container with color in addition to the manufacturer's label.

1.04 QUALITY ASSURANCE

A

B.

Manufacturer Qualifications: Company specializing in manufacturing the products specified,
with minimum five years documented experience.

Applicator Qualifications: Company specializing in performing the type of work specified with
minimum five years experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A
B.

C.

Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

Container Label: Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

Paint Materials: Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.06 FIELD CONDITIONS

A.
B.
C.

D.
PART 2

Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.

Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

Do not apply exterior coatings during rain or snow, or when relative humidity is outside the
humidity ranges required by the paint product manufacturer.

Provide lighting level of 80 ft candles measured mid-height at substrate surface.
PRODUCTS

2.01 MANUFACTURERS

A

B.

C.

Provide all paint and coating products used in any individual system from the same
manufacturer; no exceptions.

Provide all paint and coating products from the same manufacturer to the greatest extent
possible.

Substitutions: See Section 01 60 00 - Product Requirements.

2.02 PAINTS AND COATINGS - GENERAL

A

Paints and Coatings: Ready mixed, unless intended to be a field-catalyzed coating.

1.  Provide paints and coatings of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

3. For opaque finishes, tint each coat including primer coat and intermediate coats, one-half
shade lighter than succeeding coat, with final finish coat as base color.

4. Supply each coating material in quantity required to complete entire project's work from a
single production run.

5. Do not reduce, thin, or dilute coatings or add materials to coatings unless such procedure
is specifically described in manufacturer's product instructions.
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B.

C.

Primers: Where the manufacturer offers options on primers for a particular substrate, use
primer categorized as "best" by the manufacturer.

Volatile Organic Compound (VOC) Content:

1.  Provide coatings that comply with the most stringent requirements specified in the
following:
a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for

Architectural Coatings.

2. Determination of VOC Content: Testing and calculation in accordance with 40 CFR 59,
Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added
at project site; or other method acceptable to authorities having jurisdiction.

Flammability: Comply with applicable code for surface burning characteristics.

Colors: As indicated on drawings
1. Infinished areas, finish pipes, ducts, conduit, and equipment the same color as the
wall/ceiling they are mounted on/under.

2.03 PAINT SYSTEMS - EXTERIOR
A. Paint ME-OP-3L - Ferrous Metals, Unprimed, Latex, 3 Coat:

B.

1. One coat of latex primer.

2. Semi-gloss: Two coats of latex enamel.

Paint ME-OP-2L - Ferrous Metals, Primed, Latex, 2 Coat:

1. Touch-up with rust-inhibitive primer recommended by top coat manufacturer.
2. Semi-gloss: Two coats of latex enamel.

2.04 PAINT SYSTEMS - INTERIOR

A

Paint WI-OP-3L - Wood, Opaque, Latex, 3 Coat:

1. One coat of latex primer sealer.

2. Semi-gloss: Two coats of latex enamel.

Paint CI-OP-3L - Concrete/Masonry, Opaque, Latex, 3 Coat:
1. One coat of block filler.

2. Semi-gloss: Two coats of latex enamel.

Paint MI-OP-3L - Ferrous Metals, Unprimed, Latex, 3 Coat:
1. One coat of latex primer.

2. Semi-gloss: Two coats of latex enamel.

Paint MI-OP-2L - Ferrous Metals, Primed, Latex, 2 Coat:

1. Touch-up with latex primer.

2. Semi-gloss: Two coats of latex enamel.

Paint GI-OP-3L - Gypsum Board/Plaster, Latex, 3 Coat:

1. One coat of alkyd primer sealer.

2. Satin: Two coats of latex enamel.
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2.05 ACCESSORY MATERIALS

A

B.
C.

Accessory Materials: Provide all primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials required to achieve the finishes specified whether specifically
indicated or not; commercial quality.

Patching Material: Latex filler.
Fastener Head Cover Material: Latex filler.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.
C.

Do not begin application of coatings until substrates have been properly prepared.
Verify that surfaces are ready to receive work as instructed by the product manufacturer.

Examine surfaces scheduled to be finished prior to commencement of work. Report any
condition that may potentially affect proper application.

If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

Test shop-applied primer for compatibility with subsequent cover materials.

Measure moisture content of surfaces using an electronic moisture meter. Do not apply finishes
unless moisture content of surfaces are below the following maximums:

1.  Gypsum Wallboard: 12 percent.

2. Masonry, Concrete, and Concrete Unit Masonry: 12 percent.

3. Interior Wood: 15 percent, measured in accordance with ASTM D4442.

4. Exterior Wood: 15 percent, measured in accordance with ASTM D4442.

3.02 PREPARATION

A.
B.

C.

Clean surfaces thoroughly and correct defects prior to coating application.

Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

Seal surfaces that might cause bleed through or staining of topcoat.

Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate
and bleach. Rinse with clean water and allow surface to dry.

Concrete and Unit Masonry Surfaces to be Painted: Remove dirt, loose mortar, scale, salt or
alkali powder, and other foreign matter. Remove oil and grease with a solution of tri-sodium
phosphate; rinse well and allow to dry. Remove stains caused by weathering of corroding
metals with a solution of sodium metasilicate after thoroughly wetting with water. Allow to dry.

Gypsum Board Surfaces to be Painted: Fill minor defects with filler compound. Spot prime
defects after repair.

Galvanized Surfaces to be Painted: Remove surface contamination and oils and wash with
solvent. Apply coat of etching primer.

Corroded Steel and Iron Surfaces to be Painted: Prepare using at least SSPC-PC 2 (hand tool
cleaning) or SSPC-SP 3 (power tool cleaning) followed by SSPC-SP 1 (solvent cleaning).

Uncorroded Uncoated Steel and Iron Surfaces to be Painted: Remove grease, mill scale, weld
splatter, dirt, and rust. Where heavy coatings of scale are evident, remove by hand or power
tool wire brushing or sandblasting; clean by washing with solvent. Apply a treatment of
phosphoric acid solution, ensuring weld joints, bolts, and nuts are similarly cleaned. Prime paint
entire surface; spot prime after repairs.

Shop-Primed Steel Surfaces to be Finish Painted: Sand and scrape to remove loose primer
and rust. Feather edges to make touch-up patches inconspicuous. Clean surfaces with
solvent. Prime bare steel surfaces. Re-prime entire shop-primed item.
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0.

P.

Interior Wood Surfaces to Receive Opaque Finish: Wipe off dust and grit prior to priming. Seal
knots, pitch streaks, and sappy sections with sealer. Fill nail holes and cracks after primer has
dried; sand between coats. Back prime concealed surfaces before installation.

Interior Wood Surfaces to Receive Transparent Finish: Wipe off dust and grit prior to sealing,
seal knots, pitch streaks, and sappy sections with sealer. Fill nail holes and cracks after sealer
has dried; sand lightly between coats. Prime concealed surfaces with gloss varnish reduced 25
percent with thinner.

Wood Doors to be Field-Finished: Seal wood door top and bottom edge surfaces with clear
sealer.

Metal Doors to be Painted: Prime metal door top and bottom edge surfaces.

3.03 APPLICATION

A

o w

Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

Apply products in accordance with manufacturer's instructions.

Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.

Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is
applied.

Apply each coat to uniform appearance.

Sand wood and metal surfaces lightly between coats to achieve required finish.

Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior
to applying next coat.

Wood to Receive Transparent Finishes: Tint fillers to match wood. Work fillers into the grain
before set. Wipe excess from surface.

Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

3.04 CLEANING

A

Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION

A
B.

Protect finished coatings until completion of project.
Touch-up damaged coatings after Substantial Completion.

3.06 SCHEDULE - PAINT SYSTEMS

A

Gypsum Board: Finish all surfaces exposed to view.

1. Interior Ceilings and Bulkheads: GI-OP-3L, flat.

2. Interior Walls: GI-OP-3L, Satin.

3. Interior Walls That are Painted Black: GI-OP-3L, flat level 5.

Wood: Finish all surfaces exposed to view.

1. Interior wood doors: WI-TR-VS, satin.

2. Interior wood: WI-OP-3L.

Steel Doors and Frames: Finish all surfaces exposed to view; MI-OP-3L, semi-gloss.

CMU: Paint CI-OP-3L.

END OF SECTION
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SECTION 10 51 00
POLYETHYLENE LOCKERS

PART 1 GENERAL
1.1 SUMMARY

A. Section includes:
1. Solid plastic lockers

B. Related Sections:
1. Division 01: Administrative, procedural, and temporary work requirements.
2. Division 06: Rough carpentry.

C. References
1. UL —- GREENGUARD certified low emitting materials.
2. ASTM - B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes.
3. ASTM — A167 - Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel
Plate, Sheet, and Strip.
1.2 SUBMITTALS
A. Submittals for Review:
1. Shop Drawings: Include dimensioned layouts, elevations, trim, closures and accessories.
2. Product Data: Manufacturer’s descriptive data
3. Samples: 3 x 3 inch samples in each color.
1.3 QUALITY ASSURANCE

A. Manufacturer Qualifications: Minimum 5 years of experience in manufacture of solid plastic lockers with
products in satisfactory use under similar service conditions.

B. Installer Qualifications: Minimum 5 years of experience in work of this Section.

14 DELIVERY, STORAGE, AND HANDLING

A. Store in an upright condition. Protect plastic lockers from exposure to direct sunlight. This product is
not intended for outdoor use.

1.5.  WARRANTY

A. Provide manufacturer’s 25 year warranty against breakage, corrosion, and delamination under normal
conditions.

PART 2 PRODUCTS
21  MANUFACTURERS

A. Basis of Design: Scranton Products. (www.scrantonproducts.com)
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B. Substitutions: See Section 01 60 00 — Product Requirements

C. Materials

1. High Density Polyethylene (HDPE): polyethylene thermoplastic formed into solid plastic
components with homogeneous color throughout, with smooth orange peel finish.
Heavy Duty Extruded Aluminum: B221, 6063-T6
Chromium Plated Steel: A167
Recycled content: Minimum 25 percent.
Color: Select from manufacturer’s standard colors.

abrwh

2.2 PLASTIC LOCKERS

A. Locker Configuration: Two tier
B. Locker Dimensions:
1. Height, Nominal: 60 inch
2. Width: 12inch
3. Depth: 18 inch

C. Material: High density polyethylene (HDPE) plastic.

D. Sides, Tops, Bottoms, Backs, and Shelves: 3/8 inch thick HDPE plastic.
1. Sides: 3/8 inch thick HDPE plastic.

E. Locker Tops: Flat top finished in same color as locker door.

F. Doors and Frame: Yz inch thick HDPE plastic

1. Doors: Yz inch thick HDPE plastic.

2. Handle: ADA compliant ergonomic handle, injection molded plastic

3. Locks: Padlock hasp

4. Hinge: Heavy duty extruded aluminum with corrosion free stainless steel pin with silver finish.

5. ADA Compliance Package: 3134 aluminum Series 1100, H18, satin matte finish ADA plaque,
adjustable 3/8 inch HDPE plastic shelf with plastic clips

6. Latch Bar: 3/8 inch thick HDPE plastic with multiple latch points, fastened with stainless steel
tamper-resistant screws

G. Assembly profile: Full height of lockers, PVC plastic, snap fit assembled onto locker sides.
H. Accessories

1. End Panels: 1 inch thick HDPE plastic, color and finish same as locker door

2. Filler Panels and Trim: %z inch thick HDPE plastic, color and finish same as locker door

3. Number Plate: 3134 aluminum, Series 1100, H18, satin matte finish, fastened to locker with
corrosion resistant stainless steel rivets.

Padlock hasp.

Louver venting.

Wall hook: two per door opening.

Color: As selected by Architect from manufacturer’s color range.

No ok

23 FABRICATION

A. Fabricate locker components square and rigid; finish free from scratches and chips.

B. Fabricate locker components for snap-together assembly or slide-together dovetail connections
providing solid and secure, anti-racking construction.

C. Fabricate adjacent lockers with common side panel.

105100 -2



Charleston Fire Department POLYETHYLENE LOCKERS
Fire Station #18 10 51 00

D. Fabricate locker units for assembly in maximum of three adjacent lockers.
E. Fabricate locker benches to sizes indicated in single lengths.
PART 3 EXECUTION
31 INSTALLATION
A. Install lockers in accordance with manufacturer’s instructions and approved Shop Drawings.
B. Refer to Drawings for base details.
C. Set plumb, level, rigid, and aligned.
D. Attach lockers to supporting construction with anchors best suited to substrate conditions.

. Attach locker benches to floor.

m

3.2 ADJUSTING

A. Adjust doors and latches to operate correctly.

END OF SECTION
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SECTION 12 36 00
COUNTERTOPS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Countertops for architectural cabinetwork.

B. Vanity tops.
1.02 RELATED REQUIREMENTS

A. Section 06 41 00 - Architectural Wood Casework.
1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2012.

B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2009.

C. ISSFA-2 - Classification and Standards for Solid Surfacing Material; International Solid Surface
Fabricators Association; 2001 (2007).

D. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.
E. PS 1 - Structural Plywood; 2009.
1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Specimen warranty.

C. Shop Drawings: Complete details of materials and installation; combine with shop drawings of
cabinets and casework specified in other sections.

D. Selection Samples: For each finish product specified, color chips representing manufacturer's
full range of available colors and patterns.

E. Verification Samples: For each finish product specified, minimum size 6 inches square,
representing actual product, color, and patterns.

F. Test Reports: Chemical resistance testing, showing compliance with specified requirements.
G. Installation Instructions: Manufacturer's installation instructions and recommendations.

H. Maintenance Data: Manufacturer's instructions and recommendations for maintenance and
repair of countertop surfaces.

1.05 QUALITY ASSURANCE

A. Fabricator Qualifications: Same fabricator as for cabinets on which tops are to be installed.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store and dispose of solvent-based materials, and materials used with solvent-based materials,
in accordance with requirements of local authorities having jurisdiction.

1.07 FIELD CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's absolute limits.
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PART 2 PRODUCTS
2.01 COUNTERTOP ASSEMBLIES

A. Solid Surfacing Countertops: Solid surfacing sheet or plastic resin casting over continuous
substrate.

1.
2.

3.
4.

5.

B. Natural Stone Countertops: Stone slabs bonded to substrate; use as large pieces as possible
with inconspicuous adhesive joints.
1.

SESIOEN

Flat Sheet Thickness: 1/4 inch, minimum.

Solid Surfacing Sheet and Plastic Resin Castings: Complying with ISSFA-2 and NEMA LD

3; acrylic or polyester resin, mineral filler, and pigments; homogenous, non-porous and

capable of being worked and repaired using standard woodworking tools; no surface

coating; color and pattern consistent throughout thickness.

a. Surface Burning Characteristics: Flame spread 25, maximum; smoke developed 450,
maximum; when tested in accordance with ASTM E84.

b. Finish on Exposed Surfaces: Matte, gloss rating of 5 to 20.

c. Color and Pattern: As indicated on drawings.

Other Components Thickness: 1/2 inch, minimum.

Exposed Edge Treatment: Built up to minimum 1-1/4 inch thick; bullnosed edge; use

marine edge at sinks.

Back and End Splashes: Same sheet material, square top; minimum 4 inches high.

Stone: Granite without cracks, voids, or pin holes; filling with matching epoxy resin is
acceptable.

Color: As specified.

Stone Thickness: 1/2 inch, minimum.

Surface Finish: Polished.

Exposed Edge Treatment: Stone bullnose, 1 inch radius.

Back and End Splashes: Same material, same thickness; for field attachment.

2.02 ACCESSORY MATERIALS

A. Plywood for Supporting Substrate: PS 1 Exterior Grade, A-C veneer grade, minimum 5-ply;
minimum 3/4 inch thick; join lengths using metal splines.

B. Adhesives: Chemical resistant waterproof adhesive as recommended by manufacturer of
materials being joined.

2.03 FABRICATION

A. Fabricate tops and splashes in the largest sections practicable, with top surface of joints flush.
1.
2.

3.

Join lengths of tops using best method recommended by manufacturer.

Fabricate to overhang fronts and ends of cabinets 1 inch except where top butts against
cabinet or wall.

Prepare all cutouts accurately to size; replace tops having improperly dimensioned or
unnecessary cutouts or fixture holes.
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B. Provide back/end splash wherever counter edge abuts vertical surface unless otherwise

indicated.
1. Secure to countertop with concealed fasteners and with contact surfaces set in waterproof
glue.

2. Height: 4 inches, unless otherwise indicated.

C. Solid Surfacing: Fabricate tops up to 144 inches long in one piece; join pieces with adhesive
sealant in accordance with manufacturer's recommendations and instructions.

D. Wall-Mounted Counters: Provide skirts, aprons, brackets, and braces as indicated on drawings,
finished to match.

PART 3 EXECUTION
3.01 EXAMINATION
A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

C. Verify that wall surfaces have been finished and mechanical and electrical services and outlets
are installed in proper locations.

3.02 PREPARATION
A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

3.03 INSTALLATION

A. Securely attach countertops to cabinets using concealed fasteners. Make flat surfaces level;
shim where required.

B. Attach plastic laminate countertops using screws with minimum penetration into substrate board
of 5/8 inch.

C. Sealjoint between back/end splashes and vertical surfaces.
3.04 TOLERANCES
A. Variation From Horizontal: 1/8 inch in 10 feet, maximum.
B. Offset From Wall, Countertops: 1/8 inch maximum; 1/16 inch minimum.
C. Field Joints: 1/8 inch wide, maximum.
3.05 CLEANING
A. Clean countertops surfaces thoroughly.
3.06 PROTECTION
A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Substantial Completion.
END OF SECTION
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PART 1 -
1.1

A.

B.
1.2

A.
1.3

A.
1.4

A.
1.5

A.
1.6

A.
1.7

A.

SECTION 220000
BASIC PLUMBING MATERIALS AND METHODS

GENERAL

DESCRIPTION

The requirements of this Section apply to all sections of Division 22.
Definitions:

1. Exposed: Piping and equipment exposed to view in finished rooms.
2. Option or optional: Contractor's choice of an alternate material or method.

IMPOSED REGULATIONS:

Applicable provisions of the State and Local Codes and of the codes and standards listed on
the contract documents in addition to those listed elsewhere in the specifications are hereby
imposed on a general basis for plumbing work.

SCOPE OF WORK:

Provide all labor, materials, equipment and supervision to construct complete and operable
plumbing systems as indicated on the drawings and specified herein. All materials and
equipment used shall be new, undamaged and free from any defects.

RELATED DOCUMENTS AND OTHER INFORMATION:

The Drawings and general provisions of the Contract, including General and Supplementary
Conditions and General Requirements and Division 01 Specification Sections, apply to the
portions of work specified in each and every Section of this Division, individually and
collectively.

SUMMARY
Section Includes:

Sleeves.
Stack-sleeve fittings.
Sleeve-seal systems.
Wall sleeve fittings.
Grout.

Escutcheons.

Floor plates.

NV A DD =

ACTION SUBMITTALS
Product Data: For each type of product indicated.
QUALITY ASSURANCE SUBMITTALS

Welding certificates.
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1.8

1.9

1.10

EXISTING SERVICES AND FACILITIES:

Damage to Existing Services: Existing services and facilities damaged by the Contractor
through negligence or through use of faulty materials or workmanship shall be promptly
repaired, replaced, or otherwise restored to previous conditions by the Contractor without
additional cost to the Owner.

Interruption of Services: Interruptions of services necessary for connection to or modification
of existing systems or facilities shall occur only at prearranged times approved by the Owner.
Contractor shall provide no less than 14 days notice to owner when scheduling outages.
Interruptions shall only occur after the provision of all temporary work and the availability of
adequate labor and materials will assure that the duration of the interruption will not exceed
the time agreed upon.

PRODUCT WARRANTIES:

Provide manufacturer's standard printed commitment in reference to a specific product and
normal application, stating that certain acts of restitution will be performed for the Purchaser
or Owner by the manufacturer, when and if the product fails within certain operational
conditions and time limits. Where the warranty requirements of a specific specification
section exceeds the manufacturer's standard warranty, the more stringent requirements will
apply and modified manufacturer's warranty shall be provided. In no case shall the
manufacturer's warranty be less than one (1) year.

PRODUCT SUBSTITUTIONS:

General: Materials specified by manufacturer's name shall be used unless prior approval of
an alternate is given by addenda. Requests for substitutions must be received in the office of
the Architect/Engineer at least 14 days prior to opening of bids. Refer to the general
conditions for the substitution request form and required documentation.

QUALITY ASSURANCE
Products Criteria:

1. Standard Products: Material and equipment shall be the standard products of a
manufacturer regularly engaged in the manufacture of the products for at least 3
years. However, digital electronics devices, software and systems such as controls,
instruments, computer work station, shall be the current generation of technology and
basic design that has a proven satisfactory service record of at least three years. See
other specification sections for any exceptions.

2. All items furnished shall be free from defects that would adversely affect the
performance, maintainability and appearance of individual components and overall
assembly.

3. Conform to codes and standards as required by the specifications. Conform to local
codes, if required by local authorities such as the natural gas supplier, if the local
codes are more stringent than those specified. Refer any conflicts to the
Architect/Engineer.

4. Multiple Units: When two or more units of materials or equipment of the same type or
class are required, these units shall be products of one manufacturer.

5. Assembled Units: Manufacturers of equipment assemblies, which use components
made by others, assume complete responsibility for the final assembled product.

6. Nameplates: Nameplate bearing manufacturer's name or identifiable trademark shall
be securely affixed in a conspicuous place on equipment, or name or trademark cast
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integrally with equipment, stamped or
otherwise permanently marked on each item of equipment.
7. Asbestos products or equipment or materials containing asbestos shall not be used.

Welding: Before any welding is performed, contractor shall submit a certificate certifying that
welders comply with the following requirements:

1. Qualify welding processes and operators for piping according to ASME "Boiler and
Pressure Vessel Code", Section IX, "Welding and Brazing Qualifications".

2. Comply with provisions of ASME B31 series "Code for Pressure Piping".

3. Certify that each welder has passed American Welding Society (AWS) qualification
tests for the welding processes involved, and that certification is current.

Manufacturer's Recommendations: Where installation procedures or any part thereof are
required to be in accordance with the recommendations of the manufacturer of the material
being installed, copies of these recommendations shall be furnished to the Architect/Engineer
prior to installation along with the respective product data submittals.

Execution (Installation, Construction) Quality:

1. Apply and install all items in accordance with manufacturer's written instructions.
Refer conflicts between the manufacturer's instructions and the contract drawings
and specifications to the Architect/Engineer for resolution. Provide manufacturer’s
installation instructions along with the respective product data submittals to the
Architect/Engineer at least two weeks prior to commencing installation of any item.

2. Allitems that require access, such as for operating, cleaning, servicing, maintenance,
and calibration, shall be easily and safely accessible by persons standing at floor
level, or standing on permanent platforms, without the use of portable ladders.
Examples of these items include, but are not limited to: all types of valves, filters and
strainers, transmitters, control devices. Prior to commencing installation work, refer
conflicts between this requirement and contract drawings to the Architect/Engineer
for resolution.

SUBMITTALS
Submit in accordance with Division 1 specifications.

Contractor shall make all necessary field measurements and investigations to assure that the
equipment and assemblies will meet contract requirements.

If equipment is submitted which differs in arrangement from that shown, provide drawings
that show the rearrangement of all associated systems. Approval will be given only if all
features of the equipment and associated systems, including accessibility, are equivalent to
that required by the contract.

Upon request by Owner, provide lists of previous installations for selected items of
equipment. Include contact persons who will serve as references, with telephone numbers
and e-mail addresses.

Manufacturer's Literature and Data: Submit under the pertinent section rather than under this
section.

1. Submit electric motor data and variable speed drive data with the driven equipment.
2. Equipment and materials identification.
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3. Hangers, inserts, supports and bracing.
Provide load calculations for variable spring and constant support hangers.
4. Wall, floor, and ceiling plates.

F. Maintenance Data and Operating Instructions:

1. Maintenance and operating manuals in accordance with Division 1 specifications for
systems and equipment.

2. Provide a listing of recommended replacement parts for keeping in stock supply,
including sources of supply, for equipment. Include in the listing belts for equipment:
Belt manufacturer, model number, size and style, and distinguished whether of
multiple belt sets.

1.13 DELIVERY, STORAGE AND HANDLING
A. Protection of Equipment:

1. Equipment and material placed on the job site shall remain in the custody of the
Contractor until phased acceptance, whether or not the Owner has reimbursed the
Contractor for the equipment and material. The Contractor is solely responsible for
the protection of such equipment and material against any damage.

2. Place damaged equipment in first class, new operating condition; or, replace same
as determined and directed by the Architect/Engineer. Such repair or replacement
shall be at no additional cost to the Owner.

3. Protect interiors of new equipment and piping systems against entry of foreign
matter. Clean both inside and outside before painting or placing equipment in
operation.

4. Existing equipment and piping being worked on by the Contractor shall be under the
custody and responsibility of the Contractor and shall be protected as required for
new work.

B. Cleanliness of Piping and Equipment Systems:

1. Exercise care in storage and handling of equipment and piping material to be
incorporated in the work. Remove debris arising from cutting, threading and welding
of piping.

2. Piping systems shall be flushed, blown or pigged as necessary to deliver clean

systems.

Clean interior of all tanks prior to delivery for beneficial use by the Owner.

4. Contractor shall be fully responsible for all costs, damage, and delay arising from
failure to provide clean systems.
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PART 2 - PRODUCTS.
2.1 FACTORY-ASSEMBLED PRODUCTS
A. Provide maximum standardization of components to reduce spare part requirements.

B. Manufacturers of equipment assemblies that include components made by others shall
assume complete responsibility for final assembled unit.

1. All components of an assembled unit need not be products of same manufacturer.
2. Constituent parts that are alike shall be products of a single manufacturer.
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2.5

3. Components shall be compatible with each
other and with the total assembly for intended service.

4. Contractor shall guarantee performance of assemblies of components, and shall
repair or replace elements of the assemblies as required to deliver specified
performance of the complete assembly.

Components of equipment shall bear manufacturer's name and trademark, model number,
serial number and performance data on a name plate securely affixed in a conspicuous
place, or cast integral with, stamped or otherwise permanently marked upon the components
of the equipment.

Major items of equipment, which serve the same function, must be the same make and
model. Exceptions will be permitted if performance requirements cannot be met.

COMPATIBILITY OF RELATED EQUIPMENT

Equipment and materials installed shall be compatible in all respects with other items being
furnished and with existing items so that the result will be a complete and fully operational
plant that conforms to contract requirements.

PIPE PENETRATIONS
Install sleeves during construction for all pipe penetrations.

Penetrations are not allowed through beams or ribs. With prior approval of Structural
Engineer, penetrations may be installed in concrete beam flanges. Any deviation from these
requirements must receive prior approval of Architect/Engineer.

Sheet Metal, Plastic, or Moisture-resistant Fiber Sleeves: Provide for pipe passing through
floors, interior walls, and partitions, unless brass or steel pipe sleeves are specifically called
for below.

Cast Iron or Zinc Coated Pipe Sleeves: Provide for pipe passing through exterior walls below
grade. Make space between sleeve and pipe watertight with a modular or link rubber seal.
Seal shall be applied at both ends of sleeve.

Sleeve Clearance: Sleeve through floors, walls, partitions, and beam flanges shall be one
inch greater in diameter than external diameter of pipe. Sleeve for pipe with insulation shall
be large enough to accommodate the insulation.

TOOLS

Furnish, and turn over to the Owner, special tools not readily available commercially, that are
required for disassembly or adjustment of equipment and machinery furnished.

SLEEVES

Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded
steel collar; zinc coated.
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C. Galvanized-Steel-Pipe Sleeves:
ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
D. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.
2.6 STACK-SLEEVE FITTINGS
A. Description: Manufactured, cast-iron sleeve with integral clamping flange. Include clamping
ring, bolts, and nuts for membrane flashing.
1. Underdeck Clamp: Clamping ring with setscrews.
2.7 SLEEVE-SEAL SYSTEMS
A. Description: Modular sealing-element unit, designed for field assembly, for filling annular
space between piping and sleeve.
1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe.
Include type and number required for pipe material and size of pipe.
2. Pressure Plates: Carbon steel.
3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, or
Stainless steel of length required to secure pressure plates to sealing elements.
2.8 WALL SLEEVE FITTINGS
A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in
concrete slab or wall. Unit has plastic or rubber waterstop collar with center opening to
match piping OD.
2.9 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.
2.10 ESCUTCHEONS
A. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener.
B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish
and spring-clip fasteners.
C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.
D. Split-Casting Brass Type: With polished, chrome-plated finish and with concealed hinge and

setscrew.
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Split-Plate, Stamped-Steel Type: With chrome-
plated finish, concealed hinge, and spring-clip fasteners.

FLOOR PLATES

One-Piece Floor Plates: Cast-iron flange with holes for fasteners.
Split-Casting Floor Plates: Cast brass with concealed hinge.
EXECUTION

PRODUCT INSTALLATION, GENERAL:

Except where more stringent requirements are indicated, comply with the product
manufacturer's installation instructions and recommendations, including handling, anchorage,
assembly, connections, cleaning and testing, charging, lubrication, startup, test operation and
shut-down of operating equipment. Consult with manufacturer's technical experts, for specific
instructions on unique product conditions and unforeseen problems.

Protection and Identification: Deliver products to project properly identified with names,
models numbers, types, grades, compliance labels and similar information needed for distinct
identifications; adequately packaged or protected to prevent deterioration during shipment,
storage and handling. Store in a dry, well ventilated, indoor space, except where prepared
and protected by the manufacturer specifically for exterior storage.

Permits and Tests: Provide labor, material and equipment to perform all tests required by the
governing agencies and submit a record of all tests to the Owner or his representative. Notify
the Architect/Engineer five days in advance of any testing.

ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING

Coordinate location of piping, sleeves, inserts, hangers, and equipment, access provisions,
and work of all trades. Locate piping, sleeves, inserts, hangers, and equipment clear of
windows, doors, openings, light outlets, and other services and utilities. Prepare equipment
layout drawings to coordinate proper location and personnel access of all facilities.

Follow manufacturer's published recommendations for installation methods not otherwise
specified.

Operating Personnel Access and Observation Provisions: Select and arrange all equipment
and systems to provide clear view and easy access, without use of portable ladders, for
maintenance and operation of all devices including, but not limited to: all equipment items,
valves, filters, strainers, transmitters, sensors, control devices. All gages and indicators shall
be clearly visible by personnel standing on the floor or on permanent platforms. Do not
reduce or change maintenance and operating space and access provisions that are shown
on the drawings.

Equipment and Piping Support: Coordinate structural systems necessary for pipe and
equipment support with pipe and equipment locations to permit proper installation.

Location of pipe sleeves, trenches and chases shall be accurately coordinated with
equipment and piping locations.

Cutting Holes:
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G.

1. Cut holes through concrete and masonry
by rotary core drill. Pneumatic hammer, impact electric, and hand or manual hammer
type drill will not be allowed, except as permitted by Architect/Engineer where
working area space is limited.

2. Locate holes to avoid interference with structural members such as beams or grade
beams. Holes shall be laid out in advance and drilling done only after approval by
Architect/Engineer. If the Contractor considers it necessary to drill through structural
members, this matter shall be referred to Architect/Engineer for approval.

3. Do not penetrate membrane waterproofing.

Interconnection of Instrumentation or Control Devices: Generally, electrical and pneumatic
interconnections are not shown but must be provided.

Minor Piping: Generally, small diameter pipe runs from drips and drains, water cooling, and
other service are not shown but must be provided.

Protection and Cleaning:

1. Equipment and materials shall be carefully handled, properly stored, and adequately
protected to prevent damage before and during installation, in accordance with the
manufacturer's recommendations and as approved by the Architect/Engineer.
Damaged or defective items in the opinion of the Architect/Engineer shall be
replaced.

2. Protect all finished parts of equipment, such as shafts and bearings where
accessible, from rust prior to operation by means of protective grease coating and
wrapping. Close pipe openings with caps or plugs during installation. Tightly cover
and protect fixtures and equipment against dirt, water, chemical, or mechanical injury.
At completion of all work thoroughly clean fixtures, exposed materials and equipment.

3. Concrete and Grout: Use concrete and shrink compensating grout 3000 psi
minimum.

Install gages, thermometers, valves and other devices with due regard for ease in reading or
operating and maintaining said devices. Locate and position thermometers and gages to be
easily read by operator or staff standing on floor or walkway provided. Servicing shall not
require dismantling adjacent equipment or pipe work.

Electrical and Pneumatic Interconnection of Controls and Instruments: This generally not
shown but must be provided. This includes interconnections of sensors, transmitters,
transducers, control devices, control and instrumentation panels, instruments and computer
workstations. Comply with NFPA-70.

CLEANING AND PAINTING

Prior to final inspection and acceptance of the building for beneficial use by the Owner, the
building facilities, equipment and systems shall be thoroughly cleaned and painted. Refer to
architectural specifications for additional painting requirements.

In addition, the following special conditions apply:

1. Cleaning shall be thorough. Use solvents, cleaning materials and methods
recommended by the manufacturers for the specific tasks. Remove all rust prior to
painting and from surfaces to remain unpainted. Repair scratches, scuffs, and
abrasions prior to applying prime and finish coats.

2. Material And Equipment Not To Be Painted Includes:
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3.5

3.6

®

Motors, controllers, control switches,

and safety switches.

Control and interlock devices.

Regulators.

Pressure reducing valves.

Control valves and thermostatic elements.
Lubrication devices and grease fittings.
Copper, brass, aluminum, stainless steel and bronze surfaces.
Valve stems and rotating shafts.

Pressure gauges and thermometers.
Glass.

Name plates.

FTIrEQ@R e e o

3. Control and instrument panels shall be cleaned, damaged surfaces repaired, and
shall be touched-up with matching paint obtained from panel manufacturer.

4. Pumps, motors, steel and cast iron bases, and coupling guards shall be cleaned, and

shall be touched-up with the same color as utilized by the pump manufacturer

Temporary Facilities: Apply paint to surfaces that do not have existing finish coats.

6. Final result shall be smooth, even-colored, even-textured factory finish on all items.
Completely repaint the entire piece of equipment if necessary to achieve this.

9]

STARTUP AND TEMPORARY OPERATION

Startup equipment as described in equipment specifications. Verify that vibration is within
specified tolerance prior to extended operation.

OPERATING AND PERFORMANCE TESTS

Prior to the final inspection, perform required tests as required in the other Division 22
specification sections, and submit the test reports and records to the Architect/Engineer.

Should evidence of malfunction in any tested system, or piece of equipment or component
part thereof, occur during or as a result of tests, make proper corrections, repairs or
replacements, and repeat tests at no additional cost to the Owner. Notify Architect/Engineer.
When completion of certain work or system occurs at a time when final control settings and
adjustments cannot be properly made to make performance tests, then make performance
tests for heating systems and for cooling systems respectively during first actual seasonal
use of respective systems following completion of work.

SLEEVE INSTALLATION

Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to
provide 1-inch annular clear space between piping and concrete slabs and walls.

1. Sleeves are not required for core-drilled holes.

Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and
walls are constructed.

1. Cut sleeves to length for mounting flush with both surfaces.
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a. Exception: Extend sleeves installed in
floors of mechanical equipment areas or other wet areas 2 inches above finished
floor level.

2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal
system.

D. Install sleeves for pipes passing through interior partitions.

1. Cut sleeves to length for mounting flush with both surfaces.

2. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.

3. Seal annular space between sleeve and piping or piping insulation; use joint sealants
appropriate for size, depth, and location of joint.

E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors
at pipe penetrations. Seal pipe penetrations with firestop materials.

3.7 STACK-SLEEVE-FITTING INSTALLATION
A. Install stack-sleeve fittings in new slabs as slabs are constructed.

1. Install fittings that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.

2. Secure flashing between clamping flanges for pipes penetrating floors with
membrane waterproofing. Coordinate flashing with Architect/general contractor.

3. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor
level.

4. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring.

5. Using grout, seal the space around outside of stack-sleeve fittings.

B. Fire-Barrier Penetrations: Maintain indicated fire rating of floors at pipe penetrations. Seal
pipe penetrations with firestop materials.

3.8 SLEEVE-SEAL-SYSTEM INSTALLATION

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service
piping entries into building.

B. Select type, size, and number of sealing elements required for piping material and size and
for sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration,
assemble sleeve-seal system components, and install in annular space between piping and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and
make a watertight seal.

3.9 WALL SLEEVE FITTING INSTALLATION
A. Install wall sleeve fittings in new walls and slabs as they are constructed.

B.  Assemble fitting components of length to be flush with both surfaces of concrete slabs and
walls. Position waterstop flange to be centered in concrete slab or wall.

C. Secure nailing flanges to concrete forms.
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D. Using grout, seal the space around outside of wall
sleeve fittings.
3.10 ESCUTCHEON 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.
C. Install floor plates for piping penetrations of equipment-room floors.
D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD
that completely covers opening.
1. New Piping: One-piece, floor-plate type.
2. Existing Piping: Split-casting, floor-plate type.
3.11 FIELD QUALITY CONTROL
A. Replace broken and damaged escutcheons and floor plates using new materials.

END OF SECTION 220000
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SECTION 22 05 10
PLUMBING COORDINATION
GENERAL
ACTION SUBMITTALS
Plumbing Coordination Drawings

1. Prepare a set of coordination drawings showing the coordination of the major elements,
components, and systems of the Plumbing work, and showing the coordination of
Plumbing work with other work. Prepare drawings at accurate scale and sufficiently large
to show locations of every item, including clearances for installing, maintaining,
insulating, breaking down equipment, replacing motors and similar requirements.
Drawings shall indicate coordination with all other trades including, but not limited to,
lighting, structural, plumbing, mechanical and architectural items. Prepare drawings to
include plans, elevations, sections and details as needed to conclusively show successful
coordination and integration of the work. Submit drawings for review by the
Architect/Engineer and Owner.

i. Plans shall include dimensioned locations of all Floor Drains.
i. Plans shall include locations of all ceiling and wall access panels required for
equipment access (valves, for example).

CLOSEOUT SUBMITTALS
Record Drawings

1. During construction operations, the Plumbing contractor shall faithfully make a record of
all approved changes from the contract drawings, including accurate dimensions where
applicable, and shall also record accurate dimensions locating all below-grade and
under-slab Plumbing utilities (whether changed or not) with reference to permanent
above-grade objects. A minimum of two (2) dimensions from building reference points
shall be provided and a bury depth indicated. At completion of the work, all such
changes shall be recorded neatly with red ink by the Plumbing contractor on an unused
set of the Plumbing contract drawings.

RELATED DOCUMENTS AND OTHER INFORMATION:

The general provisions of the Contract, including General and Supplementary Conditions and
General Requirements, apply to the portions of work specified in each and every Section of
this Division, individually and collectively.

PRODUCTS
PLUMBING PRODUCT COORDINATION:

Power Characteristics: Refer to the electrical sections of the specifications and the electrical
drawings for the power characteristics available for the operation of each power driven item
of Plumbing equipment. The electrical design was based on the power requirements of the
Plumbing equipment manufacturer scheduled or specified as "basis of design." Any
modifications to the electrical system that are required due to the use of an approved
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1.2

equivalent manufacturer shall be made at no additional cost to
the Owner. All changes must be clearly documented and submitted for review by the
Architect/Engineer prior to purchasing equipment. Coordinate purchases to ensure uniform
interface with electrical work. Refer to Division 26 specifications for additional coordination
requirements.

Coordination of Options and Substitutions: When the contract documents permit the selection
from several product options and it becomes necessary to authorize a substitution, do not
proceed with purchase until coordination of interface to equipment has been checked and
satisfactorily established.

Prior to submitting shop drawings for approval, contractor shall certify that manufacturers of
all major items of equipment have each reviewed drawings and specifications, and have
jointly coordinated and properly integrated their equipment and controls to provide a
complete and efficient installation.

EXECUTION
INSPECTION AND PREPARATION:

Substrate Examination: The Installer of each element of the Plumbing work must examine the
condition of the substrate to receive the work, the conditions under which the work will be
performed, and must notify the Contractor in writing of conditions detrimental to the proper
completion of the work. Do not proceed with the work until unsatisfactory conditions have
been corrected in a manner acceptable to the Installer.

Do not proceed with the installation of sleeves, anchors, hangers, roof penetrations and
similar work until Plumbing coordination drawings have been processed and released for
construction. Where work must be installed prior to that time in order to avoid a project
delay, review proposed installation in a project coordination meeting including all parties
involved with the interfacing of the work.

CUTTING AND PATCHING:

Structural Limitations: Do not cut structural framing, walls, floors, decks and other members
intended to withstand stress, except with the Architect's or Engineer's written authorization.
Authorization will be granted only where there is no other reasonable method for completing
the Plumbing work, and where the proposed cutting clearly does not materially weaken the
structure.

Where authorized, cut opening through concrete (for pipe penetrations and similar services)
by core drilling or sawing. Do not cut by hammer-driven chisel or drill.

Other work: Do not endanger or damage other work through the procedures and processes
of cutting to accommodate Plumbing work. Review the proposed cutting with the Installer of
the work to be cut, and comply with his recommendations to minimize damage. Where
necessary, engage the original Installer or other specialists to execute the cutting in the
recommended manner.

in the recommended manner.

Where patching is required to restore other work, because of either cutting or other damage
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inflicted during the installation of Plumbing work, execute the
patching in the manner recommended by the original Installer. Restore the other work in
every respect, including the elimination of visual defects in exposed finishes, as judged by
the Architect. Engage the original Installer to complete patching of the following categories of
work:
Exposed concrete finishes.
Exposed masonry.
Waterproofing and vapor barriers.
Roofing, flashing and accessories.
Interior exposed finishes and casework, where judged by the Architect to be difficult to
achieve an acceptable match by other means.

aprwbd =

COORDINATION OF PLUMBING INSTALLATION:

General: Sequence, coordinate and integrate the various elements of Plumbing work so that

the Plumbing system will perform as indicated and be in harmony with the other work of the

building. The Architect/Engineer will not supervise the coordination, which is the exclusive
responsibility of the Contractor. Comply with the following requirements:

1. Install piping and similar services straight and true, aligned with other work and with
overhead structures and allowing for insulation. Conceal where possible.

2.

3. Arrange work to facilitate maintenance and repair or replacement of equipment. Locate
services requiring maintenance on valves and similar units in front of services requiring
less maintenance. Connect equipment for ease of disconnecting, with minimum of
interference with other work.

4. Give the right-of way to piping systems required to slope for drainage (over other service
lines). Piping shall be located to avoid interference with ductwork and light fixtures.

Drawings: Conform with the arrangement indicated by the contract documents to the
greatest extent possible, recognizing that portions of the work are shown only in
diagrammatic form. Where coordination requirements conflict with individual system
requirements, comply with the Architect/Engineer's decision on resolution of the conflict.

Electrical Work: Coordinate the Plumbing work with electrical work, and properly interface
with the electrical service. In general, and except as otherwise indicated, install Plumbing
equipment ready for electrical connection. Refer to the electrical sections of the specifications
for electrical connection of Plumbing equipment.

Utility Connections: Coordinate the connection of Plumbing systems with exterior

underground utilities and services. Comply with the requirements of governing regulations,

franchised service companies and controlling agencies.

sed service companies and controlling agencies.

1. Provide a single connection for each service except where multiple connections are
indicated. Water, tap, meter, and vault cost shall be incurred by the Contractor.

END OF SECTION 220510
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GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL
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RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Brass ball valves.
2. Bronze ball valves.
3. Bronze swing check valves.

Related Sections:

1. Section 220553 "ldentification for Plumbing Piping and Equipment" for valve tags and
schedules.

2. Section 221116 "Domestic Water Piping" for valves applicable only to this piping.

DEFINITIONS

CWP: Cold working pressure.

EPDM: Ethylene propylene copolymer rubber.

NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

NRS: Nonrising stem.

OS&Y: Outside screw and yoke.

RS: Rising stem.

SWP: Steam working pressure.

ACTION SUBMITTALS

Product Data: For each type of valve indicated.
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A

B.

C.

1.5 QUALITY ASSURANCE

Source Limitations for Valves: Obtain each type of valve from single source from single
manufacturer.

ASME Compliance:

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
2. ASME B31.1 for power piping valves.

3. ASME B31.9 for building services piping valves.

NSF/ANSI Compliance: NSF 61 for valve materials for potable-water service.

NSF/ANSI Compliance: NSF 372 for low lead construction for potable-water service.

DELIVERY, STORAGE, AND HANDLING
Prepare valves for shipping as follows:

Protect internal parts against rust and corrosion.

Protect threads, flange faces, and weld ends.

Set gate and globe valves closed to prevent rattling.

Set ball valves open to minimize exposure of functional surfaces.
Set butterfly valves closed or slightly open.

Block check valves in either closed or open position.

oM =

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.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
handwheels or stems as lifting or rigging points.

PART 2 - PRODUCTS

21

GENERAL REQUIREMENTS FOR VALVES
Refer to valve schedule articles for applications of valves.
Standards: NSF/ANSI 61 & 372.

Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Actuator Types:

1. Handwheel: For valves other than quarter-turn types.
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23

A

2. Handlever: For quarter-turn valves NPS 6 and smaller.

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.

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.

Valve Bypass and Drain Connections: MSS SP-45.

BRASS BALL VALVES
Two-Piece, Full-Port, Brass Ball Valves with Stainless-Steel Trim:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Crane Co.; Crane Valve Group; Crane Valves.

Crane Co.; Crane Valve Group; Jenkins Valves.
Flow-Tek, Inc.; a subsidiary of Bray International, Inc.
Hammond Valve.

Jamesbury; a subsidiary of Metso Automation.

Kitz Corporation.

Marwin Valve; a division of Richards Industries.
Milwaukee Valve Company.

RuB Inc.

TJ@moao0Ty

2. Description:

Standard: MSS SP-110.
SWP Rating: 150 psig.

CWP Rating: 600 psig.

Body Design: Two piece.
Body Material: Forged brass.
Ends: Threaded.

Seats: PTFE or TFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.
Port: Full.

T TS@moao0oTy

BRONZE BALL VALVES
Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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Apollo Valves.

Crane Valves.

Hammond Valve.

Lance Valves; a division of Advanced Thermal Systems, Inc.
Milwaukee Valve Company.

NIBCO INC.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

@ poooTw

Description:

Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Two piece.
Body Material: Bronze.
Ends: Threaded.

Seats: PTFE or TFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.
Port: Full.

T SQ@TMe 0T

BRONZE SWING CHECK VALVES

Class 125, Bronze Swing Check Valves with Nonmetallic Disc:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Crane Co.; Crane Valve Group; Crane Valves.

Crane Co.; Crane Valve Group; Jenkins Valves.

Crane Co.; Crane Valve Group; Stockham Division.

Hammond Valve.

Kitz Corporation.

Milwaukee Valve Company.

NIBCO INC.

Red-White Valve Corporation.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

“S@ e ao0To

Description:

Standard: MSS SP-80, Type 4.
CWP Rating: 200 psig.

Body Design: Horizontal flow.

Body Material: ASTM B 62, bronze.
Ends: Threaded.

Disc: PTFE or TFE.

~0 Q0T
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3.2

3.3

3.4

A

o O

m

EXAMINATION

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.

Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

Examine threads on valve and mating pipe for form and cleanliness.
Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is

suitable for service, and that it is free from defects and damage.

Do not attempt to repair defective valves; replace with new valves.

VALVE INSTALLATION

Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

Locate valves for easy access and provide separate support where necessary.
Install valves in horizontal piping with stem at or above center of pipe.

Install valves in position to allow full stem movement.

Install check valves for proper direction of flow and as follows:

1. Swing Check Valves: In horizontal position with hinge pin level.

ADJUSTING

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.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valve applications are not indicated, use the following:

1. Shutoff Service: Ball valves.

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. Ball Valves: One piece, full port, brass or bronze with brass trim.

3 Bronze Swing Check Valves: Class 125, nonmetallic disc.

END OF SECTION 220523
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SECTION 220529

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

11

1.2

1.3

14

A

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.

Metal framing systems.
Thermal-hanger shield inserts.
Fastener systems.

Pipe stands.

Pipe positioning systems.
Equipment supports.

NGO ALON =

Related Sections:

1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for trapeze
hangers for pipe and equipment supports.

2. Section 220516 "Expansion Fittings and Loops for Plumbing Piping" for pipe guides and
anchors.

3. Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment" for
vibration isolation devices.

DEFINITIONS

MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

PERFORMANCE REQUIREMENTS

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.

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 7.

1. Design supports for multiple pipes, including pipe stands, capable of supporting
combined weight of supported systems, system contents, and test water.
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2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.
3. Design seismic-restraint hangers and supports for piping and equipment.
1.5 ACTION SUBMITTALS

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

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and
installation details and include calculations for the following; include Product Data for
components:

1. Trapeze pipe hangers.
2. Metal framing systems.
3. Pipe stands.

4. Equipment supports.

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1. Detail fabrication and assembly of trapeze hangers.
2. Design Calculations: Calculate requirements for designing trapeze hangers.
1.6 INFORMATIONAL SUBMITTALS
A. Welding certificates.
1.7 QUALITY ASSURANCE

A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and

Pressure Vessel Code.

PART 2 - PRODUCTS

21

A

METAL PIPE HANGERS AND SUPPORTS
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.
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2.2 TRAPEZE PIPE HANGERS
A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts.
23 METAL FRAMING SYSTEMS
A. MFMA Manufacturer Metal Framing Systems:
1. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:
a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.
C. Flex-Strut Inc.
d. GS Metals Corp.
e. Thomas & Betts Corporation.
f. Unistrut Corporation; Tyco International, Ltd.
g. Wesanco, Inc.
2. Description: Shop- or field-fabricated pipe-support assembly for supporting multiple
parallel pipes.
3. Standard: MFMA-4.
4. Channels: Continuous slotted steel channel with inturned lips.
5. Channel Nuts: Formed or stamped steel 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 stainless steel.
7. Metallic Coating Hot-dipped galvanized.
8. Paint Coating: Epoxy.
9. Plastic Coating: Epoxy.
B.

Non-MFMA Manufacturer Metal Framing Systems:
1. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

Anvil International; a subsidiary of Mueller Water Products Inc.
Empire Industries, Inc.

ERICO International Corporation.

Haydon Corporation; H-Strut Division.

NIBCO INC.

PHD Manufacturing, Inc.

PHS Industries, Inc.

@ pooow

2. Description: Shop- or field-fabricated pipe-support assembly made of steel channels,
accessories, fittings, and other components for supporting multiple parallel pipes.
3. Standard: Comply with MFMA-4.

4. Channels: Continuous slotted steel channel with inturned lips.

5. Channel Nuts: Formed or stamped steel 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 stainless steel.

7. Coating: PVC.
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2.4 THERMAL-HANGER SHIELD INSERTS

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated

on Drawings or comparable product by one of the following:

1. Carpenter & Paterson, Inc.

2. Clement Support Services.

3. ERICO International Corporation.

4. National Pipe Hanger Corporation.

5. PHS Industries, Inc.

6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.
7. Piping Technology & Products, Inc.

8. Rilco Manufacturing Co., Inc.

9. Value Engineered Products, Inc.

B. Insulation-Insert Material for Cold Piping: ASTM C 552, Type Il cellular glass with 100-psig or
ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength
and vapor barrier.

C. Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type | calcium
silicate with 100-psig ASTM C 552, Type Il cellular glass with 100-psig or ASTM C 591,
Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength.

D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient
air temperature.

25 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.

2.6 PIPE POSITIONING SYSTEMS

A. Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for

positioning piping in pipe spaces; for plumbing fixtures in commercial applications.
2.7 EQUIPMENT SUPPORTS
A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-

steel shapes.
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2.8 MISCELLANEOUS MATERIALS
A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.
B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and

nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1

A

B.

HANGER AND SUPPORT INSTALLATION

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.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for
grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze
pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified for individual pipe
hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/D1.1M.

Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support
together on field-assembled metal framing systems.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
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.

Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on
smooth roof surface. Do not penetrate roof membrane.

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and
mount on permanent, stationary roof curb. See Section 077200 "Roof Accessories" for
curbs.

Pipe Positioning-System Installation: Install support devices to make rigid supply and waste
piping connections to each plumbing fixture.
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H. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,

3.2

washers, and other accessories.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

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.

Install lateral bracing with pipe hangers and supports to prevent swaying.

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.

Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

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.

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.

Option: Thermal-hanger shield inserts may be used. High-compressive-strength
inserts may permit use of shorter shields or shields with less arc span. Revise first
subparagraph below to suit Project.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.

a. Option: Thermal-hanger shield inserts may be used.
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.
EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.
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B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
C. Provide lateral bracing, to prevent swaying, for equipment supports.
3.3 METAL FABRICATIONS

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment
supports.

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. Finish welds at exposed connections so no roughness shows after finishing and so
contours of welded surfaces match adjacent contours.
3.4 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

3.5 PAINTING

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as used for shop
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply

galvanizing-repair paint to comply with ASTM A 780.
3.6 HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in
piping system Sections.

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will

not have field-applied finish.
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D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.
E. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing
systems and attachments for general service indoor applications.
F. Use stainless-steel pipe hangers and stainless-steel attachments for outdoor or hostile
environment applications.
G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
H. Use padded hangers for piping that is subject to scratching.
l. Use thermal-hanger shield inserts for insulated piping and tubing.
J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:
1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 30.
2. 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. 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.
4, Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection.
5. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated, stationary pipes NPS 3/4 to NPS 8.
6. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.
7. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary
pipes NPS 1/2 to NPS 8.
8. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.
9. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 8.
10. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 3.
11. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.
12. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.
13.  Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two
rods if longitudinal movement caused by expansion and contraction might occur.
K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 24 if longer ends are required for riser clamps.
L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:
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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

5.

building attachments.
Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

M. Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1.

2.

©

10.

1.

12.

13.
14.
15.

Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.

Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads
are considerable and rod sizes are large.

C-Clamps (MSS Type 23): For structural shapes.

Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to
flange edge.

Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-
beams for heavy loads.

Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-
beams for heavy loads, with link extensions.

Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.

Welded-Steel Brackets: For support of pipes from below or for suspending from above
by using clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 Ib.
b. Medium (MSS Type 32): 1500 Ib.
C. Heavy (MSS Type 33): 3000 Ib.

Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear
horizontal movement where headroom is limited.

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1.

2.

3.

Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.

Thermal-Hanger Shield Inserts: For supporting insulated pipe.

0. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.
2.

Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.
Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-
1/4 inches.
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3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with
springs.

4, Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.

5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability
factor to 25 percent to allow expansion and contraction of piping system from hanger.

6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
base support.

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
trapeze support.

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress
from one support to another support, critical terminal, or connected equipment. Include
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These
supports include the following types:

a. Horizontal (MSS Type 54): Mounted horizontally.
b. Vertical (MSS Type 55): Mounted vertically.
C. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

Q. Comply with MFMA-103 for metal framing system selections and applications that are not
specified in piping system Sections.

R. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

S. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and

waste piping for plumbing fixtures.

END OF SECTION 220529
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Charleston Fire Department VIBRATION AND SEISMIC CONTROLS
Fire Station #18 FOR PLUMBING PIPING AND EQUIPMENT

SECTION 220548

VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 -

1.1

PART 2 -

PART 3 -

3.1

3.2

GENERAL
SUBMITTALS

Submit signed and sealed shop drawings from a professional engineer. Shop drawings to
include project specific details, sketches, product data cut sheets.

See drawings for additional requirements.

NOT USED.

EXECUTION

INSTALLATION

Install in accordance with manufacturer's instructions.

Refer to the details and notes on the construction documents.
FIELD QUALITY CONTROL

Inspect installation after installation and submit report.

END OF SECTION 220548
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Charleston Fire Department

22 0553
IDENTIFICATION FOR PLUMBING

Fire Station #18 PIPING AND EQUIPMENT

SECTION 220553

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

11

A

1.2

1.3

14

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Equipment labels.
Warning signs and labels.
Pipe labels.

Valve tags.

Warning tags.

arON =

ACTION SUBMITTALS
Product Data: For each type of product indicated.

Samples: For color, letter style, and graphic representation required for each identification
material and device.

Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed
content for each label.

Valve numbering scheme.

Valve Schedules: For each piping system to include in maintenance manuals.

COORDINATION

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.
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PART 2 - PRODUCTS

21

2.2

A

o 0O

m

EQUIPMENT LABELS
Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/8 inch thick, and having predrilled holes for attachment hardware.

2. Letter Color: Black .

3. Background Color: White.

4. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

5. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering
for greater viewing distances. Include secondary lettering two-thirds to three-fourths the
size of principal lettering.

7. Fasteners: Stainless-steel rivets or self-tapping screws.

8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include equipment's Drawing designation or unique equipment number.
Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch
bond paper. Tabulate equipment identification number and identify Drawing numbers where
equipment is indicated (plans, details, and schedules), plus the Specification Section number
and title where equipment is specified. Equipment schedule shall be included in operation and
maintenance data.

WARNING SIGNS AND LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch
thick, and having predrilled holes for attachment hardware.

Letter Color: Black.
Background Color: Yellow.
Maximum Temperature: Able to withstand temperatures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

Fasteners: Stainless-steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include caution and warning information, plus emergency notification
instructions.
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23

24

2.5

A

B.

C.

A

B.

A

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both
directions, or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: At least 1-1/2 inches high.

VALVE TAGS

Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers.

1. Tag Material: Brass, 0.032-inch minimum thickness, and having predrilled or stamped
holes for attachment hardware.
2. Fasteners: Brass beaded chain.

Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or
space), normal-operating position (open, closed, or modulating), and variations for identification.
Mark valves for emergency shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.

WARNING TAGS

Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card
stock with matte finish suitable for writing.

1. Size: 3 by 5-1/4 inches minimum.

2. Fasteners: Brass grommet and wire.

3 Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT
OPERATE."

4. Color: Yellow background with black lettering.

PART 3 - EXECUTION

31

A

PREPARATION

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.
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3.2 EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.
3.3 PIPE LABEL INSTALLATION
A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and
exterior exposed locations as follows:
1. Near each valve and control device.
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
4. At access doors, manholes, and similar access points that permit view of concealed
piping.
5. Near major equipment items and other points of origination and termination.
6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in
areas of congested piping and equipment.
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.
B. Pipe Label Color Schedule:
1. Domestic Cold, Hot, and Return Water Piping:
a. Background Color: Green.
b. Letter Color: White.
2. Sanitary Waste and Vent Piping:
a. Background Color: Green.
b. Letter Color: White.
3.4 VALVE-TAG INSTALLATION
A. Install tags on valves and control devices in piping systems, except check valves; valves within
factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering
hose connections; and similar roughing-in connections of end-use fixtures and units. List
tagged valves in a valve schedule.
B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and

with captions similar to those indicated in the following subparagraphs:
1. Valve-Tag Size and Shape: 1-1/2 inches round
2. Valve-Tag Color: Natural

3. Letter Color: Black
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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 220719

PLUMBING PIPING INSULATION

PART 1 - GENERAL

11

1.2

1.3

14

1.5

1.6

A

RELATED DOCUMENTS

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

SUMMARY

Section includes insulating the following plumbing piping services:

1. Domestic cold-water piping.
2. Domestic hot-water piping.
3. Domestic recirculating hot-water piping.

Related Sections:

1. Section 220716 "Plumbing Equipment Insulation."

ACTION SUBMITTALS

Product Data: For each type of product indicated. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory- and field-applied, if any).

QUALITY ASSURANCE

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: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment.”
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1.7

B.

C.

A

B.

Coordinate clearance requirements with piping Installer for piping insulation application.
Establish and maintain clearance requirements for installation of insulation and field-applied
jackets and finishes and for space required for maintenance.

Coordinate installation and testing of heat tracing.

SCHEDULING

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.

Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.

PART 2 - PRODUCTS

21

2.2

A

m

A

B.

INSULATION MATERIALS

Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation
Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground
Piping Insulation Schedule" articles for where insulating materials shall be applied.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

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.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply
with ASTM C 534, Type | for tubular materials.

1. Products: Subject to compliance with requirements available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Aeroflex USA, Inc.; Aerocel.
b. Armacell LLC; AP Armaflex.
C. K-Flex USA,; Insul-Lock, Insul-Tube, and K-FLEX LS.

2. Type |, 850 Deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type |, Grade A, with factory-applied ASJ. Factory-applied
jacket requirements are specified in "Factory-Applied Jackets" Article.

ADHESIVES

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.

Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type Il, Class I.
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1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Aeroflex USA, Inc.; Aeroseal.

b. Armacell LLC; Armaflex 520 Adhesive.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-75.

d. K-Flex USA; R-373 Contact Adhesive.

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).

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."

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).

Adhesive shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for
bonding insulation jacket lap seams and joints.

1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-82.

b. Eagle Bridges - Marathon Industries; 225.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-20.

d. Mon-Eco Industries, Inc.; 22-25.

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).

Adhesive shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

D. PVC Jacket Adhesive: Compatible with PVC jacket.

1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

Dow Corning Corporation; 739, Dow Silicone.

Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
P.1.C. Plastics, Inc.; Welding Adhesive.

Speedline Corporation; Polyco VP Adhesive.

aoow

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).

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."
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23 MASTICS
A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with

24

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).

Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.

1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 30-80/30-90.
b. Vimasco Corporation; 749.

Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film
thickness.

Service Temperature Range: Minus 20 to plus 180 deg F.

Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.

Color: White.

Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.

1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-10.

b. Eagle Bridges - Marathon Industries; 550.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 46-50.

d. Mon-Eco Industries, Inc.; 55-50.

e. Vimasco Corporation; WC-1/WC-5.

2. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
3. Service Temperature Range: Minus 20 to plus 180 deg F.

4, Solids Content: 60 percent by volume and 66 percent by weight.

5. Color: White.

SEALANTS

FSK and Metal Jacket Flashing Sealants:

1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-76.

b. Eagle Bridges - Marathon Industries; 405.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 95-44.

d. Mon-Eco Industries, Inc.; 44-05.
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2 Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4. Service Temperature Range: Minus 40 to plus 250 deg F.
5 Color: Aluminum.
6 For indoor applications, sealants shall have a VOC content of 420 g/L or less when

25

2.6

7.

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Sealants shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:

1.

2

N

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-76.

Materials shall be compatible with insulation materials, jackets, and substrates.

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: White.

For indoor applications, sealants shall have a VOC content of 420 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Sealants shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

FACTORY-APPLIED JACKETS

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 .

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type I.

3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type II.

TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.

1.

Products: Subject to compliance with requirements available products that may be
incorporated into the Work include, but are not limited to, the following:

ABI, Ideal Tape Division; 428 AWF ASJ.

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.
Compac Corporation; 104 and 105.

Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

cooow
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Nogakwd

Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136.

1.

NooakwN

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

ABI, Ideal Tape Division; 491 AWF FSK.

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
Compac Corporation; 110 and 111.

Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ.

coow

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive;
suitable for indoor and outdoor applications.

1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. ABI, Ideal Tape Division; 370 White PVC tape.
b. Compac Corporation; 130.
C. Venture Tape; 1506 CW NS.

2. Width: 2 inches.

3. Thickness: 6 mils.

4, Adhesion: 64 ounces force/inch in width.

5. Elongation: 500 percent.

6. Tensile Strength: 18 Ibf/inch in width.

SECUREMENTS

Bands:

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. ITW Insulation Systems; Gerrard Strapping and Seals.
b. RPR Products, Inc.; Insul-Mate Strapping and Seals.

2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 inch

thick, 1/2 inch wide with wing seal or closed seal.
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2.8

B.

C.

A

B.

3.

Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch
thick, 1/2 inch wide with wing seal or closed seal.

Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.

Wire: 0.062-inch soft-annealed, stainless steel.

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. C & F Wire.

PROTECTIVE SHIELDING GUARDS

Protective Shielding Pipe Covers, :

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:

Engineered Brass Company.

Insul-Tect Products Co.; a subsidiary of MVG Molded Products.
McGuire Manufacturing.

Plumberex.

Truebro; a brand of IPS Corporation.

Zurn Industries, LLC; Tubular Brass Plumbing Products Operation.

~P Q0 oTp

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.

Protective Shielding Piping Enclosures, :

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. Truebro; a brand of IPS Corporation.
b. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation.

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

A

EXAMINATION

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.

220719-7



Charleston Fire Department 22 07 19

Fire Station #18 PLUMBING PIPING INSULATION

2. Verify that surfaces to be insulated are clean and dry.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

B. Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a
corrosion coating to insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an
epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg F.
Consult coating manufacturer for appropriate coating materials and application methods
for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 300
deg F with an epoxy coating. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

C. Coordinate insulation installation with the trade installing heat tracing. @ Comply with
requirements for heat tracing that apply to insulation.

D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.

3.3 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping including fittings, valves, and specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of pipe system as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G. Keep insulation materials dry during application and finishing.

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

l. Install insulation with least number of joints practical.

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,

supports, anchors, and other projections with vapor-barrier mastic.
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1.
2

Install insulation continuously through hangers and around anchor attachments.

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.

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.

Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

Install insulation with factory-applied jackets as follows:

1.
2.

Draw jacket tight and smooth.

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.

Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal
seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps
with outward clinching staples along edge at 2 inches o.c.

a. For below-ambient services, apply vapor-barrier mastic over staples.

Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and
at ends adjacent to pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

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.

For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.

2. Testing agency labels and stamps.
3. Nameplates and data plates.

4. Cleanouts.

PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1.

Seal penetrations with flashing sealant.
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3.5

2. For applications requiring only indoor insulation, terminate insulation above roof surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of
roof flashing.
4, Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.

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.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 078413 "Penetration Firestopping.”

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

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
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each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.

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.

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.

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.

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.

For services not specified to receive a field-applied jacket except for flexible elastomeric,
install fited PVC cover over elbows, tees, strainers, valves, flanges, and unions.
Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation facing
using PVC tape.

Stencil or label the outside insulation jacket of each union with the word "union." Match
size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape
insulation at these connections by tapering it to and around the connection with insulating
cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the
following:

1.

Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe
insulation.

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.
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.

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.
Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.
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3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.
B. Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.

Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of sheet insulation of same thickness
as pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install mitered sections of pipe insulation.

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed valve covers manufactured of same material as pipe insulation when
available.

2. When preformed valve covers are not available, install cut sections of pipe and sheet
insulation to valve body. Arrange insulation to permit access to packing and to allow
valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

4. Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

3.7 INSTALLATION OF MINERAL-FIBER INSULATION
A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten
bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with
outward clinched staples at 6 inches o.c.

4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple
longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.
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3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with mineral-fiber blanket insulation.
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at

3.8

3.9

least 1 inch, and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when
available.
2. When preformed insulation elbows and fittings are not available, install mitered sections

of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation
materials with wire or bands.

Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of same material as straight segments of pipe insulation when
available.

2. When preformed sections are not available, install mitered sections of pipe insulation to
valve body.

3. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

4, Install insulation to flanges as specified for flange insulation application.

FINISHES

Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint
system identified below and as specified in Section 099113 "Exterior Painting" and
Section 099123 "Interior Painting."

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material
and finish coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material: Interior, flat, latex-emulsion size.

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

Do not field paint aluminum or stainless-steel jackets.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Perform tests and inspections.

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, three locations of threaded
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fittings, three locations of welded fittings, two locations of threaded strainers, two
locations of welded strainers, three locations of threaded valves, and three locations of
flanged valves for each pipe service defined in the "Piping Insulation Schedule, General”
Article.

D. All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.
3.10 PIPING INSULATION SCHEDULE, GENERAL
A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for

each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Drainage piping located in crawl spaces.
2. Underground domestic cold and waste piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.11 INDOOR PIPING INSULATION SCHEDULE

A. Domestic Cold Water:

1. NPS 1 and Smaller: Insulation shall be the following:
a. Flexible Elastomeric: 3/4 inch thick.
B. Domestic Hot and Recirculated Hot Water:
1. All Pipe Sizes: Insulation shall be the following:
a. Flexible Elastomeric: 1 inch thick.

END OF SECTION 220719
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SECTION 221116

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.
2. Encasement for piping.

1.3 ACTION SUBMITTALS

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

14 INFORMATIONAL SUBMITTALS

A. System purging and disinfecting activities report.

B. Field quality-control reports.
1.5 QUALITY ASSURANCE
A. Installer Qualifications:
1. Installers of Pressure-Sealed Joints: Installers shall be certified by pressure-seal joint

manufacturer as having been trained and qualified to join piping with pressure-seal pipe
couplings and fittings.

1.6 FIELD CONDITIONS
A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by

Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary water service according to requirements indicated:

1. Notify Architect/Engineer/Owner no fewer than five days in advance of proposed
interruption of water service.
2. Do not interrupt water service without Architect/Engineer/Owner's written permission.
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PART 2 - PRODUCTS

21

A

2.2

o O

m

23

o 0O

m

PIPING MATERIALS

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.

Potable-water piping and components shall comply with NSF 61.

COPPER TUBE AND FITTINGS

Hard Copper Tube: ASTM B 88, Type L water tube, drawn temper.

Soft Copper Tube: ASTM B 88, Type K and ASTM B 88, Type L water tube, annealed temper.
Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.

Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

Copper Unions:

MSS SP-123.

Cast-copper-alloy, hexagonal-stock body.

Ball-and-socket, metal-to-metal seating surfaces.
Solder-joint or threaded ends.

pPONM~

Copper or Bronze Pressure-Seal Fittings:

Housing: Copper.

O-Rings and Pipe Stops: EPDM.

Tools: Manufacturer's special tools.

Minimum 200-psig working-pressure rating at 250 deg F.

Pob=

PIPING JOINING MATERIALS

Pipe-Flange Gasket Materials:

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and
asbestos free unless otherwise indicated.

2. Full-face or ring type unless otherwise indicated.

Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

Solder Filler Metals: ASTM B 32, lead-free alloys.

Flux: ASTM B 813, water flushable.

Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated.
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24

2.5

2.6

A

B.

ENCASEMENT FOR PIPING
Standard: ASTM A 674 or AWWA C105/A21.5.

Form: Tube.

TRANSITION FITTINGS
General Requirements:

1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system
fitting.

Sleeve-Type Transition Coupling: AWWA C219.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Cascade Waterworks Manufacturing.
Dresser, Inc.; Piping Specialties Products.
Ford Meter Box Company, Inc. (The).
JCM Industries.

Romac Industries, Inc.

Smith-Blair, Inc.; a Sensus company.
Viking Johnson.

Or approved equal.

S

DIELECTRIC FITTINGS

General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be joined.

Dielectric Unions:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Capitol Manufacturing Company; member of the Phoenix Forge Group.
b. Central Plastics Company.
C. Hart Industries International, Inc.
d. Jomar International.
e. Matco-Norca.
f. McDonald, A. Y. Mfg. Co.
g. Watts; a division of Watts Water Technologies, Inc.
h. Wilkins; a Zurn company.
i.

Or approved equal.

2. Standard: ASSE 1079.
3. Pressure Rating: 250 psig minimum at 180 deg F.
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4. End Connections: Solder-joint copper alloy and threaded ferrous.
C. Dielectric Flanges:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Capitol Manufacturing Company; member of the Phoenix Forge Group.
b. Central Plastics Company.
C. Matco-Norca.
d. Watts; a division of Watts Water Technologies, Inc.
e. Wilkins; a Zurn company.
f. Or approved equal.

Standard: ASSE 1079.

Factory-fabricated, bolted, companion-flange assembly.

Pressure Rating: 175 psig minimum at 180 deg F.

End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint
copper alloy and threaded ferrous.

aoRwdN

PART 3 - EXECUTION

31

A

3.2

A

C.

G.

EARTHWORK

Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and
backfilling.

PIPING INSTALLATION

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.

Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

Install ductile-iron piping under building slab with restrained joints according to AWWA C600
and AWWA M41.

Install underground copper tube and ductile-iron pipe in PE encasement according to
ASTM A 674 or AWWA C105/A21.5.

Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve
inside the building at each domestic water-service entrance. Comply with requirements for
pressure gages in Section 220519 "Meters and Gages for Plumbing Piping" and with
requirements for drain valves and strainers in Section 221119 "Domestic Water Piping
Specialties."

Install shutoff valve immediately upstream of each dielectric fitting.

Install domestic water piping level and plumb. Provide drain with hose fitting at all low points
where possible.
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H.

3.3

Install seismic restraints on piping. Comply with requirements for seismic-restraint devices in
Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."

Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

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.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and
coordinate with other services occupying that space.

Install piping to permit valve servicing.

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.

Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.

Install unions in copper tubing at final connection to each piece of equipment, machine, and
specialty.

Install sleeves for piping penetrations of walls, ceilings, and floors.
Install sleeve seals for piping penetrations of concrete walls and slabs.

Install escutcheons for piping penetrations of walls, ceilings, and floors.

JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

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.

Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed
Joints" chapter.

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.

3.4

3.5

Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and
thickness suitable for domestic water service. Join flanges with gasket and bolts according to
ASME B31.9.

Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of
both piping systems.

Pressure-Sealed Joints: Use manufacturer-recommended tool and procedure. Leave insertion
marks on pipe after assembly.
TRANSITION FITTING INSTALLATION

Install transition couplings at joints of dissimilar piping.

DIELECTRIC FITTING INSTALLATION
Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.

HANGER AND SUPPORT INSTALLATION

Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and
Seismic Controls for Plumbing Piping and Equipment.”

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.
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.
C. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.
3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
4. Base of Vertical Piping: MSS Type 52, spring hangers.
Support vertical piping and tubing at base and at each floor.

Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.

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.

Install supports for vertical copper tubing every 10 feet.
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3.7

3.8

3.9

G.

Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's
written instructions.

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.

When installing piping adjacent to equipment and machines, allow space for service and
maintenance.

Connect domestic water piping to exterior water-service piping. Use transition fitting to join
dissimilar piping materials.

Connect domestic water piping to water-service piping with shutoff valve; extend and connect to

the following:

1. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller
than that required by plumbing code.

IDENTIFICATION

Identify system components. Comply with requirements for identification materials and
installation in Section 220553 "ldentification for Plumbing Piping and Equipment.”

Label pressure piping with system operating pressure.

FIELD QUALITY CONTROL

Perform the following tests and inspections:

1. Piping Inspections:
a. Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.
b. During installation, notify authorities having jurisdiction at least one day before

inspection must be made. Perform tests specified below in presence of authorities
having jurisdiction:

1) Roughing-in Inspection: Arrange for inspection of piping before concealing
or closing in after roughing in and before setting fixtures.

2) Final Inspection: Arrange for authorities having jurisdiction to observe tests
specified in "Piping Tests" Subparagraph below and to ensure compliance
with requirements.

C. Reinspection: If authorities having jurisdiction find that piping will not pass tests or
inspections, make required corrections and arrange for reinspection.

d. Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

2. Piping Tests:

a. Fill domestic water piping. Check components to determine that they are not air
bound and that piping is full of water.
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b. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. |If testing is performed in segments, submit a
separate report for each test, complete with diagram of portion of piping tested.

C. Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was
covered or concealed before it was tested.

d. Cap and subject piping to static water pressure of 50 psig above operating
pressure, without exceeding pressure rating of piping system materials. Isolate
test source and allow it to stand for four hours. Leaks and loss in test pressure
constitute defects that must be repaired.

e. Repair leaks and defects with new materials, and retest piping or portion thereof
until satisfactory results are obtained.
f. Prepare reports for tests and for corrective action required.
B. Domestic water piping will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

3.10 ADJUSTING

A. Perform the following adjustments before operation:

1. Close drain valves, hydrants, and hose bibbs.

2. Open shutoff valves to fully open position.

3. Open throttling valves to proper setting.

4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.
a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to

provide hot-water flow in each branch.

b. Adjust calibrated balancing valves to flows indicated.

5. Remove plugs used during testing of piping and for temporary sealing of piping during
installation.

6. Remove and clean strainer screens. Close drain valves and replace drain plugs.

7. Remove filter cartridges from housings and verify that cartridges are as specified for
application where used and are clean and ready for use.

8. Check plumbing specialties and verify proper settings, adjustments, and operation.

3.1 CLEANING
A. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.
B. 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, including domestic cold water, hot water, and hot water return (if
present) systems. Perform cleaning and disinfection after all pipes, valves, fixtures, and
other components of the systems are installed, tested, and ready for operation.

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:
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Thoroughly flush piping with clean, potable water prior to disinfection to remove dirt
and other contaminants. Remove faucet and strainer screens before flushing and
reinstall after disinfection is completed.

Disinfection shall be done using chlorine, either gas or liquid. Calcium or sodium
hypochlorite or another approved disinfectant may be used. Use nonhazardous
materials that can be drained to the city sewer.

A service cock shall be provided and located at the water service entrance. The
disinfecting agent shall be injected into and through the system from this cock only.
The disinfecting agent shall be injected by a proportioning pump or device through
the service cock slowly and continuously at an even rate. During disinfection, flow
of the disinfecting agent into the main connected to the public water supply is not
permitted.

All sectional valves shall be opened during disinfection. All outlets shall be fully
opened at least twice during injection and the residual checked with orthotolidine
solution.

If chlorine is used, when the chlorine residual concentration, calculated on the
volume of water the piping will contain, indicates not less than 50 parts per million
(ppm) or milligrams per liter at all outlets, then all valves shall be closed and
secured. Make sure the pipe material is compatible with chlorine.

The residual chlorine shall be retained in the piping systems for a period of at least
24 hours.

After the retention, the residual chlorine shall be at least 5 ppm. If it is less than 5
ppm, then the process shall be repeated as described above.

If the residual level is satisfactory, then all fixtures shall be flushed with clean,
potable water until residual chlorine by the orthotolidine test is not greater than that
of the incoming water supply.

All work and certification of performance shall be performed by approved
applicators or qualified personnel with chemical and laboratory experience.
Certification of performance shall indicate the job name and location and the date
when disinfection was performed, material used for disinfection, retention period of
the disinfectant in the piping system, ppm (mg/L) of chlorine during retention, ppm
(mg/L) of chlorine after flushing, a statement that disinfection was performed as
specified, and the signature and address of the person performing the disinfection.
Upon completion of final flushing (after the retention period), the contractor shall
obtain at least one water sample from each hot, hot return (if present), and cold
water line and submit the samples to an approved laboratory. Samples shall be
taken from faucets located at the highest floor and furthest from the meter or main
water supply. The laboratory report shall show the name and address of the
approved laboratory testing the sample, name and location of the job, date the
samples were obtained, coliform organism count, and any other tests required by
local code authorities. An acceptable test shall show the absence of coliform
organisms.

If the analysis does not satisfy the minimum requirements, the disinfection
procedure shall be repeated until acceptable.

Before acceptance of the systems, the contractor shall submit for review three
copies of the laboratory report and three copies of the certification of performance
as specified.

Under no circumstances shall the contractor permit the use of any portion of the
domestic water system until it is properly disinfected, flushed, and certified.

3.12 PIPING SCHEDULE

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used
in applications below unless otherwise indicated.
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B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
C. Aboveground domestic water piping shall be the following:
1. Hard copper tube, ASTM B 88, Type L; cast- or wrought-copper, solder-joint fittings; and
soldered joints.
2. Hard copper tube, ASTM B 88, Type L; copper pressure-seal-joint fittings; and pressure-
sealed joints.
3.13 VALVE SCHEDULE
A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:
1. Shutoff Duty: Use ball or gate valves for piping NPS 2 and smaller.
2. Hot-Water Circulation Piping, Balancing Duty: Calibrated balancing valves.
3. 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 221119

DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

11

A

1.2

1.3

14

1.5

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

Balancing valves.

Temperature-actuated, water mixing valves.
Strainers.

Water-hammer arresters.

Flexible connectors.

arON =

Related Requirements:

1. Section 220519 "Meters and Gages for Plumbing Piping" for thermometers, pressure
gages, and flow meters in domestic water piping.

2. Section 221116 "Domestic Water Piping" for water meters.

3. Section 223200 "Domestic Water Filtration Equipment" for water filters in domestic water
piping.

4. Section 224500 "Emergency Plumbing Fixtures" for water tempering equipment.

5. Section 224713 "Drinking Fountains" for water filters for water coolers.

ACTION SUBMITTALS
Product Data: For each type of product.
Shop Drawings: For domestic water piping specialties.

1. Include diagrams for power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For domestic water piping specialties to include in
emergency, operation, and maintenance manuals.
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PART 2 - PRODUCTS

21

A

2.2

2.3

24

GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

Potable-water piping and components shall comply with NSF 61 and NSF 14. Mark "NSF-pw"
on plastic piping components.

PERFORMANCE REQUIREMENTS

Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless otherwise
indicated.

BALANCING VALVES

Copper-AIon Calibrated Balancing Valves:
Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

Armstrong International, Inc.

Flo Fab Inc.

ITT Corporation; Bell & Gossett Div.

NIBCO Inc.

TAC.

TACO Incorporated.

g. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.

~0 Qoo

Type: Ball valve with two readout ports and memory-setting indicator.

Body: Brass or bronze.

Size: Same as connected piping, but not larger than NPS 2.

Accessories: Meter hoses, fittings, valves, differential pressure meter, and carrying case.

oRwdN

TEMPERATURE-ACTUATED, WATER MIXING VALVES

Individual-Fixture, Water Tempering Valves:
1. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

Cash Acme; a division of Reliance Worldwide Corporation.

Conbraco Industries, Inc.

Honeywell International Inc.

Lawler Manufacturing Company, Inc.

Leonard Valve Company.

Powers; a division of Watts Water Technologies, Inc.

Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company.
Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

SQ@ "0 a0 T

Standard: ASSE 1016, thermostatically controlled, water tempering valve.
Pressure Rating: 125 psig minimum unless otherwise indicated.

Body: Bronze body with corrosion-resistant interior components.
Temperature Control: Adjustable.

Inlets and Outlet: Threaded.

O AELON
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2.5

26

2.7

7.
8.
9.

Finish: Rough or chrome-plated bronze.
Tempered-Water Setting: 120 degF .
Tempered-Water Design Flow Rate: 0.5 gpm.

STRAINERS FOR DOMESTIC WATER PIPING

Y-Pattern Strainers:

Pressure Rating: 125 psig minimum unless otherwise indicated.

Body: Bronze for NPS 2 and smaller; cast iron[ with interior lining that complies with
AWWA C550 or that is FDA approved, epoxy coated and] for NPS 2-1/2 and larger.

End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
Screen: Stainless steel with round perforations unless otherwise indicated.

Drain: Factory-installed, hose-end drain valve.

WATER-HAMMER ARRESTERS

Water-Hammer Arresters:

1.

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

AMTROL, Inc.

Josam Company.

MIFAB, Inc.

Precision Plumbing Products, Inc.

Sioux Chief Manufacturing Company, Inc.

Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

Tyler Pipe; Wade Div.

Watts Drainage Products.

Zurn Industries, LLC; Plumbing Products Group; Specification Drainage Products.

~Se@meaooTo

2. Standard: ASSE 1010 or PDI-WH 201.

3. Type: Copper tube with piston.

4, Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.
FLEXIBLE CONNECTORS

Basis-of-Design Product: Subject to compliance with requirements, provide product indicated
on Drawings or comparable product by one of the following:

SVOoNooOARLN =

Flex-Hose Co., Inc.

Flexicraft Industries.

Flex Pression, Ltd.

Flex-Weld Incorporated.

Hyspan Precision Products, Inc.

Mercer Gasket & Shim, Inc.

Metraflex, Inc.

Proco Products, Inc.

TOZEN Corporation.

Unaflex.Universal Metal Hose; a Hyspan company.
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B.

C.

Bronze-Hose Flexible Connectors: Corrugated-bronze tubing with bronze wire-braid covering
and ends brazed to inner tubing.

1. Working-Pressure Rating: Minimum 200 psig.
2. End Connections NPS 2 and Smaller: Threaded copper pipe or plain-end copper tube.

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

3.2

3.3

A

w

C.

o

m

m

A

B.

A

B.

INSTALLATION

Install water regulators with inlet and outlet shutoff valves and bypass with memory-stop
balancing valve. Install pressure gages on inlet and outlet.

Install water-control valves with inlet and outlet shutoff valves and bypass with globe valve.
Install pressure gages on inlet and outlet.

Install balancing valves in locations where they can easily be adjusted.

Install temperature-actuated, water mixing valves with check stops or shutoff valves on inlets
and with shutoff valve on outlet.

1. Install cabinet-type units recessed in or surface mounted on wall as specified.
Install Y-pattern strainers for water on supply side of each control valve.

Install water-hammer arresters in water piping according to PDI-WH 201.

CONNECTIONS

Comply with requirements for ground equipment in Section 260526 "Grounding and Bonding for
Electrical Systems."

Fire-retardant-treated-wood blocking is specified in Section 260519 "Low-Voltage Electrical
Power Conductors and Cables" for electrical connections.

LABELING AND IDENTIFYING

Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or
sign on or near each of the following:
1. Calibrated balancing valves.

Distinguish among multiple units, inform operator of operational requirements, indicate safety
and emergency precautions, and warn of hazards and improper operations, in addition to
identifying unit. Nameplates and signs are specified in Section 220553 "ldentification for
Plumbing Piping and Equipment.”
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3.4 FIELD QUALITY CONTROL
A. Domestic water piping specialties will be considered defective if they do not pass tests and
inspections.
B. Prepare test and inspection reports.

3.5 ADJUSTING
A. Set field-adjustable pressure set points of water pressure-reducing valves.
B. Set field-adjustable flow set points of balancing valves.

C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves.

END OF SECTION 221119
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SECTION 221316

SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

11

A

1.2

1.3

14

1.5

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Pipe, tube, and fittings.

2. Specialty pipe fittings.

3. Encasement for underground metal piping.

PERFORMANCE REQUIREMENTS

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.

Seismic Performance: Soil, waste, and vent piping and support and installation shall withstand
the effects of earthquake motions determined according to ASCE 7-10.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: For coordination. Include plans, elevations, sections, and details.

INFORMATIONAL SUBMITTALS

Seismic Qualification Certificates: For waste and vent piping, 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. Detailed description of piping anchorage devices on which the certification is based and

their installation requirements.

Field quality-control reports.
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1.6 QUALITY ASSURANCE
A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
1.7 PROJECT CONDITIONS
A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied by

Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary service according to requirements indicated:

1. Notify Architect/ Construction Manager/ Owner no fewer than two days in advance of
proposed interruption of sanitary waste service.
2. Do not proceed with interruption of sanitary waste service without Architect's/Construction

Manager's/Owner's written permission.

PART 2 - PRODUCTS

21

A

2.2

A

B.

C.

23

A

B.

PIPING MATERIALS

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.
HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS

Pipe and Fittings: ASTM A 74, Service class.

Gaskets: ASTM C 564, rubber.

Caulking Materials: ASTM B 29, pure lead and oakum or hemp fiber.

HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
Pipe and Fittings: ASTM A 888 or CISPI 301.

Heavy-Duty, Hubless-Piping Couplings:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. ANACO-Husky.
b. Charlotte Pipe & Foundry.
C. MIFAB, Inc.
d. Mission Rubber Company; a division of MCP Industries, Inc.
e. Tyler Pipe.
f. Ideal

g. Or approved equal.
2. Standards: ASTM C 1540.

3. Description: Stainless-steel shield with stainless-steel bands and tightening devices; and
ASTM C 564, rubber sleeve with integral, center pipe stop.
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24 SPECIALTY PIPE FITTINGS

A. Dielectric Fittings:

1. General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be
joined.

2. Dielectric Unions:

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
1) Capitol Manufacturing Company.
2) Central Plastics Company.
3) Hart Industries International, Inc.
4) Jomar International Ltd.
5) Matco-Norca, Inc.
6) McDonald, A. Y. Mfg. Co.
7) Watts Regulator Co.; a division of Watts Water Technologies, Inc.
8) Wilkins; a Zurn company.
9) Or approved equal.
b. Description:
1) Standard: ASSE 1079.
2) Pressure Rating: 125 psig minimum at 180 deg F.
3) End Connections: Solder-joint copper alloy and threaded ferrous.
3. Dielectric Flanges:
a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
1) Capitol Manufacturing Company.
2) Central Plastics Company.
3) Matco-Norca, Inc.
4) Watts Regulator Co.; a division of Watts Water Technologies, Inc.
5) Wilkins; a Zurn company.
6) Or approved equal.
b. Description:
1) Standard: ASSE 1079.
2) Factory-fabricated, bolted, companion-flange assembly.
3) Pressure Rating: 125 psig minimum at 180 deg F.
4) End Connections: Solder-joint copper alloy and threaded ferrous; threaded
solder-joint copper alloy and threaded ferrous.

4. Dielectric-Flange Insulating Kits:

a. Manufacturers: Subject to compliance with requirements, provide products by one

of the following:

1) Advance Products & Systems, Inc.
2) Calpico, Inc.
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3) Central Plastics Company.
4) Pipeline Seal and Insulator, Inc.
5) Or approved equal.

b. Description:
1) Nonconducting materials for field assembly of companion flanges.
2) Pressure Rating: 150 psig .
3) Gasket: Neoprene or phenolic.
4) Bolt Sleeves: Phenolic or polyethylene.
5) Washers: Phenolic with steel backing washers.

5. Dielectric Nipples:

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1) Elster Perfection.
2) Grinnell Mechanical Products.
3) Matco-Norca, Inc.
4) Precision Plumbing Products, Inc.
5) Victaulic Company.
6) Or approved equal.
b. Description:
1) Standard: IAPMO PS 66
2) Electroplated steel nipple.
3) Pressure Rating: 300 psig at 225 deg F .
4) End Connections: Male threaded or grooved.
5) Lining: Inert and noncorrosive, propylene.

PART 3 - EXECUTION

31

3.2

A

EARTH MOVING

Comply with requirements for excavating, trenching, and backfilling specified in Section "Earth
Moving."

PIPING INSTALLATION

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.

Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

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.
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D.

E.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to allow application of insulation.

Install seismic restraints on piping. Comply with requirements for seismic-restraint devices
specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and
Equipment."

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.

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.

Install soil and waste drainage and vent piping at the following minimum slopes unless
otherwise indicated:

1. Sanitary Drainage Piping: 1/4” per foot downward in direction of flow for piping
NPS 2and smaller; 1/8” per foot downward in direction of flow for piping NPS 3and larger.
2. Vent Piping: 1/8” per 1’ down toward vertical fixture vent or toward vent stack.

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."

Install engineered soil and waste drainage and vent piping systems as follows:

1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction.

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. 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."

Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.
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R. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

S. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for
Plumbing Piping."

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 caulked joints according to CISPI's "Cast Iron Soil
Pipe and Fittings Handbook" for lead-and-oakum caulked joints.

C. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and
Fittings Handbook" for hubless-piping coupling joints.

D. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. 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.

E. Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813,
water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.

F. Grooved Joints: Cut groove ends of pipe according to AWWA C606. Lubricate and install
gasket over ends of pipes or pipe and fitting. Install coupling housing sections, over gasket,
with keys seated in piping grooves. Install and tighten housing bolts.

G. Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, and thickness.
Install gasket concentrically positioned. Use suitable lubricants on bolt threads. Torque bolts in
cross pattern.

3.4 SPECIALTY PIPE FITTING INSTALLATION

A. Transition Couplings:

1. Install transition couplings at joints of piping with small differences in OD's.
2. In Drainage Piping Shielded, nonpressure transition couplings.
B. Dielectric Fittings:

1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
2. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.
3. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges.
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3.5

3.6

4. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.

VALVE INSTALLATION

General valve installation requirements are specified in Section 220523 "General-Duty Valves
for Plumbing Piping."

Shutoff Valves:
1. Install shutoff valve on each sewage pump discharge.
2. Install gate or full-port ball valve for piping NPS 2 and smaller.

3. Install gate valve for piping NPS 2-1/2 and larger.

Check Valves: Install swing check valve, between pump and shutoff valve, on each sewage
pump discharge.

HANGER AND SUPPORT INSTALLATION

Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration
and Seismic Controls for Plumbing Piping and Equipment.”

Comply with requirements for pipe hanger and support devices and installation specified in
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment.”

Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
Install stainless-steel pipe hangers for horizontal piping in corrosive environments.
Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
Install stainless-steel pipe support clamps for vertical piping in corrosive environments.
Vertical Piping: MSS Type 8 or Type 42, clamps.

Install individual, straight, horizontal piping runs:

oAM=

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
8. Base of Vertical Piping: MSS Type 52, spring hangers.

Support horizontal piping and tubing within 12 inches of each fitting and coupling.
Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.

Install hangers for cast-iron soil piping with the following maximum horizontal spacing and
minimum rod diameters:

NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.

NPS 3: 60 inches with 1/2-inch rod.

NPS 4 and NPS 5: 60 inches with 5/8-inch rod.

Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited to
60 inches.

PN~
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G. Install supports for vertical cast-iron soil piping every 15 feet.

H. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.

3.7 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join
dissimilar piping materials.

C. Connect 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 cleanouts and drains specified in Section 221319 "Sanitary
Waste Piping Specialties."

6. Equipment: Connect drainage piping as indicated. Provide shutoff valve if indicated and
union for each connection. Use flanges instead of unions for connections NPS 2-1/2 and
larger.

D. Where installing piping adjacent to equipment, allow space for service and maintenance of
equipment.
E. Make connections according to the following unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection
to each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final
connection to each piece of equipment.

3.8 IDENTIFICATION
A. Identify exposed sanitary waste and vent piping. Comply with requirements for identification
specified in Section 220553 "Identification for Plumbing Piping and Equipment.”
3.9 FIELD QUALITY CONTROL
A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must

be made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in and before setting fixtures.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe

tests specified below and to ensure compliance with requirements.
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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.

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until
satisfactory results are obtained.

6. Prepare reports for tests and required corrective action.

3.10 CLEANING AND PROTECTION
A. Clean interior of piping. Remove dirt and debris as work progresses.
B. Protect 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.
3.11 PIPING SCHEDULE
A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
B. Aboveground, soil and waste piping NPS 4 and smaller shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.

2. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and
coupled joints.

3. Copper DWYV tube, copper drainage fittings, and soldered joints.

C. Aboveground, vent piping NPS 4 and smaller shall be any of the following:

1.

Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
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2. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and

coupled joints.
3. Copper DWYV tube, copper drainage fittings, and soldered joints.

D. Underground, soil, waste, and vent piping shall be the following:

1. Service class, cast-iron soil piping; gaskets; and gasketed joints.

END OF SECTION 221316

221316 - 10



Charleston Fire Department 224000
Fire Station #18 PLUMBING FIXTURES

PART 1 -
1.1

A
1.2

A

B.

C.
1.3

B.

C.

D.
PART 2 -
2.1

A.
2.2

A

B.

C.

D.

E.

SECTION 224000
PLUMBING FIXTURES

GENERAL

RELATED DOCUMENTS

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

SUBMITTALS

Product Data: Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes,
trim, and finishes in accordance with Section 013300.

Manufacturer's Instructions: Indicate installation methods and procedures.

Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

QUALITY ASSURANCE
ANSI Standards: Comply with ANSI Standards pertaining to plumbing fixtures and systems.

ANSI Standards: Comply with ANSI A117.1 standard pertaining to plumbing fixtures for
handicapped.

PDI Compliance: Comply with standards established by Plumbing and Drainage institute
(PDI) pertaining to plumbing fixture supports.

Federal Standards: Comply with applicable Federal Standard FS WW-P-541/Series sections
pertaining to plumbing fixtures.

PRODUCTS

PLUMBING FIXTURES

General: Provide factory-fabricated fixtures of the type, style and material indicated in
contract documents. For each type of fixture, unless otherwise specified, provide fixture
manufacturer's standard trim, carrier seats and valves as indicated by their published product
information, either as designed and constructed, or as recommended by the manufacturer,
and as required for a complete installation.

MATERIALS

General: Unless otherwise specified, comply with applicable Federal Specification WW-P-
541/series sections pertaining to plumbing fixtures, fittings, trim, metals and finishes. Comply
with requirements of WW-P-541/specification relative to quality of ware, glazing, enamel,
composition and finish of metals, air gaps and vacuum breakers, even though some plumbing
fixtures specified in this section are not described in WW-P-541.

Provide materials that have been selected for their surface flatness and smoothness.
Exposed surface which exhibit pitting, seam marks, roller marks, foundry sand holes, stains,
discoloration or other surface imperfections on finished units are not acceptable.

Where fittings, trim and accessories are exposed or semi-exposed, provide bright chrome-
plated or polished stainless steel units.

Unless noted otherwise, provide solid heavy chrome plated cast brass (17 gauge) P-Trap
with 2” minimum water seal and cast brass slip nut. Exposed P-Traps shall be fitted with
cleanout plug.

Vitreous China: High quality, free from fire cracks, spots, blisters, pinholes and speck; glaze
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F.

G.

exposed surfaces and test for crazing resistance in accordance with ASTM C 554. Vitreous
China and Enamel Iron Fixtures shall be white.

Lavatory stop valves shall be polished chrome-plated heavy cast construction and shall be
installed with chrome-plated brass threaded nipple.

1. Manufacturers: McGuire, EBC, or approved equal.

Provide copper stub outs with support from a pipe alignment bracket or wall flange attached

G:H.

PART 3 -

3.1

A

B.

C.

3.2
A.

to wall blocking.
Comply with additional fixture requirements contained in the fixture schedule.

EXECUTION

INSTALLATION

Install plumbing fixtures of types indicated where shown and at indicated heights or where not
shown in accordance with manufacturer's written instruction, roughing-in drawings and with
recognized industry practices.

Fasten plumbing fixtures securely to indicated supports or building structure, and ensure that
fixtures are level and plumb and tight against mounting surface.

Seal the outer perimeter of wall mounted lavatories and urinals and water closets to the wall
and floor mounted water closets to the floor with a smooth bead of white silicone compound.

FIELD QUALITY CONTROL

Upon completion of installation of plumbing fixtures and after units are water pressurized, test
and adjust fixtures for proper operation.

END OF SECTION 224000
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SECTION 23 00 00
BASIC MECHANICAL MATERIALS AND METHODS

PART 1- GENERAL
1.01 IMPOSED REGULATIONS:
A.  Applicable provisions of the State and Local Codes and of the following codes and standards
in addition to those listed elsewhere in the specifications are hereby imposed on a general
basis for mechanical work: codes and standards listed on the mechanical drawings.

1.02 SCOPE OF WORK:
A. Provide all labor, materials, equipment and supervision to construct complete and operable
mechanical systems as indicated on the drawings and specified herein. All materials and
equipment used shall be new, undamaged and free from any defects.

1.03 RELATED DOCUMENTS AND OTHER INFORMATION:
A. The general provisions of the Contract, including General and Supplementary Conditions and
General Requirements, apply to the portions of work specified in each and every Section of
this Division, individually and collectively.

B. It is recognized that separate sub-contracts may be instituted by THIS CONTRACT'S
GENERAL CONTRACTOR with others. It is the responsibility of THIS CONTRACT'S
GENERAL CONTRACTOR to completely inform, coordinate and advise those sub-
contractors as to all of the requirements, conditions and information associated with providing
and installing their portion of the total job.

1.04 PRODUCT WARRANTIES:

A. Provide manufacturer's standard printed commitment in reference to a specific product and
normal application, stating that certain acts of restitution will be performed for the Purchaser
or Owner by the manufacturer, when and if the product fails within certain operational
conditions and time limits. Where the warranty requirements of a specific specification
section exceeds the manufacturer's standard warranty, the more stringent requirements will
apply and modified manufacturer's warranty shall be provided. In no case shall the
manufacturer's warranty be less than one (1) year.

1.05 PRODUCT SUBSTITUTIONS:

A. General: Materials specified by manufacturer's name shall be used unless prior approval of
an alternate is given by addenda. Requests for substitutions must be received in the office of
the Architect at least 10 days prior to opening of bids. Refer to the general conditions for the
substitution request form and required documentation.

PART 2- PRODUCTS
2.01 GENERAL MECHANICAL PRODUCT REQUIREMENTS
A. Standard Products: Provide not less (quality) than manufacturer's standard products, as
specified by their published product data. In addition to the indication that a particular
product/model number is acceptable, comply with the specified requirements. Do not
assume that the available off-the-shelf condition of a product complies with the requirements;
as an example, a specific finish or color may be required.

B. Uniformity: Where multiple units of a general product are required for the mechanical work,
provide identical products by the same manufacturer, without variations except for sizes and
similar variations as indicated.

C. Product Compatibility, Options: Where more than one product selection is specified, either

generically or proprietarily, selection is Purchaser's or Installer's option. Provide mechanical
adaptations as needed for interfacing of selected products in the work.
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PART 3 -

MATERIALS AND METHODS

Equipment Nameplates: Provide a permanent operational data nameplate on each item of
power operated mechanical equipment, indicating the manufacturer, product name, model
number, serial number, speed, capacity, power characteristics, labels of tested compliance,
and similar essential operating data.

Locate nameplates in easy-to-read locations. When product is visually exposed in an
occupied area of the building, locate nameplate in a concealed position (where possible)
which is accessible for reading by service personnel.

EXECUTION

3.01 PRODUCT INSTALLATION, GENERAL:

A.

Except where more stringent requirements are indicated, comply with the product
manufacturer's installation instructions and recommendations, including handling, anchorage,
assembly, connections, cleaning and testing, charging, lubrication, startup, test operation and
shut-down of operating equipment. Consult with manufacturer's technical experts, for specific
instructions on unique product conditions and unforeseen problems.

Protection and Identification: Deliver products to project properly identified with names,
models numbers, types, grades, compliance labels and similar information needed for distinct
identifications; adequately packaged or protected to prevent deterioration during shipment,
storage and handling. Store in a dry, well ventilated, indoor space, except where prepared
and protected by the manufacturer specifically for exterior storage.

Permits and Tests: Provide labor, material and equipment to perform all tests required by the
governing agencies and submit a record of all tests to the Owner or his representative. Notify
the Architect five days in advance of any testing.

Where components such as duct, pipe, conduit, etc. pass through non-fire-rated, interior
partitions, fill void between component and opening in wall with fiberglass insulation and
sealant for acoustical separation.

END OF SECTION
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PART 1 -
1.01
A.

PART 2 -
201

PART 3 -
3.01

3.02

SECTION 23 05 10

MECHANICAL COORDINATION
GENERAL
QUALITY ASSURANCE
Mechanical Coordination Drawings: Prepare a set of coordination drawings showing the
coordination of the major elements, components and systems of the mechanical work, and
showing the coordination of mechanical work with other work. Prepare drawings at accurate
scale and sufficiently large to show locations of every item, including clearances for installing,
maintaining, insulating, breaking down equipment, replacing motors and similar requirements.
Drawings shall indicate coordination with all other trades including, but not limited to, lighting,
structural, plumbing and architectural items. Where applicable, existing conditions shall be
accounted for. Prepare drawings to include plans, elevations, sections and details as needed
to conclusively show successful coordination and integration of the work. Submit drawings for
review by the Architect/Engineer.

PRODUCTS

MECHANICAL PRODUCT COORDINATION

Power Characteristics: Refer to the electrical sections of the specifications and the electrical
drawings for the power characteristics available for the operation of each power driven item of
mechanical equipment. The electrical design was based on the power requirements of the
mechanical equipment manufacturer scheduled or specified as "basis of design." Any
modifications to the electrical system that are required due to the use of an approved
equivalent manufacturer shall be made at no additional cost to the owner. All changes must be
clearly documented and submitted for review by the Architect/Engineer prior to purchasing
equipment. Coordinate purchases to ensure uniform interface with electrical work. Refer to
specification Div. 26 for additional coordination requirements.

Coordination of Options and Substitutions: When the contract documents permit the selection
from several product options and it becomes necessary to authorize a substitution, do not
proceed with purchase until coordination of interface to equipment has been checked and
satisfactorily established.

EXECUTION

INSPECTION AND PREPARATION

Substrate Examination: The Installer of each element of the mechanical work must examine the
condition of the substrate to receive the work, the conditions under which the work will be
performed, and must notify the Contractor in writing of conditions detrimental to the proper
completion of the work. Do not proceed with the work until unsatisfactory conditions have been
corrected in a manner acceptable to the Installer.

Do not proceed with the installation of sleeves, anchors, hangers, roof penetrations and similar
work until mechanical coordination drawings have been processed and released for
construction. Where work must be installed prior to that time in order to avoid a project delay,
review proposed installation in a project coordination meeting including all parties involved with
the interfacing of the work.

CUTTING AND PATCHING

Structural Limitations: Do not cut structural framing, walls, floors, decks and other members
intended to withstand stress, except with the Architect's or Engineer's written authorization.
Authorization will be granted only where there is not other reasonable method for completing
the mechanical work, and where the proposed cutting clearly does not materially weaken the
structure.

Where authorized, cut opening through concrete (for pipe penetrations and similar services) by
core drilling or sawing. Do not cut by hammer-driven chisel or drill.
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3.03

3.04

Other work: Do not endanger or damage other work through the procedures and processes of
cutting to accommodate mechanical work. Review the proposed cutting with the Installer of the
work to be cut, and comply with his recommendations to minimize damage. Where necessary,
engage the original Installer or other specialists to execute the cutting in the recommended
manner.

Where patching is required to restore other work, because of either cutting or other damage
inflicted during the installation of mechanical work, execute the patching in the manner
recommended by the original Installer. Restore the other work in every respect, including the
elimination of visual defects in exposed finishes, as judged by the Architect. Engage the
original Installer to complete patching of the following categories of work:

1. Exposed concrete finishes.

2 Exposed masonry.

3. Waterproofing and vapor barriers.

4, Roofing, flashing and accessories.

5 Interior exposed finishes and casework, where judged by the Architect to be

difficult to achieve an acceptable match by other means.

COORDINATION OF MECHANICAL INSTALLATION

General: Sequence, coordinate and integrate the various elements of mechanical work so that
the mechanical plant will perform as indicated and be in harmony with the other work of the
building. The Architect/Engineer will not supervise the coordination, which is the exclusive
responsibility of the Contractor. Comply with the following requirements:

Install piping, ductwork and similar services straight and true, aligned with other work and with
overhead structures and allowing for insulation. Conceal where possible.

Arrange work to facilitate maintenance and repair or replacement of equipment. Locate
services requiring maintenance on valves and similar units in front of services requiring less
maintenance. Connect equipment for ease of disconnecting, with minimum of interference with
other work.

Give the right-of way to piping systems required to slope for drainage (over other service lines).
Piping shall be located to avoid interference with ductwork and light fixtures.

Drawings: Conform with the arrangement indicated by the contract documents to the greatest
extent possible, recognizing that portions of the work are shown only in diagrammatic form.
Where coordination requirements conflict with individual system requirements, comply with the
Architect's decision on resolution of the conflict.

Electrical Work: Coordinate the mechanical work with electrical work, and properly interface
with the electrical service. In general, and except as otherwise indicated, install mechanical
equipment ready for electrical connection. Refer to the electrical sections of the specifications
for electrical connection of mechanical equipment.

Utility Connections: Coordinate the connection of mechanical systems with exterior
underground utilities and services. Comply with the requirements of governing regulations,
franchised service companies and controlling agencies. Provide a single connection for each
service except where multiple connections are indicated.

COORDINATION OF MECHANICAL START-UP
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A. Seasonal Requirements: Adjust and coordinate the timing of mechanical system start-ups with
seasonal variations, so that demonstration and testing of specified performance can be
observed and recorded. Exercise proper care in off-season start-ups to ensure that systems
and equipment will not be damaged by the operation.

B. Painting and Air Distribution: Coordinate the initial cleaning and start-up of the HVAC air
distribution system, to occur prior to preparatory cleaning and general interior painting and
decorating on the project.

END OF SECTION

230510-3



Charleston Fire Department 230513
Fire Station #18 COMMON MOTOR REQUIREMENTS

FOR HAVC EQUIPMENT

SECTION 23 05 13
COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 - GENERAL

1.01

A.

1.02

A.

1.03

A.

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

SUMMARY

Section includes general requirements for single-phase and polyphase, general-purpose,
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to
600 V and installed at equipment manufacturer's factory or shipped separately by equipment
manufacturer for field installation.

COORDINATION
Coordinate features of motors, installed units, and accessory devices to be compatible with the

following:

1. Motor controllers.

2. Torque, speed, and horsepower requirements of the load.

3. Ratings and characteristics of supply circuit and required control sequence.
4, Ambient and environmental conditions of installation location.

PART 2 - PRODUCTS

2.01

«—xTeomm

2.04

A.

GENERAL MOTOR REQUIREMENTS
Comply with NEMA MG 1 unless otherwise indicated.
Comply with IEEE 841 for severe-duty motors.

MOTOR CHARACTERISTICS

Duty: Continuous duty at ambient temperature of 104 deg F and at altitude of 3300 feet above
sea level.

Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected
loads at designated speeds, at installed altitude and environment, with indicated operating
sequence, and without exceeding nameplate ratings or considering service factor.

POLYPHASE MOTORS

Description: NEMA MG 1, Design B, medium induction motor.

Efficiency: Energy efficient, as defined in NEMA MG 1.

Service Factor: 1.15.

Multispeed Motors: Variable torque.

1. For motors with 2:1 speed ratio, consequent pole, single winding.

2. For motors with other than 2:1 speed ratio, separate winding for each speed.

Multispeed Motors: Separate winding for each speed.

Rotor: Random-wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
Temperature Rise: Match insulation rating.

Insulation: Class F.

Code Letter Designation:

1. Motors 15 HP and Larger: NEMA starting Code F or Code G.

2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor
frame sizes smaller than 324T.

POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

See "Multispeed and Variable-Speed Considerations” Article in the Evaluations for discussion of
motor controllers. Retain first paragraph below only if Project includes separately connected
motors and where controllers are not furnished as a component of the motorized equipment.
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2.05

mo O

FOR HAVC EQUIPMENT

Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection

requirements for controller with required motor leads. Provide terminals in motor terminal box,

suited to control method.

Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features

coordinated with and approved by controller manufacturer.

1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and
tested to resist transient spikes, high frequencies, and short time rise pulses produced by
pulse-width modulated inverters.

2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F insulation.

3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.

4, Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected
motors.

Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

SINGLE-PHASE MOTORS
Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements
of specific motor application:

1. Permanent-split capacitor.

2. Split phase.

3. Capacitor start, inductor run.
4, Capacitor start, capacitor run.

Multispeed Motors: Variable-torque, permanent-split-capacitor type.

Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and
thrust loading.

Motors 1/20 HP and Smaller: Shaded-pole type.

Thermal Protection: Internal protection to automatically open power supply circuit to motor
when winding temperature exceeds a safe value calibrated to temperature rating of motor
insulation. Thermal-protection device shall automatically reset when motor temperature returns
to normal range.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION
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SECTION 23 05 29
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.01

A.

1.02

1.03

1.04

1.05

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

SUMMARY

Section Includes:

1. Metal pipe hangers and supports.

2 Trapeze pipe hangers.

3 Metal framing systems.

4 Thermal-hanger shield inserts.

5. Fastener systems.

6. Pipe stands.

7. Equipment supports.

Related Sections:

1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for trapeze
hangers for pipe and equipment supports.

2. Section 230548 "Vibration and Seismic Controls for HVAC" for vibration isolation devices.

3. Section 233113 "Metal Ducts" for duct hangers and supports.

DEFINITIONS
MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

PERFORMANCE REQUIREMENTS

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.

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.

3. Design seismic-restraint hangers and supports for piping and equipment and obtain

approval from authorities having jurisdiction.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and
installation details and include calculations for the following; include Product Data for
components:

1. Trapeze pipe hangers.

2. Metal framing systems.

3. Pipe stands.

4. Equipment supports.

Delegated-Design Submittal: For trapeze hangers indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1. Detail fabrication and assembly of trapeze hangers.

2. Design Calculations: Calculate requirements for designing trapeze hangers.
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1.06

A.

1.07

A.

B.

HVAC PIPING AND EQUIPMENT

INFORMATIONAL SUBMITTALS
Welding certificates.

QUALITY ASSURANCE

Structural Steel Welding Qualifications:  Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.

PART 2 - PRODUCTS

2.01

A.

B.

C.

2.02

A.

2.03

A.

B.

METAL PIPE HANGERS AND SUPPORTS

Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.

3. Nonmetallic Coatings: Plastic coating, jacket, or liner.

4 Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel .

Stainless-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

Copper Pipe Hangers:

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components.

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel or
stainless steel.

TRAPEZE PIPE HANGERS

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts.

METAL FRAMING SYSTEMS

MFMA Manufacturer Metal Framing Systems:

1. Description: Shop- or field-fabricated pipe-support assembly for supporting multiple
parallel pipes.

2. Standard: MFMA-4.

3. Channels: Continuous slotted steel channel with inturned lips.

4, Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into
channel slot and, when tightened, prevent slipping along channel.

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

6. Metallic Coating: Hot-dipped galvanized, Mill galvanized, or In-line, hot galvanized.

Non-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.

3. Channels: Continuous slotted steel channel with inturned lips.

4, Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into
channel slot and, when tightened, prevent slipping along channel.

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

6. Coating: Zinc, Paint, or PVC.
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2.04

©

2.07

2.08

A.

B.

HVAC PIPING AND EQUIPMENT

THERMAL-HANGER SHIELD INSERTS

Insulation-Insert Material for Cold Piping: ASTM C 552, Type Il cellular glass with 100-psig
minimum compressive strength and vapor barrier.

Insulation-Insert Material for Hot Piping: ASTM C 552, Type Il cellular glass with 100-psig
minimum compressive strength.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient
air temperature.

FASTENER SYSTEMS

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.

Mechanical-Expansion Anchors: Insert-wedge-type, stainless-steel anchors, for use in
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.

PIPE STANDS

General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of
manufactured corrosion-resistant components to support roof-mounted piping.

Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped
cradle to support pipe, for roof installation without membrane penetration.

Low-Type, Single-Pipe Stand: One-piece base unit with plastic roller, for roof installation
without membrane penetration.

Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-
steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof
curb.

EQUIPMENT SUPPORTS
Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes.

MISCELLANEOUS MATERIALS

Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.

2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.01

A.

B.

HANGER AND SUPPORT INSTALLATION

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.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for

grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze

pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified for individual pipe
hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/D1.1M.
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C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support
together on field-assembled metal framing systems.

D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

E. 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.

F. Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on
smooth roof surface. Do not penetrate roof membrane.

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and
mount on permanent, stationary roof curb. See Section 077200 "Roof Accessories" for
curbs.

G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,

washers, and other accessories.

H. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

l. Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

J. Install lateral bracing with pipe hangers and supports to prevent swaying.

K. Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and
larger and at changes in direction of piping. Install concrete inserts before concrete is placed;
fasten inserts to forms and install reinforcing bars through openings at top of inserts.

L. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

M. 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.

N. Insulated Piping:

1. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.
C. Do not exceed pipe stress limits allowed by ASME B31.9 for building services
piping.
2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-

distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.
a. Option:  Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
4. Shield Dimensions for Pipe: Not less than the following:
NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
NPS 4: 12 inches long and 0.06 inch thick.
NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.
5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of
length at least as long as protective shield.

aoop
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6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.
EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

Grouting: Place grout under supports for equipment and make bearing surface smooth.

Provide lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS

Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment

supports.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be

shop welded because of shipping size limitations.

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.

ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

PAINTING
Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping systems and

equipment.

Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in

piping system Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will

not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in

direct contact with copper tubing.

Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers, and metal framing

systems and attachments for general service applications.

Use stainless-steel pipe hangers and stainless-steel or corrosion-resistant attachments for

hostile environment applications.

Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping

and tubing.

Use padded hangers for piping that is subject to scratching.

Use thermal-hanger shield inserts for insulated piping and tubing.

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. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

3. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-
pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
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4, Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with
steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and
with U-bolt to retain pipe.

5. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes
NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion
support and cast-iron floor flange.

6. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two
rods if longitudinal movement caused by expansion and contraction might occur.

7. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to
NPS 24, from single rod if horizontal movement caused by expansion and contraction
might occur.

8. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS2 to NPS 42 if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is not necessary.

9. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small
horizontal movement caused by expansion and contraction might occur and vertical
adjustment is not necessary.

10. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to
NPS 30 if vertical and lateral adjustment during installation might be required in addition
to expansion and contraction.

K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42). For support of pipe risers NPS 3/4
to NPS 24 if longer ends are required for riser clamps.

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.

4, Malleable-lIron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.

5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

M. Building Attachments: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

4, Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads
are considerable and rod sizes are large.

6. C-Clamps (MSS Type 23): For structural shapes.

7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to
flange edge.

8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-
beams for heavy loads.

10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-
beams for heavy loads, with link extensions.

11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.
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12. Welded-Steel Brackets: For support of pipes from below or for suspending from above
by using clip and rod. Use one of the following for indicated loads:
a. Light (MSS Type 31): 750 Ib.

b. Medium (MSS Type 32): 1500 Ib.
C. Heavy (MSS Type 33): 3000 Ib.

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear
horizontal movement where headroom is limited.

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system

Sections, install the following types:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.

2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-
1/4 inches.

3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with
springs.

4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.

5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability
factor to 25 percent to allow expansion and contraction of piping system from hanger.

6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
base support.

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
trapeze support.

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress
from one support to another support, critical terminal, or connected equipment. Include
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These
supports include the following types:

a. Horizontal (MSS Type 54): Mounted horizontally.
b. Vertical (MSS Type 55): Mounted vertically.
C. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.
P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.
Q. Comply with MFMA-103 for metal framing system selections and applications that are not
specified in piping system Sections.

Use powder-actuated fasteners or mechanical-expansion anchors instead of building

attachments where required in concrete construction.

END OF SECTION
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SECTION 23 05 48
VIBRATION AND SEISMIC CONTROLS FOR HVAC

PART 1 - GENERAL

RELATED DOCUMENTS

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

1.01

A.

1.02

SUMMARY
Section Includes:

18.

Elastomeric isolation pads.
Elastomeric isolation mounts.
Restrained elastomeric isolation mounts.
Open-spring isolators.
Housed-spring isolators.
Restrained-spring isolators.
Housed-restrained-spring isolators.
Pipe-riser resilient supports.
Resilient pipe guides.

Elastomeric hangers.

Spring hangers.

Snubbers.

Restraint channel bracings.
Restraint cables.

Seismic-restraint accessories.
Mechanical anchor bolts.

Adhesive anchor bolts.

Vibration isolation equipment bases.

Related Requirements:

1. Section 220548 "Vibration and Seismic Controls for Plumbing" for devices for plumbing
equipment and systems.
DEFINITIONS

IBC: International Building Code.
ICC-ES: ICC-Evaluation Service.
OSHPD: Office of Statewide Health Planning & Development (for the State of California).

ACTION SUBMITTALS
Product Data: For each type of product.

1.

2.

3.

Include rated load, rated deflection, and overload capacity for each vibration isolation

device.

lllustrate and indicate style, material, strength, fastening provision, and finish for each

type and size of vibration isolation device and seismic-restraint component required.

1. Tabulate types and sizes of seismic restraints, complete with report numbers and
rated strength in tension and shear as evaluated by an evaluation service member
of ICC-ES, OSHPD, or an agency acceptable to authorities having jurisdiction.

2. Annotate to indicate application of each product submitted and compliance with
requirements.

Interlocking Snubbers: Include ratings for horizontal, vertical, and combined loads.

Shop Drawings:

1.

Detail fabrication and assembly of equipment bases. Detail fabrication including
anchorages and attachments to structure and to supported equipment. Include
adjustable motor bases, rails, and frames for equipment mounting.

Vibration Isolation Base Details: Detail fabrication including anchorages and attachments
to structure and to supported equipment. Include adjustable motor bases, rails, and
frames for equipment mounting.
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Delegated-Design Submittal: For each vibration isolation and seismic-restraint device.

1. Include design calculations and details for selecting vibration isolators, seismic restraints,
and vibration isolation bases complying with performance requirements, design criteria,
and analysis data signed and sealed by the qualified professional engineer responsible
for their preparation.

2. Design Calculations: Calculate static and dynamic loading due to equipment weight,
operation, and seismic and wind forces required to select vibration isolators and
seismic and wind restraints and for designing vibration isolation bases.

1. Coordinate design calculations with wind load calculations required for equipment
mounted outdoors. Comply with requirements in other Sections for equipment
mounted outdoors.

3. Riser Supports: Include riser diagrams and calculations showing anticipated expansion
and contraction at each support point, initial and final loads on building structure, spring
deflection changes, and seismic loads. Include certification that riser system was
examined for excessive stress and that none exists.

4, Seismic- and Wind-Restraint Details:
1. Design Analysis: To support selection and arrangement of seismic and wind
restraints. Include calculations of combined tensile and shear loads.
2. Details: Indicate fabrication and arrangement. Detail attachments of restraints to

the restrained items and to the structure. Show attachment locations, methods,
and spacings. Identify components, list their strengths, and indicate directions and
values of forces transmitted to the structure during seismic events. Indicate
association with vibration isolation devices.

3. Coordinate seismic-restraint and vibration isolation details with wind-restraint
details required for equipment mounted outdoors. Comply with requirements in
other Sections for equipment mounted outdoors.

4. Preapproval and Evaluation Documentation: By an evaluation service member of
ICC-ES, OSHPD, or an agency acceptable to authorities having jurisdiction,
showing maximum ratings of restraint items and the basis for approval (tests or
calculations).

INFORMATIONAL SUBMITTALS

Coordination Drawings: Show coordination of vibration isolation device installation and seismic
bracing for HVAC piping and equipment with other systems and equipment in the vicinity,
including other supports and restraints, if any.

of vibration isolation device installation and seismic bracing for HVAC piping and equipment
with other systems and equipment in the vicinity, including other supports and restraints, if any.
Qualification Data: For professional engineer and testing agency.

Welding certificates.

Field quality-control reports.

QUALITY ASSURANCE

Testing Agency Qualifications: 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 and that
is acceptable to authorities having jurisdiction.

Comply with seismic-restraint requirements in the IBC unless requirements in this Section are
more stringent.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum
seismic-restraint ratings. Ratings based on independent testing are preferred to ratings based
on calculations. If preapproved ratings are unavailable, submittals based on independent
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testing are preferred. Calculations (including combining shear and tensile loads) to support
seismic-restraint designs must be signed and sealed by a qualified professional engineer.

ear and tensile loads) to support seismic-restraint designs must be signed and sealed by a
qualified professional engineer.

PART 2 - PRODUCTS

1.01

A.

2.02

A.

B.

2.03

A.

2.04

A.

MANUFACTURERS

Unless specifically noted otherwise below, subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include, but are not
limited to, the following:

Ace Mountings Co., Inc.

California Dynamics Corporation.

Isolation Technology, Inc.

Kinetics Noise Control, Inc.

Mason Industries, Inc.

Vibration Eliminator Co., Inc.

Vibration Isolation.

Vibration Mountings & Controls, Inc.

Or Pre-Approved Equal.

CoNoA~MLONE

PERFORMANCE REQUIREMENTS
Wind-Restraint Loading:

1. Basic Wind Speed: Refer to Architectural and/or Structural.
2. Building Classification Category: Refer to Architectural
3. Minimum 10 Ib/sqg. ft. multiplied by maximum area of HVAC component projected on

vertical plane normal to wind direction, and 45 degrees either side of normal.
Seismic-Restraint Loading:
1. Site Class as Defined in the IBC: See Structural
2. Assigned Seismic Use Group or Building Category as Defined in the IBC: See Structural.

1. Component Importance Factor: See Drawings.
3. Design Spectral Response Acceleration at Short Periods (0.2 Second): See Structural.
4, Design Spectral Response Acceleration at 1.0-Second Period: See Structural.
5. Rated strengths, features, and applications shall be as defined in reports by an

evaluation service member of ICC-ES, OSHPD, or an agency acceptable to authorities

having jurisdiction.

1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of
components shall be at least four times the maximum seismic forces to which they
are subjected.

ELASTOMERIC ISOLATION PADS

Elastomeric Isolation Pads.

1. Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform loading
over pad area.

Size: Factory or field cut to match requirements of supported equipment.
Pad Material: Oil and water resistant with elastomeric properties.
Surface Pattern: Smooth, Ribbed, or Waffle pattern.

Infused nonwoven cotton or synthetic fibers.

Load-bearing metal plates adhered to pads.

Sandwich-Core Material: Resilient and elastomeric .

1. Surface Pattern: Smooth, Ribbed, or Waffle pattern.

2. Infused nonwoven cotton or synthetic fibers.

Nogakwd

ELASTOMERIC ISOLATION MOUNTS
Double-Deflection, Elastomeric Isolation Mounts.
1. Mounting Plates:
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1. Top Plate: Encapsulated steel load transfer top plates, factory drilled and
threaded with threaded studs or bolts.
2. Baseplate: Encapsulated steel bottom plates with holes provided for anchoring to
support structure.
2. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric
material.

2.05

2.06

2.07

2.08

RESTRAINED ELASTOMERIC ISOLATION MOUNTS
Description:  All-directional isolator with seismic restraints containing two separate and
opposing elastomeric elements that prevent central threaded element and attachment
hardware from contacting the housing during normal operation.
1. Housing: Cast-ductile iron or welded steel.
2. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric
material.

OPEN-SPRING ISOLATORS

Freestanding, Laterally Stable, Open-Spring Isolators.

1. Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

2. Minimum Additional Travel: 50 percent of the required deflection at rated load.

3. Lateral Stiffness: More than 80 percent of rated vertical stiffness.

4. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

5. Baseplates: Factory-drilled steel plate for bolting to structure with an elastomeric isolator
pad attached to the underside. Baseplates shall limit floor load to 500 psig.

6. Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap screw

to fasten and level equipment.

HOUSED-SPRING ISOLATORS
Freestanding, Laterally Stable, Open-Spring Isolators in Two-Part Telescoping Housing

1. Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

2. Minimum Additional Travel: 50 percent of the required deflection at rated load.

3. Lateral Stiffness: More than 80 percent of rated vertical stiffness.

4, Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

5. Two-Part Telescoping Housing: A steel top and bottom frame separated by an
elastomeric material and enclosing the spring isolators.
1. Drilled base housing for bolting to structure with an elastomeric isolator pad

attached to the underside. Bases shall limit floor load to 500 psig.

2. Top housing with attachment and leveling bolt, threaded mounting holes and

internal leveling device, or elastomeric pad.

RESTRAINED-SPRING ISOLATORS
Freestanding, Laterally Stable, Open-Spring Isolators with Vertical-Limit Stop Restraint: .

1. Housing: Steel housing with vertical-limit stops to prevent spring extension due to weight
being removed.
1. Base with holes for bolting to structure with an elastomeric isolator pad attached to

the underside. Bases shall limit floor load to 500 psig.

2. Top plate with elastomeric pad.
3. Internal leveling bolt that acts as blocking during installation.

2. Restraint: Limit stop as required for equipment and authorities having jurisdiction.

3. Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

4. Minimum Additional Travel: 50 percent of the required deflection at rated load.

5. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
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6. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

HOUSED-RESTRAINED-SPRING ISOLATORS

Freestanding, Steel, Open-Spring Isolators with Vertical-Limit Stop Restraint in Two-Part

Telescoping Housing: .

1. Two-Part Telescoping Housing: A steel top and bottom frame separated by an
elastomeric material and enclosing the spring isolators. Housings are equipped with
adjustable snubbers to limit vertical movement.

1. Drilled base housing for bolting to structure with an elastomeric isolator pad
attached to the underside. Bases shall limit floor load to 500 psig.

2. Threaded top housing with adjustment bolt and cap screw to fasten and level
equipment.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.

4. Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure

PIPE-RISER RESILIENT SUPPORT
Description: All-directional, acoustical pipe anchor consisting of two steel tubes separated by a
minimum 1/2-inch- thick neoprene.

1. Vertical-Limit Stops: Steel and neoprene vertical-limit stops arranged to prevent vertical
travel in both directions.

2. Maximum Load Per Support: 500 psig on isolation material providing equal isolation in all
directions.

RESILIENT PIPE GUIDES

Description: Telescopic arrangement of two steel tubes or post and sleeve arrangement

separated by a minimum 1/2-inch- thick neoprene.

1. Factory-Set Height Guide with Shear Pin: Shear pin shall be removable and reinsertable
to allow for selection of pipe movement. Guides shall be capable of motion to meet
location requirements.

ELASTOMERIC HANGERS

Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods.

1. Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an
opening on the underside to allow for a maximum of 30 degrees of angular lower hanger-
rod misalignment without binding or reducing isolation efficiency.

2. Dampening Element: Molded, oil-resistant rubber, neoprene, or other elastomeric
material with a projecting bushing for the underside opening preventing steel to steel
contact.

SPRING HANGERS

Combination Coil-Spring and Elastomeric-Insert Hanger with Spring and Insert in Compression.

1. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing
isolation efficiency.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.
4, Lateral Stiffness: More than 80 percent of rated vertical stiffness.
5. Overload Capacity: Support 200 percent of rated load, fully compressed, without

deformation or failure.
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6. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced
cup to support spring and bushing projecting through bottom of frame.
7. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop” on lower
threaded rod.
8. Self-centering hanger-rod cap to ensure concentricity between hanger rod and support
spring coil.
SNUBBERS

2.14

2.15

2.16

2.17

Description: Factory fabricated using welded structural-steel shapes and plates, anchor bolts,
and replaceable resilient isolation washers and bushings.

1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge or
female-wedge type.

2. Resilient Isolation Washers and Bushings: Oil- and water-resistant neoprene.

3. Maximum 1/4-inch air gap, and minimum 1/4-inch- thick resilient cushion.

RESTRAINT CHANNEL BRACINGS
Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Cooper B-Line, Inc.

2. Hilti, Inc.

3. Mason Industries, Inc.
4, Unistrut.

5. Or Pre-Approved Equal.

Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel
channels with accessories for attachment to braced component at one end and to building
structure at the other end and other matching components and with corrosion-resistant coating;
rated in tension, compression, and torsion forces.

RESTRAINT CABLES

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Kinetics Noise Control, Inc.

2. Loos & Co., Inc.

3. Vibration Mountings & Controls, Inc.

4, Or Pre-Approved Equal.

Restraint Cables: ASTM A 492 stainless-steel cables. End connections made of steel
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; with
a minimum of two clamping bolts for cable engagement.

SEISMIC-RESTRAINT ACCESSORIES
Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Cooper B-Line, Inc.

2. Kinetics Noise Control, Inc.
3. Mason Industries, Inc.

4, TOLCO.

Hanger-Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted
connections or Reinforcing steel angle clamped to hanger rod.

Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching hangers
to rigid channel bracings and restraint cables.

Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid
equipment mountings, and matched to type and size of anchor bolts and studs.

Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene
elements and steel sleeves designed for rigid equipment mountings, and matched to type and
size of attachment devices used.
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2.18

2.19

2.20

CONTROLS FOR HAVC

Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant
neoprene, with a flat washer face.
MECHANICAL ANCHOR BOLTS
Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. Cooper B-Line, Inc.

2. Hilti, Inc.

3. Kinetics Noise Control, Inc.
4, Mason Industries, Inc.

Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel
for interior applications and stainless steel for exterior applications. Select anchor bolts with
strength required for anchor and as tested according to ASTM E 488.

ADHESIVE ANCHOR BOLTS
Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. Hilti, Inc.

2. Kinetics Noise Control, Inc.
3. Mason Industries, Inc.

4, Or Pre-Approved Equal.

Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.
Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless
steel for exterior applications. Select anchor bolts with strength required for anchor and as
tested according to ASTM E 488.

VIBRATION ISOLATION EQUIPMENT BASES

Steel Rails: Factory-fabricated, welded, structural-steel rails.

1. Design Requirements: Lowest possible mounting height with not less than 1-inch
clearance above the floor. Include equipment anchor bolts and auxiliary motor slide rails.
a. Include supports for suction and discharge elbows for pumps.

2. Structural Steel: Steel shapes, plates, and bars complying with ASTM A 36/A 36M. Rails
shall have shape to accommodate supported equipment.

3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation
mountings and to provide for anchor bolts and equipment support.

Steel Bases: Factory-fabricated, welded, structural-steel bases and rails.

1. Design Requirements: Lowest possible mounting height with not less than 1-inch
clearance above the floor. Include equipment anchor bolts and auxiliary motor slide
bases or rails.

a. Include supports for suction and discharge elbows for pumps.

4, Structural Steel: Steel shapes, plates, and bars complying with ASTM A 36/A 36M.
Bases shall have shape to accommodate supported equipment.

5. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation
mountings and to provide for anchor bolts and equipment support.

Concrete Inertia Base: Factory-fabricated, welded, structural-steel bases and rails ready for

placement of cast-in-place concrete.

1. Design Requirements: Lowest possible mounting height with not less than 1-inch
clearance above the floor. Include equipment anchor bolts and auxiliary motor slide
bases or rails.

a. nclude supports for suction and discharge elbows for pumps.

2. Structural Steel: Steel shapes, plates, and bars complying with ASTM A 36/A 36M.
Bases shall have shape to accommodate supported equipment.

3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation
mountings and to provide for anchor bolts and equipment support.
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4, Fabrication: Fabricate steel templates to hold equipment anchor-bolt sleeves and
anchors in place during placement of concrete. Obtain anchor-bolt templates from
supported equipment manufacturer.

PART 3 - EXECUTION
3.01 EXAMINATION
A. Examine areas and equipment to receive vibration isolation and seismic- and wind-control
devices for compliance with requirements for installation tolerances and other conditions
affecting performance of the Work.
B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before
installation.
C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 APPLICATIONS

A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application
by an evaluation service member of ICC-ES, OSHPD, or an agency acceptable to authorities
having jurisdiction.

B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings
to receive them and where required to prevent buckling of hanger rods due to seismic forces.

C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of
components so strength is adequate to carry present and future static and seismic loads within
specified loading limits.

3.03 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
A. Coordinate the location of embedded connection hardware with supported equipment
attachment and mounting points and with requirements for concrete reinforcement and

formwork specified in Section 033000 "Cast-in-Place Concrete.", Section 033053
"Miscellaneous Cast-in-Place Concrete."
B. Installation of vibration isolators must not cause any change of position of equipment, piping, or

ductwork resulting in stresses or misalignment.
C. Comply with requirements in Section 077200 "Roof Accessories" for installation of roof curbs,
equipment supports, and roof penetrations.
D. Equipment Restraints:
1. Install seismic snubbers on HVAC equipment mounted on vibration isolators. Locate
snubbers as close as possible to vibration isolators and bolt to equipment base and
supporting structure.

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance
between anchor and adjacent surface exceeds 0.125 inch.
3. Install seismic-restraint devices using methods approved by an evaluation service

member of ICC-ES, OSHPD, or an agency acceptable to authorities having jurisdiction
that provides required submittals for component.
E. Piping Restraints:
1. Comply with requirements in MSS SP-127.

2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum
of 80 feet o.c.
3. Brace a change of direction longer than 12 feet.
F. Install cables so they do not bend across edges of adjacent equipment or building structure.
G. Install seismic-restraint devices using methods approved by an evaluation service member of

ICC-ES, OSHPD, or an agency acceptable to authorities having jurisdiction that provides
required submittals for component.

H. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide
resilient media between anchor bolt and mounting hole in concrete base.

l. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide
resilient media where equipment or equipment-mounting channels are attached to wall.

J. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at
flanges of beams, at upper truss chords of bar joists, or at concrete members.
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3.04

3.05

3.07

CONTROLS FOR HAVC

Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or drilling.
Notify the structural engineer if reinforcing steel or other embedded items are
encountered during drilling. Locate and avoid prestressed tendons, electrical and
telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full
design strength.
3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty

sleeve anchors shall be installed with sleeve fully engaged in the structural element to
which anchor is to be fastened.

4, Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to
installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole
and progressing toward the surface in such a manner as to avoid introduction of air
pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque, using a torque wrench.
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior
applications.

ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

Install flexible connections in piping where they cross seismic joints, where adjacent sections or
branches are supported by different structural elements, and where the connections terminate
with connection to equipment that is anchored to a different structural element from the one
supporting the connections as they approach equipment.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.
Perform tests and inspections.

Tests and Inspections:

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable
to authorities having jurisdiction.
2. Schedule test with Owner, through Architect, before connecting anchorage device to

restrained component (unless postconnection testing has been approved), and with at
least seven days' advance notice.
3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary
load-spreading members.
Test at least four of each type and size of installed anchors and fasteners selected by
Architect.
Test to 90 percent of rated proof load of device.
Measure isolator restraint clearance.
Measure isolator deflection.
Verify snubber minimum clearances.
Remove and replace malfunctioning units and retest as specified above.
Prepare test and inspection reports.

e

©NoO

ADJUSTING

Adjust isolators after piping system is at operating weight.

Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height.
After equipment installation is complete, adjust limit stops so they are out of contact during
normal operation.

VIBRATION ISOLATION EQUIPMENT BASES INSTALLATION

Coordinate the location of embedded connection hardware with supported equipment
attachment and mounting points and with requirements for concrete reinforcement and
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formwork specified in  Section 033000 "Cast-in-Place Concrete.”, Section 033053,

"Miscellaneous Cast-in-Place Concrete."
END OF SECTION
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SECTION 23 05 53
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.01

A.

1.02

A.

C.

1.04

A.

B.
C.

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

SUMMARY

Section Includes:

1. Equipment labels.
2. Duct labels.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Samples: For color, letter style, and graphic representation required for each identification
material and device.

Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed
content for each label.

COORDINATION

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.01

A.

B.

C.

2.03

A.

EQUIPMENT LABELS

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 3/4 inch.

6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering
for greater viewing distances. Include secondary lettering two-thirds to three-fourths the
size of principal lettering.
7. Fasteners: Stainless-steel rivets or self-tapping screws.
Label Content: Include equipment's Drawing designation or unique equipment number, drawing
numbers where equipment is indicated (plans, details, and schedules), plus the Specification
Section number and title where equipment is specified.
Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch
bond paper. Tabulate equipment identification number and identify Drawing numbers where
equipment is indicated (plans, details, and schedules), plus the Specification Section nhumber
and title where equipment is specified. Equipment schedule shall be included in operation and
maintenance data.

DUCT LABELS

Duct Label Contents: Include identification of duct service using same designations or
abbreviations as used on Drawings, duct size, equipment name (i.e. AHU-1, etc.), and an arrow
indicating flow direction.
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1. Flow-Direction Arrows: Integral with duct system service lettering to accommodate both
directions, or as separate unit on each duct label to indicate flow direction.
2. Lettering Size: At least 1-1/2 inches high.

PART 3 - EXECUTION
3.01 PREPARATION
A. Clean equipment surfaces of substances that could impair bond of identification devices,
including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

3.02 EQUIPMENT LABEL INSTALLATION

A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.

3.04 DUCT LABEL INSTALLATION

A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color
codes:
1. Blue : For cold-air supply ducts.
2. Yellow: For hot-air supply ducts.
3. Green : For exhaust-, outside-, relief-, return-, and mixed-air ducts.
4. ASME A13.1 Colors and Designs: For hazardous material exhaust.
B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of

50 feet in each space where ducts are exposed or concealed by removable ceiling system.

END OF SECTION
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.01

A.

1.02

1.03

moowz

1.04

1.05

nmo

1.06

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

SUMMARY
Section Includes:
1. Balancing Air Systems:
a. Constant-volume air systems.

DEFINITIONS

AABC: Associated Air Balance Council.

NEBB: National Environmental Balancing Bureau.

TAB: Testing, adjusting, and balancing.

TABB: Testing, Adjusting, and Balancing Bureau.

TAB Specialist: An entity engaged to perform TAB Work.

ACTION SUBMITTALS

INFORMATIONAL SUBMITTALS

Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation
that the TAB contractor and this Project's TAB team members meet the qualifications specified
in "Quality Assurance" Article.

Contract Documents Examination Report: Within 30 days of Contractor's Notice to Proceed,
submit the Contract Documents review report as specified in Part 3.

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.

Certified TAB reports.

Sample report forms.

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.

QUALITY ASSURANCE

TAB Contractor Qualifications: Engage a TAB entity certified by AABC, NEBB, or TABB.

1. TAB Field Supervisor: Employee of the TAB contractor and certified by AABC, NEBB, or
TABB.

2. TAB Technician: Employee of the TAB contractor and who is certified by AABC, NEBB,
or TABB as a TAB technician.

Certify TAB field data reports and perform the following:

1. Review field data reports to validate accuracy of data and to prepare certified TAB
reports.

2. Certify that the TAB team complied with the approved TAB plan and the procedures
specified and referenced in this Specification.

TAB Report Forms: Use standard TAB contractor's forms approved by Architect or Engineer.

Instrumentation Type, Quantity, Accuracy, and Calibration: As described in ASHRAE 111,

Section 5, "Instrumentation."

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air

Balancing."
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F.

1.07

A.

B.

BALANCING FOR HVAC

ASHRAE/IESNA  Compliance: Applicable requirements in ASHRAE/IESNA 90.1,
Section 6.7.2.3 - "System Balancing."

COORDINATION

Notice: Provide seven days' advance notice for each test. Include scheduled test dates and
times.

Perform TAB after leakage and pressure tests on air distribution systems have been
satisfactorily completed.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.01

A.

B.

o0

— T

[

3.02

A.
B.

EXAMINATION

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.

Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer

wells, flow-control devices, and manual volume dampers. Verify that locations of these

balancing devices are accessible.

Examine the approved submittals for HVAC systems and equipment.

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.

Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to

verify that they meet the leakage class of connected ducts as specified in Section 233113

"Metal Ducts" and are properly separated from adjacent areas. Verify that penetrations in

plenum walls are sealed and fire-stopped if required.

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.

Examine system and equipment installations and verify that field quality-control testing,

cleaning, and adjusting specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.

Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned

and tight, and equipment with functioning controls is ready for operation.

Examine operating safety interlocks and controls on HVAC equipment.

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.

PREPARATION
Prepare a TAB plan that includes strategies and step-by-step procedures.
Complete system-readiness checks and prepare reports. Verify the following:

1. Permanent electrical-power wiring is complete.

2. Automatic temperature-control systems are operational.
3. Equipment and duct access doors are securely closed.
4, Balance, smoke, and fire dampers are open.
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5. Ceilings are installed in critical areas where air-pattern adjustments are required and
access to balancing devices is provided.
6. Windows and doors can be closed so indicated conditions for system operations can be
met.

3.03

3.04

OCOow

AT Iomm

3.05

GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system according to the procedures
contained in AABC's "National Standards for Total System Balance", ASHRAE 111, NEBB's
"Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems",
SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing" and in this Section.

1. Comply with requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."

Cut insulation, ducts, 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".
Mark equipment and balancing devices, including damper-control positions, fan-speed-control
levers, and similar controls and devices, with paint or other suitable, permanent identification
material to show final settings.
Take and report testing and balancing measurements in inch-pound (IP) units.

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

Prepare schematic diagrams of systems' "as-built" duct layouts.

Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
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.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

Verify that motor starters are equipped with properly sized thermal protection.

Check dampers for proper position to achieve desired airflow path.

Check for airflow blockages.

Check condensate drains for proper connections and functioning.

Check for proper sealing of air-handling-unit components.

Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by
fan manufacturer.

1. Measure total airflow.

a. Where sufficient space in ducts is unavailable for Pitot-tube traverse
measurements, measure airflow at terminal outlets and inlets and calculate the
total airflow.

2. Measure fan static pressures as follows to determine actual static pressure:

a. Measure outlet static pressure as far downstream from the fan as practical and
upstream from restrictions in ducts such as elbows and transitions.

b. Measure static pressure directly at the fan outlet or through the flexible connection.

C. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as
possible, upstream from the flexible connection, and downstream from duct
restrictions.
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d. Measure inlet static pressure of double-inlet fans through the wall of the plenum
that houses the fan.
3. Measure static pressure across each component that makes up an air-handling unit,
rooftop unit, and other air-handling and -treating equipment.

a. Report the cleanliness status of filters and the time static pressures are measured.
4. Measure static pressures entering and leaving other devices, such as sound traps, heat-

recovery equipment, and air washers, under final balanced conditions.
5. Review Record Documents to determine variations in design static pressures versus

3.06

actual static pressures. Calculate actual system-effect factors. Recommend adjustments
to accommodate actual conditions.

6. 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 will occur. Measure amperage in full-cooling,
full-heating, economizer, and any other operating mode to determine the maximum
required brake horsepower.

Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated

airflows within specified tolerances.

1. Measure airflow of submain and branch ducts.

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube
traverse measurements, measure airflow at terminal outlets and inlets and
calculate the total airflow for that zone.

2. Measure static pressure at a point downstream from the balancing damper, and adjust
volume dampers until the proper static pressure is achieved.
3. Remeasure each submain and branch duct after all have been adjusted. Continue to

adjust submain and branch ducts to indicated airflows within specified tolerances.

Measure air outlets and inlets without making adjustments.

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written
instructions and calculating factors.

Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of

indicated values. Make adjustments using branch volume dampers rather than extractors and

the dampers at air terminals.

1. Adjust each outlet in same room or space to within specified tolerances of indicated
guantities without generating noise levels above the limitations prescribed by the
Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

PROCEDURES FOR MOTORS

Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:
Manufacturer's name, model number, and serial number.

Motor horsepower rating.

Motor rpm.

Efficiency rating.

Nameplate and measured voltage, each phase.

Nameplate and measured amperage, each phase.

Starter thermal-protection-element rating.

Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying
from minimum to maximum. Test the manual bypass of the controller to prove proper operation.
Record observations including name of controller manufacturer, model number, serial number,
and nameplate data.

Nogakrwdbr

PROCEDURES FOR CONDENSING UNITS
Verify proper rotation of fans.

Measure entering- and leaving-air temperatures.
Record compressor data.
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3.08

A.

3.08

3.09

3.10

BALANCING FOR HVAC

PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
Perform a preconstruction inspection of existing equipment that is to remain and be reused.

1. Measure and record the operating speed, airflow, and static pressure of each fan.

2. Measure motor voltage and amperage. Compare the values to motor nameplate
information.

3. Check the refrigerant charge.

4. Check the condition of filters.

5. Check the condition of coils.

6. Check the operation of the drain pan and condensate-drain trap.

7. Check bearings and other lubricated parts for proper lubrication.

8. Report on the operating condition of the equipment and the results of the measurements

taken. Report deficiencies.

Before performing testing and balancing of existing systems, inspect existing equipment that is
to remain and be reused to verify that existing equipment has been cleaned and refurbished.
Verify the following:

New filters are installed.

Coils are clean and fins combed.

Drain pans are clean.

Fans are clean.

Bearings and other parts are properly lubricated.

Deficiencies noted in the preconstruction report are corrected.

ogkrwnE

Perform testing and balancing of existing systems to the extent that existing systems are
affected by the renovation work.

1. Compare the indicated airflow of the renovated work to the measured fan airflows, and
determine the new fan speed and the face velocity of filters and coils.

2. Verify that the indicated airflows of the renovated work result in filter and coil face
velocities and fan speeds that are within the acceptable limits defined by equipment
manufacturer.

3. If calculations increase or decrease the air flow rates and water flow rates by more than 5

percent, make equipment adjustments to achieve the calculated rates. If increase or
decrease is 5 percent or less, equipment adjustments are not required.
4, Balance each air outlet.

TOLERANCES

Set HVAC system's air flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent.
2. Air Outlets and Inlets: Plus or minus 10 percent.

REPORTING

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.

FINAL REPORT

General: Prepare a certified written report; tabulate and divide the report into separate sections
for tested systems and balanced systems.
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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.

Final Report Contents: In addition to certified field-report data, include the following:

1 Fan curves.

2. Manufacturers' test data.

3 Field test reports prepared by system and equipment installers.

4 Other information relative to equipment performance; do not include Shop Drawings and
product data.

C. General Report Data: In addition to form titles and entries, include the following data:
1 Title page.
2 Name and address of the TAB contractor.
3 Project name.
4, Project location.

5. Architect's name and address.

6 Engineer's name and address.

7 Contractor's name and address.

8 Report date.

9. Signature of TAB supervisor who certifies the report.

10. Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.

11. Summary of contents including the following:

a. Indicated versus final performance.

b. Notable characteristics of systems.

C. Description of system operation sequence if it varies from the Contract
Documents.

12.  Nomenclature sheets for each item of equipment.
13.  Notes to explain why certain final data in the body of reports vary from indicated values.
14.  Test conditions for fans performance forms including the following:
Settings for outdoor-, return-, and exhaust-air dampers.
Conditions of filters.
Cooling coil, wet- and dry-bulb conditions.
Face and bypass damper settings at coils.
Fan drive settings including settings and percentage of maximum pitch diameter.
Settings for supply-air, static-pressure controller.
g. Other system operating conditions that affect performance.
D. System Diagrams: Include schematic layouts of air distribution systems. Present each system
with single-line diagram and include the following:

~poooTw

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 refrigerant coils, include the
following:

1. Unit Data:

Unit identification.

Location.

Make and type.

Model number and unit size.
Manufacturer's serial number.

Unit arrangement and class.

Discharge arrangement.

Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave, and amount of adjustments in inches.
Number, make, and size of belts.

T TS@ o a0Te
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Number, type, and size of filters.

otor Data:

Motor make, and frame type and size.

Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches, and bore.

Center-to-center dimensions of sheave, and amount of adjustments in inches.

st Data (Indicated and Actual Values):

Total air flow rate in cfm.

Total system static pressure in inches wg.
Fan rpm.

Discharge static pressure in inches wg.

Filter static-pressure differential in inches wg.

Cooling-coil static-pressure differential in inches wg.
Outdoor airflow in cfm.

Return airflow in cfm.

Outdoor-air damper position.

Return-air damper position.

Vortex damper position.

Outdoor-air, wet- and dry-bulb temperatures in deg F.
Return-air, wet- and dry-bulb temperatures in deg F.
Entering-air, wet- and dry-bulb temperatures in deg F.
Leaving-air, wet- and dry-bulb temperatures in deg F.
Refrigerant expansion valve and refrigerant types.
Refrigerant suction pressure in psig.

Refrigerant suction temperature in deg F.

Average face velocity in fpm.

F. Gas-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup
equipment reports, include the following:
Unit Data:

@*oo0o® >
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System identification.

Location.

Make and type.

Model number and unit size.

Manufacturer's serial number.

Fuel type in input data.

Output capacity in Btu/h.

Ignition type.

Burner-control types.

Motor horsepower and rpm.

Motor volts, phase, and hertz.

Motor full-load amperage and service factor.
Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave, and amount of adjustments in inches.

est Data (Indicated and Actual Values):

Total air flow rate in cfm.

Entering-air temperature in deg F.
Leaving-air temperature in deg F.

Air temperature differential in deg F.
Entering-air static pressure in inches wg.
Leaving-air static pressure in inches wg.
Air static-pressure differential in inches wg.
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Low-fire fuel input in Btu/h.
High-fire fuel input in Btu/h.
Manifold pressure in psig.
High-temperature-limit setting in deg F.
Operating set point in Btu/h.
Motor voltage at each connection.
Motor amperage for each phase.
Heating value of fuel in Btu/h.
G. Electric- C0|I Test Reports: For electric furnaces, duct coils, and electric coils installed in
central-station air-handling units, include the following:
1. Unit Data:
System identification.
Location.
Coil identification.
Capacity in Btu/h.
Number of stages.
Connected volts, phase, and hertz.
Rated amperage.
Air flow rate in cfm.
Face area in sq. ft..
Minimum face velocity in fpm.
2. Test Data (Indicated and Actual Values):
Heat output in Btu/h.
Air flow rate in cfm.
Air velocity in fpm.
Entering-air temperature in deg F.
Leaving-air temperature in deg F.
Voltage at each connection.
g. Amperage for each phase.
H. Fan Test Reports: For supply, return, and exhaust fans, include the following:
1. Fan Data:
System identification.
Location.
Make and type.
Model number and size.
Manufacturer's serial number.
Arrangement and class.
Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave, and amount of adjustments in inches.
otor Data:
Motor make, and frame type and size.
Horsepower and rpm.
Volts, phase, and hertz.
Full-load amperage and service factor.
Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave, and amount of adjustments in inches.
Number, make, and size of belts.
est Data (Indicated and Actual Values):
Total airflow rate in cfm.
Total system static pressure in inches wg.
Fan rpm.
Discharge static pressure in inches wg.
Suction static pressure in inches wg.
l. Round, Flat Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid
representing the duct cross-section and record the following:

T TSemeoooT o5 3TRT TS
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1. Report Data:
System and air-handling-unit number.
Location and zone.
Traverse air temperature in deg F.
Duct static pressure in inches wg.
Duct size in inches.
Duct area in sq. ft..
Indicated air flow rate in cfm.
Indicated velocity in fpm.
Actual air flow rate in cfm.
Actual average velocity in fpm.

K. Barometric pressure in psig.
Instrument Calibration Reports:
1. Report Data:

T TS@moa0Ty

a. Instrument type and make.
b Serial number.

c Application.

d. Dates of use.

e Dates of calibration.

Space Differential Pressure Reports:
1. Report Data

a. Provide differential pressures in all rooms indicated to have a positive or negative
pressure relationship. Pressure relationship shall be £ 0.1 in. wg..

INSPECTIONS

Initial Inspection:

1. After testing and balancing are complete, operate each system and randomly check
measurements to verify that the system is operating according to the final test and
balance readings documented in the final report.

2. Check the following for each system:
a. Measure airflow of at least 10 percent of air outlets.
b. Measure room temperature at each thermostat/temperature sensor. Compare the
reading to the set point.
C. Verify that balancing devices are marked with final balance position.
d. Note deviations from the Contract Documents in the final report.
Final Inspection:
1. After initial inspection is complete and documentation by random checks verifies that

testing and balancing are complete and accurately documented in the final report,
request that a final inspection be made by Architect or Engineer.

2. The TAB contractor's test and balance engineer shall conduct the inspection in the
presence of Architect or Engineer.
3. Architect or 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.

4. 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."

5. 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.
TAB Work will be considered defective if it does not pass final inspections. If TAB Work fails,
proceed as follows:
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1. 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

contractor to complete TAB Work according to the Contract Documents and deduct the
cost of the services from the original TAB contractor's final payment.
D. Prepare test and inspection reports.

3.12 ADDITIONAL TESTS
A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are
being maintained throughout and to correct unusual conditions.
B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and
winter conditions, perform additional TAB during near-peak summer and winter conditions.

END OF SECTION
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SECTION 23 07 13
DUCT INSULATION

PART 1 - GENERAL

1.01

A.

1.02

1.03

1.04

1.05

1.06

1.07

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

SUMMARY

Section includes insulating the following duct services:
1. Indoor, concealed supply, return, and outdoor air.
2. Indoor, exposed supply, return, and outdoor air.
3. Duct Liner

Related Sections:

1. Section 230719 "HVAC Piping Insulation."”

2. Section 233113 "Metal Ducts".

ACTION SUBMITTALS
Product Data: For each type of product indicated. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory- and field-applied if any).

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified Installer.

Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include
dates of tests and test methods employed.

Field quality-control reports.

QUALITY ASSURANCE

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.

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.

DELIVERY, STORAGE, AND HANDLING
Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 230529 "Hangers and Supports for HVAC Piping and Equipment.”

Coordinate clearance requirements with duct Installer for duct insulation application. Before
preparing ductwork Shop Drawings, establish and maintain clearance requirements for
installation of insulation and field-applied jackets and finishes and for space required for
maintenance.
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1.08 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.

PART 2 - PRODUCTS

2.01

A.

H.

2.02

A.

B.

INSULATION MATERIALS

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.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

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.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply
with ASTM C 534, Type Il for sheet materials.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Aeroflex USA, Inc.; Aerocel.

b. Armacell LLC; AP Armaflex.
C. K-Flex USA; Insul-Sheet, K-Flex Gray Duct Liner, and K-FLEX LS.
d. Or Approved Equal
Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 553, Type Il and ASTM C 1290, Type IIl with factory-applied FSK jacket.
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
CertainTeed Corp.; SoftTouch Duct Wrap.
Johns Manwville; Microlite.
Knauf Insulation; Friendly Feel Duct Wrap.
Manson Insulation Inc.; Alley Wrap.
Owens Corning; SOFTR All-Service Duct Wrap.
Or Equal.
Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide
insulation with factory-applied FSK jacket. Factory-applied jacket requirements are specified in
"Factory-Applied Jackets" Article.
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
CertainTeed Corp.; Commercial Board.
Fibrex Insulations Inc.; FBX.
Johns Manwville; 800 Series Spin-Glas.
Knauf Insulation; Insulation Board.
Manson Insulation Inc.; AK Board.
Owens Corning; Fiberglas 700 Series.
g. Or Equal.

~poooTw
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ADHESIVES

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.

Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Type I, Class I.
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1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Aeroflex USA, Inc.; Aeroseal.
b. Armacell LLC; Armaflex 520 Adhesive.
C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller

Company; 85-75.K-Flex USA; R-373 Contact Adhesive.

d. Or Equal.

2. 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).

3. Adhesive shall comply with the testing and product requirements of the California

2.03

Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."
Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-127.Eagle Bridges - Marathon Industries; 225.
b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-60/85-70.Mon-Eco Industries, Inc.; 22-25.
C. Or Equal.
2. 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).
3. 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."
FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation
jacket lap seams and joints.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller

Company; CP-82.
b. Eagle Bridges - Marathon Industries; 225.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-50.Mon-Eco Industries, Inc.; 22-25.
d. Or Equal.
2. 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).
3. 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."

MASTICS

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).

Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller

Company; 30-80/30-90.

b. Vimasco Corporation; 749.
C. Or Equal.

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film
thickness.
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2.05

2.06

DUCT INSULATION

3. Service Temperature Range: Minus 20 to plus 180 deg F.
4, Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
5. Color: White.
Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below ambient services.
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; Encacel.
b. Eagle Bridges - Marathon Industries; 570.
C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 60-95/60-96.
d. Or Approved Equal.
2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 30-mil dry film thickness.
3. Service Temperature Range: Minus 50 to plus 220 deg F.
4. Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by weight.
Color: White.

LAGGING ADHESIVES
Description: Comply with MIL-A-3316C, Class |, Grade A and shall be compatible with
insulation materials, jackets, and substrates.

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
2. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-50 AHV2.Foster Brand, Specialty Construction Brands, Inc., a
business of H. B. Fuller Company; 30-36.
b. Vimasco Corporation; 713 and 714.
C. Or Equal.
3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over duct insulation.
4, Service Temperature Range: 0 to plus 180 deg F.
5 Color: White.
SEALANTS
FSK and Metal Jacket Flashing Sealants:
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-76.Eagle Bridges - Marathon Industries; 405.
b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 95-44.
C. Mon-Eco Industries, Inc.; 44-05.
d. Or Equal.
2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4, Service Temperature Range: Minus 40 to plus 250 deg F.
5. Color: Aluminum.
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
7. Sealants shall comply with the testing and product requirements of the California

Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."
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2.07 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. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type II.
2.08 FIELD-APPLIED JACKETS
A. Field-applied jackets shall comply with ASTM C 921, Type |, unless otherwise indicated.
B. Metal Jacket:
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; Metal Jacketing Systems.
b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing.
C. RPR Products, Inc.; Insul-Mate.
d. Or Equal.
2. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005,
Temper H-14.
a. Factory cut and rolled to size.
b. Finish and thickness are indicated in field-applied jacket schedules.
C. Moisture Barrier for Outdoor Applications: 2.5-mil- thick polysurlyn.
2.09 TAPES
A. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136.
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. ABI, Ideal Tape Division; 491 AWF FSK.
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
C. Compac Corporation; 110 and 111.
d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ.
e. Or Equal.
2. Width: 3 inches.
3. Thickness: 6.5 mils.
4. Adhesion: 90 ounces force/inch in width.
5. Elongation: 2 percent.
6. Tensile Strength: 40 Ibf/inch in width.
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.
2.10 SECUREMENTS
A. Bands:
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. ITW Insulation Systems; Gerrard Strapping and Seals.
b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs.
C. Or Equal.
2. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch
thick, 3/4 inch wide with wing seal or closed seal.
3. 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. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for
capacitor-discharge welding, 0.135-inch- diameter shank, length to suit depth of
insulation indicated.
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a. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
1) AGM Industries, Inc.; CWP-1.
2) GEMCO; CD.
3) Midwest Fasteners, Inc.; CD.
4) Nelson Stud Welding; TPA, TPC, and TPS.
5) Or Equal.

2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully
annealed for capacitor-discharge welding, 0.135-inch- diameter shank, length to suit
depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer.

a. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
1) AGM Industries, Inc.; CHP-1.
2) GEMCO; Cupped Head Weld Pin.
3) Midwest Fasteners, Inc.; Cupped Head.
4) Nelson Stud Welding; CHP.
5) Or Equal.

3. 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. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
1) AGM Industries, Inc.; Tactoo Perforated Base Insul-Hangers.
2) GEMCO,; Perforated Base.
3) Midwest Fasteners, Inc.; Spindle.

4) Or Equal.

b. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches
square.

C. Spindle:  Aluminum, fully annealed, 0.106-inch- diameter shank, length to suit
depth of insulation indicated.

d. Adhesive: Recommended by hanger manufacturer. Product with demonstrated

capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

4, 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. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

1) GEMCO; Nylon Hangers.
2) Midwest Fasteners, Inc.; Nylon Insulation Hangers.
3) Or Equal.

b. Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter.

C. Spindle: Nylon, 0.106-inch- diameter shank, length to suit depth of insulation
indicated, up to 2-1/2 inches.

d. Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

5. 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. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

1) AGM Industries, Inc.; Tactoo Self-Adhering Insul-Hangers.
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2) GEMCO; Peel & Press.
3) Midwest Fasteners, Inc.; Self Stick.

4) Or Equal.

b. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.

C. Spindle: Copper- or zinc-coated, low-carbon steel, Aluminum, or Stainless steel,
fully annealed, 0.106-inch- diameter shank, length to suit depth of insulation
indicated.

d Adhesive-backed base with a peel-off protective cover.

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. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
1) AGM Industries, Inc.; RC-150.
2) GEMCO; R-150.
3) Midwest Fasteners, Inc.; WA-150.
4) Nelson Stud Welding; Speed Clips.
5) Or Equal.
b. Protect ends with capped self-locking washers incorporating a spring steel insert to
ensure permanent retention of cap in exposed locations.
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.
a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

1) GEMCO.
2) Midwest Fasteners, Inc.
3) Or Equal.

Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.
Wire: 0.062-inch soft-annealed, galvanized steel.

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. C & F Wire.

b. Or Equal.

DUCT LINER

Fibrous duct liner in the airstream shall not be acceptable.

Flexible Elastomeric Duct Liner: Preformed, cellular, closed-cell, sheet materials complying with
ASTM C 534, Type Il, Grade 1; and with NFPA 90A or NFPA 90B.

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. Aeroflex USA Inc.

b. Armacell LLC.

C. Rubatex International, LLC

d. Or Equal

Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum

smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.

Liner Adhesive: As recommended by insulation manufacturer and complying with

NFPA 90A or NFPA 90B.

a. 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).
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C.

b. 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."
Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation."
1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive
coverage at liner contact surface area. Attaining indicated thickness with multiple layers
of duct liner is prohibited.

2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal
nosing.

3. Butt transverse joints without gaps, and coat joint with adhesive.

4, Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-
edge overlapping.

5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts,
unless duct size and dimensions of standard liner make longitudinal joints necessary.

6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm.

7 Secure liner with mechanical fasteners 4 inches from corners and at intervals not

exceeding 12 inches transversely; at 3 inches from transverse joints and at intervals not
exceeding 18 inches longitudinally.

8. Secure transversely oriented liner edges facing the airstream with metal nosings that
have either channel or "Z" profiles or are integrally formed from duct wall. Fabricate edge
facings at the following locations:

a. Fan discharges.
b. Intervals of lined duct preceding unlined duct.
C. Upstream edges of transverse joints in ducts where air velocities are higher than
2500 fpm or where indicated.
9. Secure insulation between perforated sheet metal inner duct of same thickness as

specified for outer shell. Use mechanical fasteners that maintain inner duct at uniform

distance from outer shell without compressing insulation.

a. Sheet Metal Inner Duct Perforations: 3/32-inch diameter, with an overall open
area of 23 percent.

10. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning
vane assemblies, or other devices. Fabricated buildouts (metal hat sections) or other
buildout means are optional; when used, secure buildouts to duct walls with bolts,
screws, rivets, or welds.

PART 3 - EXECUTION

3.01

A.

B.

3.02

A.

3.03

A.

B.

EXAMINATION

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.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION
Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of ducts and fittings.

Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for
each item of duct system as specified in insulation system schedules.
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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 Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

K. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch- 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. Clean and dry surface to receive
self-sealing lap. Staple laps with outward clinching staples along edge at 4 inches o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4, Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and
at ends adjacent to duct flanges and fittings.

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

M. Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

N. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches
similar to butt joints.

3.04 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.

C. Insulation Installation at Floor Penetrations:
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3.06
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Duct: For penetrations through fire-rated assemblies, terminate insulation at fire damper
sleeves and externally insulate damper sleeve beyond floor to match adjacent duct
insulation. Overlap damper sleeve and duct insulation at least 2 inches.

Seal penetrations through fire-rated assemblies.  Comply with requirements in
Section 078413 "Penetration Firestopping."”

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

INSTALLATION OF MINERAL-FIBER INSULATION
Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1.

2.

3.

Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 100 percent coverage of duct and plenum surfaces.

Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

Install either capacitor-discharge-weld pins and speed washers or cupped-head,
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of
vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16
inches o.c.

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c.

each way, and 3 inches maximum from insulation joints. Install additional pins to
hold insulation tightly against surface at cross bracing.

C. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.

e. Impale insulation over pins and attach speed washers.

f. Cut excess portion of pins extending beyond speed washers or bend parallel with

insulation surface. Cover exposed pins and washers with tape matching insulation

facing.
For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches from one edge and one end of insulation segment.
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch
o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.
b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot

intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped
pattern over insulation face, along butt end of insulation, and over the surface.
Cover insulation face and surface to be insulated a width equal to two times the
insulation thickness, but not less than 3 inches.
Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.
At end joints, secure with steel bands spaced a maximum of 18 inches o.c.
Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Install insulation on round and flat-oval duct elbows with individually
mitered gores cut to fit the elbow.
Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches o.c.

Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
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1. Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 100 percent coverage of duct and plenum surfaces.
2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.
3. Install either capacitor-discharge-weld pins and speed washers or cupped-head,

3.07

3.08

capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of
vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16
inches o.c.

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c.

each way, and 3 inches maximum from insulation joints. Install additional pins to
hold insulation tightly against surface at cross bracing.

C. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.

e. Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

4, For ducts and plenums with surface temperatures below ambient, install a continuous

unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches from one edge and one end of insulation segment.
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch
o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.
b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot

intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped
pattern over insulation face, along butt end of insulation, and over the surface.
Cover insulation face and surface to be insulated a width equal to two times the
insulation thickness, but not less than 3 inches.

5. Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Groove and score insulation to fit as closely as possible to outside and
inside radius of elbows. Install insulation on round and flat-oval duct elbows with
individually mitered gores cut to fit the elbow.

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches o.c.

FIELD-APPLIED JACKET INSTALLATION

Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof
sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12
inches o.c. and at end joints.

FINISHES
Insulation with Paintable Jacket Material: Paint jacket with paint system identified below and as
specified in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."
1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material
and finish coat paint. Add fungicidal agent to render fabric mildew proof.
a. Finish Coat Material: Interior, flat, latex-emulsion size.
Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.
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C. Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.
D. Do not field paint aluminum or stainless-steel jackets.
3.09 FIELD QUALITY CONTROL
A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
B. Perform tests and inspections.
C. Tests and Inspections:

1. Inspect ductwork, 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 one location(s) for each duct system defined in the "Duct Insulation Schedule,
General" Article.

D. All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.
3.10 DUCT INSULATION SCHEDULE, GENERAL
A. Plenums and Ducts Requiring Insulation:
1. All supply, return, and outdoor air.
2. Exhaust between isolation damper and penetration of building exterior.
B. Items Not Insulated:

1. Fibrous-glass ducts.

2. Metal ducts with duct liner 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.

8. Environmental air exhaust where energy recovery wheel is not present

9. Where energy recovery wheel is present, environmental air exhaust after the wheel.

3.11 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
A. Concealed supply, return, and outdoor-air duct and plenum insulation shall be the following:

1. Mineral-Fiber Blanket: 2.2 inches thick and 0.75-Ib/cu. ft. nominal density.

B. Exposed supply, return, and outdoor-air duct in Utility and Service Spaces Below 8 Above

Finished Floor, insulation shall be the following:

1. Mineral-Fiber Board: 2 inches thick and 2-lIb/cu. ft. nominal density.

C. Exposed supply, return, and outdoor-air duct where indicated on the drawings or Metal Duct

Specification to have single wall duct, insulation shall be the following:

1. Mineral-Fiber Blanket: 2.2 inches thick and 0.75-Ib/cu. ft. nominal density. Surface of
insulation shall be prepared for painting to match adjacent surfaces, coordinate with
architectural plans.

D. Exposed supply, return, and outdoor-air duct where indicated on the drawings or Metal Duct

Specifications to have double wall duct, liner shall be the following:

1. If perforated inner duct is used: Flexible Elastomeric: 1 inch thick.

2. If solid wall inner duct is used: Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft
nominal density.

3.12 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE
A. Supply, return, and outdoor air duct:
1. Flexible Elastomeric: 2 inches thick.
3.13 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE
A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-

applied jacket over the factory-applied jacket.
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B. If more than one material is listed, selection from materials listed is Contractor's option.
C. Ducts and Plenums, Exposed:
1. Aluminum: 0.040 inch thick.

3.14 DUCT LINER
A. Duct Liner:
1. Return Air and Transfer Air Ducts: Flexible elastomeric, 1 inch thick.

END OF SECTION
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SECTION 23 31 13
METAL DUCTS

PART 1 - GENERAL

1.01

A.

1.02

1.03

1.04

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

SUMMARY

Section Includes:

1. Single-wall rectangular ducts and fittings.
2. Single-wall round ducts and fittings.

3. Double-wall round ducts and fittings.

4. Sheet metal materials.

5. Sealants and gaskets.

6. Hangers and supports.

7. Seismic-restraint devices.

Related Sections:

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and

balancing requirements for metal ducts.
Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts.

n

PERFORMANCE REQUIREMENTS

Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible" and performance requirements and design
criteria indicated in "Duct Schedule" Article.

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. and
SMACNA's "Seismic Restraint Manual: Guidelines for Mechanical Systems."

1. Seismic Hazard Level as stated on contract documents.

Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in
ASHRAE 62.1.

ACTION SUBMITTALS
Product Data: For each type of the following products:

1. Sealants and gaskets.

2. Seismic-restraint devices.

Shop Drawings:

1. Fabrication, assembly, and installation, including plans, elevations, sections,

components, and attachments to other work.

Factory- and shop-fabricated ducts and fittings.

Duct layout indicating sizes, configuration, liner material, and static-pressure classes.

Elevation of top of ducts.

Dimensions of main duct runs from building grid lines.

Fittings.

Reinforcement and spacing.

Seam and joint construction.

Equipment installation based on equipment being used on Project.

0. Locations for duct accessories, including dampers, turning vanes, and access doors and
panels.

11. Hangers and supports, including methods for duct and building attachment, seismic

restraints, and vibration isolation.

BOONOOA~A®ON
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1.05 INFORMATIONAL SUBMITTALS
A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown and
coordinated with each other, using input from installers of the items involved:

1. Duct installation in congested spaces, indicating coordination with general construction,
building components, and other building services. Indicate proposed changes to duct
layout.

2. Suspended ceiling components.

3. Structural members to which duct will be attached.

4, Size and location of initial access modules for acoustical tile.

5. Items penetrating finished ceiling including the following:

a. Lighting fixtures.
b. Air outlets and inlets.
C. Speakers.
d. Sprinklers.
e. Access panels.
f. Perimeter moldings.

B. Welding certificates.

C. Field quality-control reports.

1.06 QUALITY ASSURANCE

A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and

Equipment" and Section 7 - "Construction and System Start-up."

B. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4 -

"HVAC System Construction and Insulation."

PART 2 - PRODUCTS

2.01

A.

B.

C.

D.

2.02

A.

SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

General Fabrication Requirements: Comply with  SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

Transverse Joints: Select joint types and fabricate according to 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."

Longitudinal Seams: Select seam types and fabricate according to 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."

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Chapter 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."

SINGLE-WALL ROUND DUCTS AND FITTINGS

General Fabrication Requirements: Comply with  SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct,"” based on
indicated static-pressure class unless otherwise indicated.

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. Lindab Industries, Inc.

b. McGill AirFlow LLC.
C. SEMCO Incorporated.
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d. Sheet Metal Connectors, Inc.
e. Spiral Manufacturing Co., Inc.
f. Eastern Sheet Metal.
g. Hamlin Sheet Metal.

2.03

h. Turn Key Duct Systems.
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).
Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for
static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."
1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged.
Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for
static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal
seams.
2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-

welded longitudinal seams.
Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals,” and
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible."

DOUBLE-WALL ROUND DUCTS AND FITTINGS
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:

Lindab Inc.

McGill AirFlow LLC.

SEMCO Incorporated.

Sheet Metal Connectors, Inc.
Hamlin Sheet Metal.

Turn Key Duct Systems.

ogkrwnE

Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 3, "Round, Oval, and Flexible Duct,” based on static-pressure class unless otherwise
indicated.

1. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse
Joints," for static-pressure class, applicable sealing requirements, materials involved,
duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible."

a. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged.
2. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC

Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal
Seams," for static-pressure class, applicable sealing requirements, materials involved,

233113-3


http://www.specagent.com/LookUp/?uid=123456812641&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812642&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3427&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812643&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812644&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812645&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812646&mf=04&src=wd

Charleston Fire Department 233113
Fire Station #18 METAL DUCTS

2.04

duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible."

a. Fabricate round ducts larger than 90 inches in diameter with butt-welded
longitudinal seams.

3. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals,"
and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing
requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

Inner Duct: Minimum 0.028-inch perforated galvanized sheet steel having 3/32-inch- diameter
perforations, with overall open area of 23 percent.

Interstitial Insulation:  Fibrous-glass liner complying with ASTM C 1071, 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 sqg. 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.

Interstitial Insulation: Flexible elastomeric duct liner complying with ASTM C 534, Type Il for
sheet materials, and with NFPA 90A or NFPA 90B.

1. Maximum Thermal Conductivity: 0.25 Btu x in./h x sq. ft. x deg F at75 deg F mean
temperature.

SHEET METAL MATERIALS

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.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G90.

2. Finishes for Surfaces Exposed to View: Mill phosphatized.

Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed
ducts.

Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the
"Duct Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be No. 2B,
No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article.

Aluminum Sheets: Comply with ASTM B 209 (ASTM B 209M) Alloy 3003, H14 temper; with mill
finish for concealed ducts, and standard, one-side bright finish for duct surfaces exposed to
view.

Factory- or Shop-Applied Antimicrobial Coating:

1. Apply to the surface of sheet metal that will form the interior surface of the duct. An
untreated clear coating shall be applied to the exterior surface.

2. Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the
EPA for use in HVAC systems.

3. Coating containing the antimicrobial compound shall have a hardness of 2H, minimum,
when tested according to ASTM D 3363.

4, Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum

smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
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2.05

5. Shop-Applied Coating Color: Black or White.

6. Antimicrobial coating on sheet metal is not required for duct containing liner treated with
antimicrobial coating.

Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black

and galvanized.

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

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.

SEALANT AND GASKETS

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 according to UL 723; certified by an NRTL.

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.

Tape Width: 4 inches.

Sealant: Modified styrene acrylic.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg , positive and negative.

Service: Indoor and outdoor.

Service Temperature: Minus 40 to plus 200 deg F .

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless

steel, or aluminum.

10. For indoor applications, sealant shall have a VOC content of 250 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Water-Based Joint and Seam Sealant:

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10-inch wg , positive and negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless

steel, or aluminum sheets.

Solvent-Based Joint and Seam Sealant:

Application Method: Brush on.

Base: Synthetic rubber resin.

Solvent: Toluene and heptane.

Solids Content: Minimum 60 percent.

Shore A Hardness: Minimum 60.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg , positive or negative.

Service: Indoor or outdoor.

0. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

Flanged Joint Sealant: Comply with ASTM C 920.

©CoNoGA~WN
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1. General: Single-component, acid-curing, silicone, elastomeric.
2. Type: S.

3. Grade: NS.

4, Class: 25.
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5. Use: O.
6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when

F.
G.

2.06

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
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 for 10-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.

HANGERS AND SUPPORTS

Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods
with threads painted with zinc-chromate primer after installation.

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.”

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.

Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and
bolts designed for duct hanger service; with an automatic-locking and clamping device.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.

PART 3 - EXECUTION

3.01

A.

moo

m

— I

DUCT INSTALLATION

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.

Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"
unless otherwise indicated.

Install round ducts in maximum practical lengths.

Install ducts with fewest possible joints.

Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections.

Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

Install ducts with a clearance of 1 inch , plus allowance for insulation thickness.

Route ducts to avoid passing through transformer vaults and electrical equipment rooms and
enclosures.

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 .

Where ducts pass through non-fire-rated, interior partitions, fill void between duct and opening
in wall with fiberglass insulation and sealant for acoustical separation.

Protect duct interiors from moisture, construction debris and dust, and other foreign materials.
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3.02 INSTALLATION OF EXPOSED DUCTWORK

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds,
and treat the welds to remove discoloration caused by welding.

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings,
hangers and supports, duct accessories, and air outlets.

E. Repair or replace damaged sections and finished work that does not comply with these
requirements.

3.03 DUCT SEALING

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct
Schedule” Article according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible": See schedule.

3.04 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 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and Table 5-2,
"Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and
supports within 24 inches 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.

3.05 SEISMIC-RESTRAINT-DEVICE INSTALLATION

A. Install ducts with hangers and braces designed to support the duct and to restrain against
seismic forces required by applicable building codes. Comply with requirements indicated in
Seismic Specification.

B. Select seismic-restraint devices with capacities adequate to carry present and future static and
seismic loads.

C. Install cables so they do not bend across edges of adjacent equipment or building structure.

D. Install cable restraints on ducts that are suspended with vibration isolators.

E. Attachment to Structure: If specific attachment is not indicated, anchor bracing and restraints to
structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.

F. Drilling for and Setting Anchors:
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3.06

3.07

3.08

3.09

3.10

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcement or embedded items during drilling.
Notify the Architect if reinforcing steel or other embedded items are encountered during
drilling. Locate and avoid prestressed tendons, electrical and telecommunications
conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full
design strength.
3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty

sleeve anchors shall be installed with sleeve fully engaged in the structural element to
which anchor is to be fastened.

4, Set anchors to manufacturer's recommended torque, using a torque wrench.

5. Install zinc-coated steel anchors for interior applications and stainless-steel anchors for
applications exposed to weather.

CONNECTIONS

Make connections to equipment with flexible connectors complying with Section 233300 "Air
Duct Accessories."

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch,
outlet and inlet, and terminal unit connections.

PAINTING

Paint interior of metal ducts that are visible through registers and grilles and that do not have
duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.
Paint materials and application requirements are specified in Section 099113 "Exterior Painting"
and Section 099123 "Interior Painting."

FIELD QUALITY CONTROL
Perform tests and inspections.
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. Ducts with a Pressure Class of 2-Inch wg or Higher: Test representative duct
sections totaling no less than 50 percent of total installed duct area for each
designated pressure class.

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage
testing and for compliance with test requirements.

4, Test for leaks before applying external insulation.

5. 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 maximum
system design pressure. Do not pressurize systems above maximum design operating

pressure.

6. Give five days' advance notice for testing.

Duct System Cleanliness Tests:

1. Visually inspect duct system to ensure that no visible contaminants are present.

Duct system will be considered defective if it does not pass tests and inspections.
Prepare test and inspection reports.

START UP
Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing
for HVAC."

DUCT SCHEDULE

Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
Ductwork
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Table 1: Recommended Ductwork Seal Levels by Duct Type (Current ASHRAE Handbook -

Fundamentals)
Duct Location Supply (less than | Supply (greater | Exhaust Return
or equal to 2 in- | thanto 2 in-wg)
wg)
Outdoors A A A A
Unconditioned B A B B
Spaces
Conditioned C B B C
Spaces
(concealed
ductwork)
Conditioned A A B B
Spaces (exposed
ductwork)
Table 2: Duct Leakage Classification (Current ASHRAE Handbook — Fundamentals)
Duct Type Sealed Unsealed
Metal (flexible excluded) - | 3 30
Round and flat oval
Metal — Rectangular (less than | 12 48
or equal to 2 in-wg)
Metal — Rectangular (greater | 6 48
than 2 in-wg)
Flexible (metal, aluminum) 8 30
C. Intermediate Reinforcement:
1. Galvanized-Steel Ducts: Galvanized steel.
2. Stainless-Steel Ducts:
a. Exposed to Airstream: Match duct material.
b. Not Exposed to Airstream: Match duct material.
3 Aluminum Ducts: Aluminum.

D. Double-Wall Duct Interstitial Insulation:

1. Supply Air Ducts: 1 inch thick.
2. Return Air Ducts: 1 inch thick.
3. Exhaust Air Ducts: 1 inch thick.
E. Elbow Configuration:
1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-2, "Rectangular Elbows."
a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
2. Mitered Type RE 2 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. "Round Duct: Comply with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-4, "Round Duct Elbows."
a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-1,
"Mitered Elbows." Elbows with less than 90-degree change of direction have
proportionately fewer segments.
1) Radius-to Diameter Ratio: 1.5.
b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.
C. Round Elbows, 14 Inches and Larger in Diameter: Standing seam.
F. Branch Configuration:
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1.

METAL DUCTS

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: Spin in.

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. Velocity (less than 2 in-wg)1000 fpm or Lower: 90-degree tap.

b. Velocity 1000 to 1500 fpm : Conical tap.

C. Velocity 1500 fpm or Higher: 45-degree lateral.

END OF SECTION
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SECTION 233300
AIR DUCT ACCESSORIES

PART 1 - GENERAL

1.01

A.

1.02

A.

1.03

A.

1.04

A.

B.

1.05

A.

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

SUMMARY

Section Includes:

Manual volume dampers.
Fire dampers.

Flange connectors.

Turning vanes.
Duct-mounted access doors.
Flexible connectors.

Flexible ducts.

Duct accessory hardware.

ONoOOR~WNE

ACTION SUBMITTALS

Shop Drawings: For duct accessories. Include plans, elevations, sections, details and

attachments to other work.

1. Detail duct accessories fabrication and installation in ducts and other construction.
Include dimensions, weights, loads, and required clearances; and method of field
assembly into duct systems and other construction. Include the following:

a. Special fittings.

b Manual volume damper installations.

C. Duct-mounted access doors.

d Wiring Diagrams: For power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted
access panels and access doors required for access to duct accessories are shown and
coordinated with each other, using input from Installers of the items involved.

Source quality-control reports.

CLOSEOUT SUBMITTALS
Operation and Maintenance Data: For air duct accessories to include in operation and
maintenance manuals.

PART 2 - PRODUCTS

1.01

A.

B.

1.02

A.

B.

C.

ASSEMBLY DESCRIPTION

Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

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.

MATERIALS

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G90.

2. Exposed-Surface Finish: Mill phosphatized.

Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.

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.
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1.03 MANUAL VOLUME DAMPERS
A. Standard, Steel, Manual Volume Dampers:

1. Standard leakage rating, with linkage outside airstream.

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 with pressure classes of 3-inch wg or less shall have axles full
length of damper blades and bearings at both ends of operating shatft.
7. Tie Bars and Brackets: Galvanized steel.
1.04 FIRE DAMPERS
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Air Balance Inc.; a division of Mestek, Inc.

2. Arrow United Industries; a division of Mestek, Inc.

3. Cesco Products; a division of Mestek, Inc.

4. Greenheck Fan Corporation.

5. Nailor Industries Inc.

6. NCA Manufacturing, Inc.

7. Pottorff.

8. Prefco; Perfect Air Control, Inc.

9. Ruskin Company.

10.  Vent Products Company, Inc.

11. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B. Type: Dynamic; rated and labeled according to UL 555 by an NRTL.

C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.

D. Fire Rating: 1-1/2 and 3 hours.

E. Frame: Curtain type with blades outside airstream; fabricated with roll-formed, 0.034-inch- thick
galvanized steel; with mitered and interlocking corners.

F. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel.

1. Minimum Thickness: 0.138 inch thick, as indicated, and of length to suit application.

2. Exception: Omit sleeve where damper-frame width permits direct attachment of
perimeter mounting angles on each side of wall or floor; thickness of damper frame must
comply with sleeve requirements.

G. Mounting Orientation: Vertical or horizontal as indicated.

H. Blades: Roll-formed, interlocking, 0.024-inch- thick, galvanized sheet steel. In place of
interlocking blades, use full-length, 0.034-inch- thick, galvanized-steel blade connectors.

l. Horizontal Dampers: Include blade lock and stainless-steel closure spring.

J. Heat-Responsive Device: Replaceable, 165 deg F rated, fusible links.

K. Heat-Responsive Device: Replaceable link and switch package, factory installed, 165 deg F
rated.

1.05 FLANGE CONNECTORS
A. Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors,

gaskets, and components.
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B. Material: Galvanized steel.

C. Gage and Shape: Match connecting ductwork.

1.06 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 wall.

E. Vane Construction: Single wall for ducts up to 48 inches wide and double wall for larger
dimensions.

1.07 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. Vision panel.
d. Hinges and Latches: 1-by-1-inch butt or piano hinge and cam latches.
e. 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 with outside and inside handles.
d. Access Doors Larger Than 24 by 48 Inches: Continuous and two compression
latches with outside and inside handles.
1.08 DUCT ACCESS PANEL ASSEMBLIES

A. Labeled according to UL 1978 by an NRTL.

B. Panel and Frame: Minimum thickness 0.0528-inch carbon steel.

C. Fasteners: Carbon steel. Panel fasteners shall not penetrate duct wall.

D. Gasket: Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for minimum
2000 deg F.

E. Minimum Pressure Rating: 10-inch wg, positive or negative.

1.09 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 o0z./sg. yd..
2. Tensile Strength: 480 Ibf/inch in the warp and 360 Ibf/inch in the filling.
3. Service Temperature: Minus 40 to plus 200 deg F.
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E.

1.010
A.

B.

1.011
A.

B.

Thrust Limits: Combination coil spring and elastomeric insert with spring and insert in
compression, and with a load stop. Include rod and angle-iron brackets for attaching to fan
discharge and duct.

1. Frame: Steel, fabricated for connection to threaded rods and to allow for a maximum of
30 degrees of angular rod misalignment without binding or reducing isolation efficiency.

2. Outdoor Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.

4, Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

6. Elastomeric Element: Molded, oil-resistant rubber or neoprene.

7. Coil Spring: Factory set and field adjustable for a maximum of 1/4-inch movement at

start and stop.

FLEXIBLE DUCTS

Insulated, Flexible Duct: UL 181, Class 1, 2-ply vinyl film 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 10 to plus 160 deg F.

4, Insulation R-value: Comply with ASHRAE/IESNA 90.1.

Flexible Duct Connectors:

1. Clamps: Nylon strap in sizes 3 through 18 inches, to suit duct size.

2. Non-Clamp Connectors: Adhesive plus sheet metal screws.

DUCT ACCESSORY HARDWARE

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.

Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline
and grease.

PART 3 - EXECUTION

1.01
A.

w

C.

nmo

INSTALLATION

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.

Install duct accessories of materials suited to duct materials; use galvanized-steel accessories

in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts,

and aluminum accessories in aluminum ducts.

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.

1. Install steel volume dampers in steel ducts.

2. Install aluminum volume dampers in aluminum ducts.

Set dampers to fully open position before testing, adjusting, and balancing.

Install test holes at fan inlets and outlets and elsewhere as indicated.

Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining

accessories and equipment at the following locations:

1. On both sides of duct coils.

2. Upstream and downstream from duct filters.

3. At outdoor-air intakes and mixed-air plenums.

4. At drain pans and seals.

5. Downstream from manual volume dampers, control dampers, backdraft dampers, and
equipment.
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6. At each change in direction and at maximum 50-foot spacing.
7. Upstream and downstream from turning vanes.
8. Control devices requiring inspection.
9. Elsewhere as indicated.

A&

r

czxg

1.02

Install access doors with swing against duct static pressure.

Access Door Sizes:

1. One-Hand or Inspection Access: 8 by 5 inches.

2 Two-Hand Access: 12 by 6 inches.

3. Head and Hand Access: 18 by 10 inches.

4. Head and Shoulders Access: 21 by 14 inches.

5. Body Access: 25 by 14 inches.

6. Body plus Ladder Access: 25 by 17 inches.

Label access doors according to Section 230553 “ldentification for HVAC Piping and
Equipment” to indicate the purpose of access door.

Install flexible connectors to connect ducts to equipment.

Connect terminal units to supply ducts directly or with maximum 12-inch lengths of flexible duct.
Do not use flexible ducts to change directions.

Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of
flexible duct clamped or strapped in place.

Connect flexible ducts to metal ducts with adhesive plus sheet metal screws.

Install duct test holes where required for testing and balancing purposes.

Install thrust limits at centerline of thrust, symmetrical on both sides of equipment. Attach thrust
limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start and
stop of fans.

FIELD QUALITY CONTROL
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. Inspect turning vanes for proper and secure installation.

END OF SECTION
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SECTION 23 34 13
HVAC FANS

PART 1 - GENERAL

1.01

A.

1.02

1.03

1.04

1.05

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

SUMMARY
Section Includes:
1. Centrifugal roof ventilators.

ACTION SUBMITTALS

Product Data: For each type of product.

Include rated capacities, furnished specialties, and accessories for each fan.

Certified fan performance curves with system operating conditions indicated.

Certified fan sound-power ratings.

Motor ratings and electrical characteristics, plus motor and electrical accessories.

Material thickness and finishes, including color charts.

Dampers, including housings, linkages, and operators.

. Fan speed controllers.

hop Drawings:

Include plans, elevations, sections, and attachment details.

Include details of equipment assemblies. Indicate dimensions, weights, loads, required

clearances, method of field assembly, components, and location and size of each field

connection.

Include diagrams for power, signal, and control wiring.

Design Calculations: Calculate requirements 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 auxiliary motor slides and
rails, and base weights.

Delegated-Design Submittal:  For unit hangers and supports indicated to comply with

performance requirements and design criteria, including analysis data signed and sealed by the

qualified professional engineer responsible for their preparation.

1. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments
to structure and to supported equipment. Include adjustable motor bases, rails, and
frames for equipment mounting.

Design Calculations: Calculate requirements for selecting vibration isolators and seismic

restraints and for designing vibration isolation bases.

NEONOOR~®ONE
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INFORMATIONAL SUBMITTALS

Coordination Drawings: Show fan room layout and relationships between components and
adjacent structural and mechanical elements. Show support locations, type of support, and
weight on each support. Indicate and certify field measurements. Reflected ceiling plans and
other details, drawn to scale, on which the following items are shown and coordinated with each
other, using input from Installers of the items involved:

1. Ceiling suspension assembly members.
2. Size and location of initial access modules for acoustical tile.
3. Ceiling-mounted items including light fixtures, diffusers, grilles, speakers, sprinklers,

access panels and special moldings.
Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For axial fans to include in emergency, operation, and
maintenance manuals.
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1.07 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. AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall bear the
AMCA-Certified Ratings Seal.
C. UL Standards: Power ventilators shall comply with UL 705. Power ventilators for use for
restaurant kitchen exhaust shall also comply with UL 762.
1.08 COORDINATION
A. Coordinate size and location of structural-steel support members.
PART 2 - PRODUCTS
2.01 PERFORMANCE REQUIREMENTS
A. AMCA Compliance:
1. Comply with AMCA performance requirements and bear the AMCA-Certified Ratings
Seal.
2. Operating Limits: Classify according to AMCA 99.
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.
2.03 CENTRIFUGAL ROOF VENTILATORS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Greenheck Fan Corporation.
2. Loren Cook Company.
3. PennBarry.
4, Or Approved Equal.
B. Housing: Removable, spun-aluminum, dome top and outlet baffle; square, one-piece,
aluminum base with venturi inlet cone.
1. Upblast Units: Provide spun-aluminum discharge baffle to direct discharge air upward,
with rain and snow drains and grease collector.
2. Hinged Subbase: Galvanized-steel hinged arrangement permitting service and
maintenance.
C. Fan Wheels: Aluminum hub and wheel with backward-inclined blades.
D. Accessories:
1. Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50
percent.
2. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted inside fan
housing, factory wired through an internal aluminum conduit.
3. Bird Screens: Removable, 1/2-inch mesh, aluminum or brass wire.
4, Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted in curb base;
factory set to close when fan stops.
5. Motorized Dampers: Parallel-blade dampers mounted in curb base with electric actuator;
wired to close when fan stops.
E. Roof Curbs: Galvanized steel; mitered and welded corners; 1-1/2-inch-thick, rigid, fiberglass

insulation adhered to inside walls; and 1-1/2-inch wood nailer. Size as required to suit roof
opening and fan base.

1. Configuration: Self-flashing without a cant strip, with mounting flange, Built-in cant and
mounting flange, or Built-in raised cant and mounting flange.

Sound Curb: Curb with sound-absorbing insulation.

Pitch Mounting: Manufacture curb for roof slope.

Metal Liner: Galvanized steel.

Mounting Pedestal: Galvanized steel with removable access panel.

Vented Curb: Unlined with louvered vents in vertical sides.

oghwn
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2.04 MOTORS
A. Comply with NEMA designation, temperature rating, service factor, and efficiency requirements
for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment.”
B. Enclosure Type: Totally enclosed, fan cooled.
2.05 SOURCE QUALITY CONTROL
A. Sound-Power Level Ratings: Comply with AMCA 301, "Methods for Calculating Fan Sound
Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant
Room Method for Sound Testing of Fans." Label fans with the AMCA-Certified Ratings Seal.
B. Fan Performance Ratings: Establish flow rate, pressure, power, air density, speed of rotation,

and efficiency by factory tests and ratings according to AMCA 210/ASHRAE 51, "Laboratory
Methods of Testing Fans for Certified Aerodynamic Performance Rating."

PART 3 - EXECUTION

3.01

A.
B.

C.
D

@mm

I

3.02

mo

3.03

A.
B.

C.

INSTALLATION

Install fans level and plumb.

Disassemble and reassemble units, as required for moving to the final location, according to

manufacturer's written instructions.

Lift and support units with manufacturer's designated lifting or supporting points.

Equipment Mounting:

1. Comply with requirements for vibration isolation and seismic control devices specified in
Section 230548 "Vibration and Seismic Controls for HVAC."

Ceiling Units: Suspend units from structure; use steel wire or metal straps.

Install units with clearances for service and maintenance.

Label fans according to requirements specified in Section 230553 "Identification for HVAC

Piping and Equipment.”

Unit Support: Install centrifugal fans level on structural curbs or pilings. Coordinate wall

penetrations and flashing with wall construction. Secure units to structural support with anchor

bolts.

CONNECTIONS

Drawings indicate general arrangement of ducts and duct accessories. Make final duct
connections with flexible connectors. Flexible connectors are specified in Section 233300 "Air
Duct Accessories."

Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

Install ducts adjacent to fans to allow service and maintenance.

Install piping from scroll drain connection, with trap with seal equal to 1.5 times specified static
pressure, to nearest floor drain with pipe sizes matching the drain connection.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and

inspect components, assemblies, and equipment installations, including connections.

Perform the following tests and inspections with the assistance of a factory-authorized service

representative:

1. Verify that shipping, blocking, and bracing are removed.

2. Verify that unit is secure on mountings and supporting devices and that connections to
ducts and electrical components are complete. Verify that proper thermal-overload
protection is installed in motors, starters, and disconnect switches.

3. Verify that cleaning and adjusting are complete.
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4, Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan
wheel free rotation and smooth bearing operation. Reconnect fan drive system.

5. Adjust damper linkages for proper damper operation.

6. Verify lubrication for bearings and other moving parts.

7. Verify that manual and automatic volume control and fire and smoke dampers in
connected ductwork systems are in fully open position.

8. Disable automatic temperature-control operators, energize motor and confirm proper

3.04

oCow>

3.05

motor rotation and unit operation, adjust fan to indicated rpm, and measure and record
motor voltage and amperage.
9. Shut unit down and reconnect automatic temperature-control operators.
10. Remove and replace malfunctioning units and retest as specified above.
Test and adjust controls and safeties. Controls and equipment will be considered defective if
they do not pass tests and inspections.
Prepare test and inspection reports.

ADJUSTING

Adjust damper linkages for proper damper operation.

Lubricate bearings.

Replace fan and motor pulleys as required to achieve design airflow.

Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for
testing, adjusting, and balancing procedures.

DEMONSTRATION
Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain fans.

END OF SECTION
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SECTION 23 37 13
DIFFUSERS, REGISTERS, AND GRILLES
PART 1 - GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY
A. Section Includes:

1. Rectangular and square ceiling diffusers.
2. Perforated diffusers.
3. Round plaque diffusers
B. Related Sections:
1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-control

dampers not integral to diffusers, registers, and grilles.

1.03 ACTION SUBMITTALS
A. Product Data: For each type of product indicated, include the following:

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and
performance data including throw and drop, static-pressure drop, and noise ratings.
2. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room location,

guantity, model number, size, and accessories furnished.

1.04 INFORMATIONAL SUBMITTALS
A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items
are shown and coordinated with each other, using input from Installers of the items involved:

1. Ceiling suspension assembly members.

2. Method of attaching hangers to building structure.

3. Size and location of initial access modules for acoustical tile.

4 Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers,

access panels, and special moldings.
5. Duct access panels.
B. Source quality-control reports.

PART 2 - PRODUCTS
2.01 Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on drawings or equal.

2.02 Refer to drawings

PART 3 - EXECUTION
3.01 EXAMINATION
A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with
requirements for installation tolerances and other conditions affecting performance of

equipment.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 INSTALLATION
A. Install diffusers, registers, and grilles level and plumb.

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings,
and accessories. Air outlet and inlet locations have been indicated to achieve design
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final
locations where indicated, as much as practical. For units installed in lay-in ceiling panels,
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locate units in the center of panel. Where architectural features or other items conflict with
installation, notify Architect for a determination of final location.

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and
maintenance of dampers, air extractors, and fire dampers.

3.03 ADJUSTING
A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed,
before starting air balancing.

END OF SECTION
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SECTION 26 05 00
COMMON WORK RESULTS FOR ELECTRICAL

PART 1 GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

IMPOSED REGULATIONS

Applicable provisions of the State and Local Codes and of the following codes and standards
in addition to those listed elsewhere in the specifications are hereby imposed on a general
basis for electrical work: codes and standards listed on the electrical drawings.

SCOPE OF WORK

Provide all labor, materials, equipment and supervision to construct complete and operable
electrical systems as indicated on the drawings and specified herein. All materials and
equipment used shall be new, undamaged and free from any defects.

RELATED DOCUMENTS AND OTHER INFORMATION

The general provisions of the Contract, including General and Supplementary Conditions and
General Requirements, apply to the portions of work specified in each and every Section of
this Division, individually and collectively.

EXISTING SERVICES AND FACILITIES

Damage to Existing Services: Existing services and facilities damaged by the Contractor
through negligence or through use of faulty materials or workmanship shall be promptly
repaired, replaced, or otherwise restored to previous conditions by the Contractor without
additional cost to the Owner.

Interruption of Services: Interruptions of services necessary for connection to or modification
of existing systems or facilities shall occur only at prearranged times approved by the Owner.
Interruptions shall only occur after the provision of all temporary work and the availability of
adequate labor and materials will assure that the duration of the interruption will not exceed
the time agreed upon.

Removed Materials: Existing materials made unnecessary by the new installation shall be
stored on site. They shall remain the property of the Owner and shall be stored at a location
and in a manner as directed by the Owner. If classified by the Owner's authorized
representative as unsuitable for further use, the material shall become the property of the
Contractor and shall be removed from the site at no additional cost to the owner.

PRODUCT WARRANTIES

Provide manufacturer's standard printed commitment in reference to a specific product and
normal application, stating that certain acts of restitution will be performed for the Purchaser
or Owner by the manufacturer, when and if the product fails within certain operational
conditions and time limits. Where the warranty requirements of a specific specification
section exceed the manufacturer's standard warranty, the more stringent requirements will
apply and modified manufacturer's warranty shall be provided. In no case shall the
manufacturer's warranty be less than one (1) year.

PRODUCT SUBSTITUTIONS

General: Materials specified by manufacturer's name shall be used unless prior approval of
an alternate is given by addenda. Requests for substitutions must be received in the office of
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1.07

1.08

1.09

A.

the Architect at least 10 days prior to opening of bids.
ELECTRICAL DRAWINGS

Electrical contract drawings are diagrammatic and indicate the general arrangement of
electrical equipment. Do not scale electrical plans. Obtain all dimensions from the Architect's
dimensioned drawings and field measurements. The Contractor shall review Architectural
plans for door swings and built-in equipment; conditions indicated on those plans shall govern
for this work.

Coordinate installation of electrical equipment with the structural and mechanical equipment
and access thereto. Coordinate exterior electrical work with civil and landscaping work.

Discrepancies shown on different drawings, between drawings and specifications or between
documents and field conditions shall be installed to provide the better quality or greater
quantity of work; or, comply with the more stringent requirement; either or both in accordance
with the A/E’s interpretation.

SYSTEMS REQUIRING ROUGH-IN

Rough-in shall consist of all outlet boxes/raceway systems/supports and sleeves required for
the installation of cables/devices by other Divisions and by the Owner. It shall be the
responsibility of this Contractor to determine the requirements by reviewing the contract
documents and meeting with the Superintendent of the trade involved and Owner’s
representative to review submittal data, shop drawings, etc.

Sealing of all sleeves, to meet the fire rating of the assembly, whether active or not, is work of
this Division.

SUBMITTALS

Refer to section 260510

PART 2 PRODUCTS

2.01

A.

FIRESTOPPING

Refer to Division 07 sections for additional requirements.

A firestop system shall be used to seal penetrations of electrical conduits and cables through
fire-rated partitions per the NEC. The firestop system shall be qualified by formal
performance testing in accordance with ASTM E-814, or UL 1479.

The firestop system shall consist of a fire-rated caulk type substance and a high temperature
fiber insulation. It shall be permanently flexible, waterproof, non-toxic, smoke and gas tight
and have a high adhesion to all solids so damming is not required. Only metal conduit shall
be used in conjunction with this system to penetrate fire rated partitions. Install in strict
compliance with manufacturer's recommendations. 3M, Hilti, STI or equal

Comply with TIA/EIA-569-A, Annex A, "Firestopping.”

Comply with BICSI TDMM, "Firestopping Systems" Article.

PART 3 EXECUTION

3.01

PRODUCT INSTALLATION, GENERAL
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3.02

Except where more stringent requirements are indicated, comply with the product
manufacturer's installation instructions and recommendations, including handling, anchorage,
assembly, connections, cleaning and testing, charging, lubrication, startup, test operation and
shut-down of operating equipment. Consult with manufacturer's technical experts, for specific
instructions on unique product conditions and unforeseen problems.

Protection and Identification: Deliver products to project properly identified with names,
models numbers, types, grades, compliance labels and similar information needed for distinct
identifications; adequately packaged or protected to prevent deterioration during shipment,
storage and handling. Store in a dry, well ventilated, indoor space, except where prepared
and protected by the manufacturer specifically for exterior storage.

Permits and Tests: Provide labor, material and equipment to perform all tests required by the
governing agencies and submit a record of all tests to the Owner or his representative. Notify
the Architect five days in advance of any testing.

Install temporary protective covers over equipment enclosures, outlet boxes and similar items
after interiors, conductors, devices, etc. are installed, to prevent the entry of construction
debris and to protect the installation during finish work performed by others. Do not install
device plates, equipment covers or trims until finish work is complete.

Clean all equipment, inside and out, upon completion of the work. Scratched or marred
surfaces shall be touched-up with touch-up paint furnished by the equipment manufacturer.

Replace all equipment and materials that become damaged.

No more than three phase conductors, each of opposite phases for a three phase WYE
system, shall be combined in a single raceway unless written approval is granted by the
engineer or noted otherwise on the construction documents. (For 120 volt and 277 volt
receptacle and lighting circuits are no more than 3 circuits unless written approval is granted
by the engineer or noted otherwise on the construction documents.)

LOW VOLTAGE CABLING SEPARATION FROM EMI SOURCES

Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating unshielded
copper voice and data communication cable from potential EMI sources, including electrical
power lines and equipment.

Separation between open communications cables or cables in nonmetallic raceways and
unshielded power conductors and electrical equipment shall be as follows:

1. Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches

2. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12 inches

3. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches

Separation between communications cables in grounded metallic raceways and unshielded
power lines or electrical equipment shall be as follows:

1. Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches

2. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6 inches

3. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches

Separation between communications cables in grounded metallic raceways and power lines
and electrical equipment located in grounded metallic conduits or enclosures shall be as
follows:

1. Electrical Equipment Rating Less Than 2 kVA: No requirement.

2. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches
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3.038

3.04

3.05

3. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches

Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and
Larger: A minimum of 48 inches

Separation between Cables and light fixtures: A minimum of 5 inches
EQUIPMENT PROTECTION

Equipment and materials shall be protected during shipment and storage against physical
damage, vermin, dirt, corrosive substances, fumes, moisture, cold and rain.

Store equipment indoors in clean dry space with uniform temperature to prevent
condensation. Equipment shall include but not be limited to switchgear, switchboards,
panelboards, transformers, motor control centers, motor controllers, uninterruptible power
systems, enclosures, controllers, circuit protective devices, cables, wire, light fixtures,
electronic equipment, and accessories.

During installation, equipment shall be protected against entry of foreign matter; and be
vacuum-cleaned both inside and outside before testing and operating. Compressed air shall
not be used to clean equipment. Remove loose packing and flammable materials from inside
equipment.

Damaged equipment shall be, as determined by the Engineer, placed in first class operating
condition or be returned to the source of supply for repair or replacement.

Painted surfaces shall be protected with factory installed removable heavy kraft paper, sheet
vinyl or equal.

Damaged paint on equipment and materials shall be refinished with the same quality of paint
and workmanship as used by the manufacturer so repaired areas are not obvious.

UTILITY CONNECTIONS

Coordinate the connection of the electrical system with the local power company. Comply
with the requirements of governing regulations, franchised service companies and controlling
agencies. Pay all utility fees and charges.

ELECTRICAL WORK

Electrical work shall be accomplished with all affected circuits or equipment de-energized.
When an electrical outage cannot be accomplished in this manner for the required work, the
following requirements are mandatory:

1. Electricians must use full protective equipment (i.e., certified and tested insulating
material to cover exposed energized electrical components, certified and tested
insulated tools, etc.) while working on energized systems in accordance with NFPA
70E.

2. Electricians must wear personal protective equipment while working on energized
systems in accordance with NFPA 70E.

3. Before initiating any work, a job specific work plan must be developed by the
contractor with a peer review conducted and documented by the Contractor. The
work plan must include procedures to be used on and near the live electrical
equipment, barriers to be installed, safety equipment to be used and exit pathways.
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This plan is subject to review and comment by the owner.

B. Nothing in the above shall impose any duty on the Architects and Architect’s consultants, nor
relieve the General Contractor and its subcontractors of its obligations, duties and
responsibilities including but not limited to, construction means, methods, sequence,
techniques or procedures necessary for performing, superintending and coordinating the
Electrical Work in accordance with the Contract Documents and any health or safety
precautions required by any regulatory agencies.

END OF SECTION
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SECTION 26 05 01
ELECTRICAL DEMOLITION

PART 1 GENERAL
1.01 Not Used
PART 2 PRODUCTS
201 Not Used
PART 3 EXECUTION
3.01 EXAMINATION

A. Field verify measurements and circuiting arrangements are as shown on Drawings.

B. Verify that abandoned wiring and equipment serve only abandoned facilities.

C. Demolition drawings are based on casual field observation.

D. Report discrepancies to Engineer before disturbing existing installation.

E. Beginning of demolition means installer accepts existing conditions.

3.02 PREPARATION

A. Disconnect electrical systems in walls, floors, and ceilings to be removed.

B. Existing Fire Alarm System: Maintain existing system in service until new system is installed
and tested. Disable system only to make switchovers and connections. Minimize outage
duration. Notify owner and AHJ before partially or completely disabling system.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Maintain electrical service to areas outside of the construction area.

B. Remove, relocate, and extend existing installations to accommodate new construction.

C. Remove abandoned wiring to source of supply.

D. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling
finishes. Cut conduit flush with walls and floors, and patch surfaces.

E. Disconnect abandoned outlets and remove devices. Remove abandoned outlets if conduit
servicing them is abandoned and removed. Provide blank cover for abandoned outlets that
are not removed.

F. Disconnect and remove abandoned panelboards and distribution equipment.

G. Disconnect and remove electrical devices and equipment serving utilization equipment that
has been removed.

H. Disconnect and remove abandoned luminaries. Remove brackets, stems, hangers, and
other accessories.
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3.04

3.05

A.

3.06

A.

26 0501
ELECTRICAL DEMOLITION
Repair adjacent construction and finishes damaged during demolition and extension work.

Maintain access to existing electrical installations that remain active. Modify installation or
provide access panel as appropriate.

Extend existing installations using materials and methods compatible with existing electrical
installations, or as specified.

All demolished ballasts and lamps shall be recycled.
Remove all abandoned conductors and cables within the construction area.
Support all existing communication cables within the construction area.

Provide fire stopping for all existing communication conduit fire rated wall penetrations within
the construction area.

CONSTRUCTION PHASING
Plan and execute the work in accordance with the construction phasing indicated on the

Architectural plans. Test and certify all systems, by phase of construction, so that "partial
occupancy" can be obtained.

REUSE OF EXISTING MATERIALS

Where new devices are to replace existing, it shall be permissible to reuse existing outlet
boxes and branch circuit conduits. It shall be the responsibility of the Contractor to ensure
that existing outlet boxes and conduits that are reused comply with requirements for new.

The reuse of conduits (not remaining in place), conductors, and devices is not permitted.

CUTTING AND PATCHING

Structural Limitations: Do not cut structural framing, walls, floors, decks, and other members
intended to withstand stress, except with the Engineer’s written authorization. Authorization
will be granted only when there is no other reasonable method for completing the electrical
work, and where the proposed cutting clearly does not materially weaken the structure.

Cutting Concrete: Where authorized, cut openings through concrete (for conduit penetrations
and similar services) by core drilling or sawing. Do not cut by hammer-driven chisel or drill.
Prior to cutting of existing concrete walls, floors, or ceilings x-ray existing concrete to locate
existing hidden utilities.

Other Work: Do not endanger or damage other work through the procedures and process of
cutting to accommodate electrical work. Review the proposed cutting with the Installer of the
work to be cut, and comply with his recommendations to minimize damage. Where
necessary, engage the original Installer or other specialists to execute the cutting in the
recommended manner.

Patching: Where patching is required to restore other work, because of cutting or other
damage inflicted during the installation of electrical work, execute the patching in the manner
recommended by the original Installer. Restore the other work in every respect, including the
elimination of visual defects in exposed finished, as judged by the Engineer. Engage the
original Installer to complete patching of various categories of work including: concrete and
masonry finishing, waterproofing and roofing, exposed wall finishes, etc.
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3.07 CLEANING AND REPAIR
A. Clean and repair existing materials and equipment that remain or that are to be reused.

B. Panelboards: Clean exposed surfaces and check tightness of electrical connections.
Replace damaged circuit breakers and provide closure plates for vacant positions.

3.08 LABELING
A. Provide typed circuit directory showing revised circuiting arrangement.
B. Provide and install a new engraved nameplate for all electrical panels that have been
modified during construction. Refer to the panelboard specification section for labeling

requirements.

END OF SECTION
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SECTION 260502 - ELECTRICAL ACCEPTANCE TESTS

PART 1 -

11

1.2

1.3

14

GENERAL

SUBMITTALS

Refer to section 260510.

References

ANSI/NETA ATS, “Standard for Acceptance Testing Specifications, current edition.
SCOPE OF WORK

Acceptance tests shall be performed in accordance with the current version of ANSI/NETA
ATS

Tests shall be performed in accordance with applicable codes, standards, and equipment
manufacturers' instruction.

The Contractor shall provide all test equipment, materials and labor necessary to perform the
tests, and shall coordinate with the other trades for necessary services, such as scaffolding
and the uncoupling of motors.

Tests shall consist of visual inspections, manual operations, and electrical testing under all
normal and expected abnormal operating conditions.

The Owner shall be notified at least 2 weeks in advance of all tests.
The Engineer shall be provided with a written test report, signed and dated, for all tests.

Acceptance testing shall be provided and reviewed by the Engineer prior to energizing of
electrical equipment. Phasing may require multiple trips/tests/reports and after hours work.

TESTING CRITERIA

High potential tests shall be performed at the AC or DC voltage listed in ANSI/NETA ATS
unless specified otherwise herein. Do not perform more than one high potential test on any
item without authorization from the Owner.

Dielectric absorption tests shall be performed with a 2,500 volt DC megger.

Megger tests shall be performed at a DC voltage of 1,000 volts for 600 volt rated equipment,
and at a DC voltage of 500 volts for 120-300 volt rated equipment.

Continuity checks shall be performed with a low voltage DC meter, light or bell.

The resistance to ground shall be measured using either the three point method or the fall of
potential method.

Test instruments shall be calibrated to national standards to ensure the accuracy of tests.
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PART 2 -

PART 3 -

3.1

3.2

3.3

B.

These calibration reports shall be made available to the Owner when requested. Depending
upon frequency of use, the instruments shall be calibrated at least every 12 months.

PRODUCTS (Not Used)
EXECUTION
VISUAL INSPECTIONS

Prior to manual operation and electrical testing, verify the following:
The equipment is free from damage and defects.

The equipment has been lubricated.

The ventilation louvers are open and unobstructed.
Electrical connections have been tightened.

Voltages, phases, and rotation have been identified.
Terminations have been identified.

Equipment labels have been installed.

The equipment has been calibrated.

The equipment is ready to be electrically tested

©CoNOOR~WNE

MANUAL OPERATIONS

Prior to electrical testing, verify the following:
1. Mechanical components operate smoothly and freely.
2. Mechanical stops, limit switches, etc., are properly adjusted.

ELECTRICAL ACCEPTANCE TESTS

600 Volt Power Cables
1. A continuity check and a 1,000 volt DC megger test shall be performed on 600 volt
power cables No. 4 AWG and larger. The megger test shall be performed between
each pair of conductors and from each conductor to ground. Each test shall be
performed for 15 seconds or until the insulation resistance value stabilizes.

a. The insulation resistance between conductors, and from each conductor to
ground, shall be 100 megohms minimum in one minute or less. In addition, the
lowest insulation resistance value shall not differ from the highest value by more
than 20 percent. If all megger readings for a given circuit are above 1000-
meghoms, the 20 percent balance requirement may be waived.

b. Proper rotation shall be verified.

Control Cable
1. A continuity check shall be performed on control and instrumentation wiring.

END OF SECTION 260502
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SECTION 26 05 10
ELECTRICAL SUBMITTALS

PART 1 GENERAL
1.01 RELATED REQUIREMENTS

A. Comply with the applicable requirements of the Division 1 specifications (013300) and the
requirements of this Division of the specifications.

1.02 SUBMITTALS

A. Submit for review by the Engineer Architect a schedule with engineering data of materials
and equipment to be incorporated in the work. Submittals shall be supported by descriptive
materials, i.e., catalog sheets, product data sheets, diagrams, performance curves and charts
published by the manufacturer, warranties, etc., to show conformance to Specifications and
Plan requirements; model nhumbers alone shall not be acceptable. Data submitted for review
shall contain all information to indicate compliance with Contract Documents. Complete
electrical characteristics shall be provided for all equipment. Submittals for lighting fixtures
shall include Photometric Data. The Engineer reserves the right to require samples of any
equipment to be submitted for review.

B.  The purpose of shop drawing review is to demonstrate to the Architect that the Contractor
understands the design concept. The Architect's review of such drawings, schedules, or cuts
shall not relieve the Contractor from responsibility for deviations from the drawings or
specifications unless he has, in writing, called the Architect's attention to such deviation at the
time of submission, and received written permission from the Architect for such deviations.

C. Where cut sheets include an entire product family, mark all specific items to be utilized for
this project on equipment cut sheets. Generic cut sheets with no indication of which items on
the cut sheet shall be used will be rejected.

D. Response to Submittals: Shop drawings shall be returned by the Electrical Engineer with the
following classifications:

1. "No Exceptions Taken": No corrections, no marks. Contractor shall submit copies for
distribution

2. "Make Corrections Noted": A few minor corrections. Items may be ordered as marked
up without further resubmission. Submit copies for distribution.

3. "Amend and Resubmit": Minor corrections. Item may be ordered at the Contractor's
risk. Contractor shall resubmit drawings with corrections noted.

4. "Rejected - Resubmit": Major corrections or not in accordance with the contract
documents. No items shall be ordered. Contractor shall correct and resubmit
drawings.

E. Prior Approvals and Shop Drawings must be hand delivered, received by mail, or email.
F. Equipment and materials requiring submittals:

1. Section 260500 — Common Work Results for Electrical
a. Product Warranties
b. Firestopping Materials

2. Section 260502 — Electrical Acceptance Tests
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a. Test Reports

3. Section 260511 — Electrical Work Closeout
a. Record Drawings
b. Record Manuals
c. Close out submittals

4. Section 260512 — Electrical Coordination
a. Coordination Affidavit
b. Electrical Coordination Drawings

5. Section 260519 — Low-Voltage Electrical Conductors and Cables

a. Splice Kits
b. Waterproof Wire Connectors
c. Wire

d. Field Quality Control Test Reports

6. Section 260526 — Grounding and Bonding for Electrical Systems
a. Grounding Connections
b. Ground Wire
c. Field Quality Control Test Reports

7. Section 260529 — Hangers and Supports for Electrical Systems
a. Product Data

8. Section 260533 — Raceway and Boxes for Electrical Systems
Raceway

Boxes

Enclosure ratings

Dimension data

Floor Boxes

Corrosion Protection

Surface Metallic/Nonmetallic Raceway

@~rooo0oTw

9. Section 260548 — Vibration and Seismic Controls for Electrical Systems

a. Submit seismic force level (Fp) calculations from applicable building code.

b. Submit pre-approved restraint selections and installation details

c. Restraint selection and installation details shall be sealed by a professionally
licensed engineer experienced in seismic restraint design.

d. Submit manufacturer's product data on strut channels including, but not limited
to, types, materials, finishes, gauge thickness, and hole patterns. For each
different strut cross-section, submit cross sectional properties including Section
Modulus (Sx) and Moment of Inertia (Ix).

e. Field reports

10. Section 260553 — Identification for Electrical Systems
a. Product data for all labeling products
b. Samples of device nameplates

11. Section 262400 — Panelboards
a. Circuit breaker product data

12. Section 262726 — Wiring Devices
a. Product data
b. Device Plates
c. Special Purpose Receptacles
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d. Dimmer Switches
e. Occupancy Sensors
f. Device and device plate colors

13. Section 265100 — Lighting
a. Lighting Fixtures
b. Emergency Ballasts

PART 2 PRODUCTS

2.01

Not Used.

PART 3 EXECUTION

3.01

A.

3.02

A.

3.03

MANUFACTURER’S DATA

Include the manufacturer's comprehensive product data sheet and installation instructions.
Where operating ranges are shown, mark data to show portion of range required for project
application. Where pre-printed data sheet covers more than one distinct product-size, type,
material, trim, accessory group or other variations, delete or mark-out portions of the pre-
printed data which are not applicable.

EQUIPMENT LIST

Where more than one type of a product is being used (i.e. starters, disconnects, breakers,
etc.) provide a list with each submittal correlating the type and size of product to the load
served.

TEST REPORTS

Submit test reports which have been signed and dated by the firm performing the tests, and
prepare in the manner specified in the standard or regulation governing the tests procedure
as indicated.

END OF SECTION
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SECTION 26 05 11
ELECTRICAL WORK CLOSEOUT

PART 1 GENERAL
1.01 SUBMITTALS
A. Refer to section 260510.
1.02 RELATED SECTIONS
A. Refer to section 017839 for additional requirements.
PART 2 PRODUCTS
2.01 RECORD DRAWINGS

A. Except where otherwise indicated, electrical drawings prepared by Engineer are
diagrammatic in nature and may not show locations accurately for various components of
electrical system. Shop drawings, including coordination drawings, prepared by the
Contractor show portions of work more accurately to scale and location, and in greater detail.

It is recognized that actual layout of installed work may vary substantially from both
Contractor drawings and shop drawings.

B.  The electrical superintendent shall maintain a white set of contract documents and shop
drawings in clean, undamaged condition, for mark-up of actual installations which vary
substantially from the work as shown. PDF or digital mark-ups is acceptable alternates Mark-
up whatever drawings are most capable of showing installed conditions accurately. However,
where shop drawings are marked, record a reference note on appropriate contract drawings.

Mark with erasable pencil, and use multiple colors to aid in the distinction between work of
separate electrical systems. These documents shall be used for no other purpose. In
general, record every substantive installation of electrical work which previously is either not
shown or shown inaccurately, but in any case record the following:

1. Post all addenda prior to beginning work.

2. Underground feeder conduits, both interior and exterior, drawn to scale and fully
dimensioned.

3. Work concealed behind or within other work, in a non-accessible arrangement.

4. Mains and branches of wiring systems, with panelboards and control devices located
and numbered, with concealed splices located, and with devices requiring
maintenance located.

5. Scope of each change order (C.0.), noting C.O. number.

C. Upon each visit by the Architect/Engineer, the Contractor shall demonstrate that the record
documents are being kept current, as specified hereinbefore.

2.02 RECORD MANUALS

A. Record manuals shall include the following:
1. Manufacturer’s operation and maintenance manuals for:
a. Light Fixtures
b. Breakers
c. Fire Alarms

2. Shop drawings, revised to reflect all review comments, supplemented with the
installation instructions shipped with equipment.
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3. One copy of all panelboard directories.
4. Allfield test Reports
5. Electrical Contractor's Warranty

B. Submit record manuals in quantities and in the format prescribed in the Division 1
specifications.

2.03 CLOSEOUT SUBMITTALS

A. Software and Firmware Operational Documentation:
1. Software operating and upgrade manuals.
2. Program Software Backup: On USB drive, complete with data files.
3. Device address list.
4. Printout of software application and graphic screens.

PART 3 EXECUTION
3.01 SITE VISITS
A. At all construction observations by the Architect/Engineer, the Contractor shall demonstrate
to the Architect/ Engineer that all work is complete in accordance with the contract
documents and that all systems have been tested and are fully operational. The Contractor

shall furnish the personnel, tools and equipment required to inspect and test all systems.

END OF SECTION
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SECTION 26 05 12
ELECTRICAL COORDINATION

PART 1 GENERAL

1.01

A.

SUBMITTALS

Refer to section 260510.

PART 2 PRODUCTS

2.01

EQUIPMENT REQUIRING ELECTRICAL SERVICE

Provide electrical connections for all electrically driven equipment. Final connections are
electrical work, except as otherwise noted. Obtain a copy of the shop drawings of equipment.
Review shop drawings to verify electrical characteristics and to determine rough-in
requirements, final connection requirements, location of disconnect switch, etc. Notify the
General Contractor if the information received is ambiguous or incomplete. Keep a copy of
these shop drawings at the project site throughout the course of construction.

Equipment to be connected includes, but is not limited to the following:
1. HVAC Equipment
2. Fire Protection Equipment
3. Fire Alarms

The design of circuits for electrically driven equipment is based on the product of one
manufacturer and may not be representative of all acceptable manufacturers. If equipment
furnished has differing characteristics, make necessary adjustments to circuit components at
no additional cost to the Owner, subject to the approval of the Engineer.

Provide motor starters and disconnects for all mechanical equipment unless provided by the
mechanical contractor.

PART 3 EXECUTION

3.01

COORDINATION OF MECHANICAL INSTALLATION:

Attachment Number 1 shall be filled out and returned with shop drawing submittals. The
intent of Attachment Number 1 is to ensure that the electrical requirements for equipment
have been reviewed and coordinated by the Contractor. No electrical equipment shall be
ordered, nor shall rough-in begin, before this coordination has taken place. This document
shall be returned appropriately marked whether or not any changes are deemed to be
necessary by the contractor.
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ATTACHMENT NO. 1

SHOP DRAWING COORDINATION AFFIDAVIT
I, the undersigned, certify that | have reviewed the equipment shop drawings for electrically driven
equipment and that the accompanying electrical shop drawings reflect the requirements of the actual
equipment to be furnished for use on this project. The following deviations from design drawings were
required to serve the furnished equipment;

ITEM CKT.DESIG. BKR.SIZE CONDUIT/WIRE DISC.SIZE STARTER

New Old New Old New Old New Old New Old

NOTE: If no deviations are required please indicate by circling the appropriate answer above your
signature.

PROJECT: DEVIATIONS: Yes/ No
COMPANY:

TITLE: SIGNATURE:

TELEPHONE: DATE:

IT IS THE RESPONSIBILITY OF THE DIVISION 26 CONTRACTOR TO OBTAIN SHOP DRAWING
INFORMATION FROM OTHER TRADES. FAILURE TO PERFORM THE WORK REQUIRED BY THIS
AFFIDAVIT, PRIOR TO ORDERING MATERIALS OR ROUGHING-IN, MAY RESULT IN IMPROPER
CONNECTIONS BEING PROVIDED. THE EXPENSE OF CORRECTIVE MEASURES, IF REQUIRED,
SHALL BE BORNE BY THE CONTRACTOR.

NOTE:
PANELBOARD SHOP DRAWINGS WILL NOT BE REVIEWED UNTIL THE ELECTRICAL
CONTRACTOR COMPLETES AND SUBMITS THIS AFFIDAVIT TO THE ELECTRICAL ENGINEER.

END OF SECTION
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL CONDUCTORS AND CABLES

PART 1 GENERAL
1.01 SUMMARY
A. This section includes the requirements for the following:
1. Wire and cable for 600 volts and less.
2. Wiring connectors and connections.
1.02 SUBMITTALS
A. Refer to section 260510.
1.03 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Furnish products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

1.04 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical
Contractors Association; current edition.

B. NFPA 70 - National Electrical Code; National Fire Protection Association, current edition.
PART 2 PRODUCTS
2.01 WIRING REQUIREMENTS

A. Concealed Dry Interior Locations: Use only THHN-2, THWN-2 or XHHW-2 wire in raceway.

B. Exposed Dry Interior Locations: Use only THHN-2, THWN-2, or XHHW-2 in raceway.
C. Above Accessible Ceilings: Use only THHN-2, THWN-2, or XHHW-2 in raceway.

D. Wet or Damp Interior Locations: Use only THWN-2 or XHHW-2 in raceway.

E. Exterior locations (above or below grade) THWN-2, XHHW-2 or USE in raceway.

F. Use conductors not smaller than 12 AWG for power and lighting circuits.
G. Use conductors not smaller than 14 AWG for control circuits.

H. Metal Clad (MC) cable can be used for 20 Amp branch circuits, when installed in concealed
indoor locations. and not used for home runs.

2.02 BUILDING WIRE
A. Conductor: Copper.

B. Insulation Voltage Rating: 600 volts.
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C. Temperature Rating: 90°C.
PART 3 EXECUTION
3.01 INSTALLATION
A. Pull all conductors into raceway at same time.

B. Use suitable wire pulling lubricant for building wire 4 AWG and larger. Do not exceed
manufacturers recommended maximum pulling tensions and sidewall pressure values.

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that
will not damage cables or raceway.

D. Neatly train and lace wiring inside boxes, equipment, and panelboards.
E. Clean conductor surfaces before installing lugs and connectors.

F. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible
temperature rise.

G. Use split bolt connectors or compression fittings for splices and taps on conductors 6 AWG
and larger. Tape uninsulated conductors and connector with electrical tape to 150 percent of
insulation rating of conductor.

H. Use solderless pressure connectors with insulating covers for copper conductor splices and
taps, 8 AWG and smaller.

l. Use insulated spring wire connectors with plastic caps for copper conductor splices and taps,
10 AWG and smaller.

J. Tighten electrical connectors and terminals according to manufacturer’s published torque-
tightening values or UL 486A and UL 486B.

K. Identify and color code wire and cable under provisions of Section 26 05 53. Identify each
conductor with its circuit number or other designation indicated.

L. For each electrical connection/termination, provide a complete assembly of materials,
including but not necessarily limited to, pressure connectors, terminals (lugs), electrical
insulating tape, heat-shrinkable insulating tubing, cable ties, solderless wire nuts, and other
materials necessary to complete splices and terminations. Torque all connections according
to installation instructions.

M. Motor connections shall be made with compression connectors forming a bolted in-line or
stub-type connection.

N. Splicing of feeder conductors shall not be acceptable, unless specifically indicated on the
drawing. Where splicing of feeder conductors is indicated, splices shall be made using
compression type butt splice.

0. All splices made underground or in the pipe basements shall be rated suitable for water
immersion.

P. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of

threaded body and insulating wedging plug or plugs for cables in riser conduits. Plugs shall
have number, size, and shape of conductor gripping pieces as required to suit individual
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conductors or cables supported. Body shall be malleable iron.

Q. All MC cable shall be installed perpendicular or parallel to building structure and supports at
intervals of 5 feet or less.

R. Cable ties shall not be used to support MC cables.
3.02 LABELING

A. Color Coding
1. Color shall be green for grounding conductors and green with yellow stripe for
isolated grounding conductors.
2. The color of the circuit conductors shall be as follows:

120/208 volt, 3-phase Phase A - Black
Phase B - Red
Phase C - Blue
Neutral - White

END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SUMMARY
A. Grounding and bonding components.
B. Provide all components necessary to complete the grounding system(s) consisting of:
1. Existing and new metal underground water pipe.
2. Metal frame of the building.
3. Steel water storage tank and supports.
4. Concrete-encased electrode.
1.02 SUBMITTALS
A. Refer to section 260510.
1.03 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.
1.04 REFERENCES

A. NFPA 70 - National Electrical Code; National Fire Protection Association; current edition.

B. NFPA 99 - Standard for Health Care Facilities; National Fire Protection Association; current
edition.

C. IEEE Standard 142 “Green Book” — Recommended Practices for Grounding of industrial and
Commercial Power Systems; current edition.

1.05 PERFORMANCE REQUIREMENTS
A. Maximum grounding system resistance: 15 ohms.

PART 2 PRODUCTS

2.01 CONDUCTORS
A. Bonding Jumper Braid: Copper braided tape, sized for application.
B. Electrical Grounding conductors: Unless otherwise indicated, provide bare or green insulated
stranded copper electrical grounding conductors sized according to NEC or as shown or

specified. Provide green insulated for conductors sized No. 10 AWG and smaller.

2.02 GROUND CONNECTIONS

A. Below Grade: Exothermic-welded type connectors.
B. Above Grade:

1. Bonding Jumpers: compression type connectors, using zinc-plated fasteners and
external tooth lock washers.
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D.

2. Ground Busbars: Two-hole compression type lugs using tin-plated copper or copper
alloy bolts and nuts.

3. Rack and Cabinet Ground Bars: one-hole compression-type lugs using zinc-plated or
copper alloy fasteners.

Install exothermic connectors and terminals as recommended by the connector and terminal
manufacturer for intended applications.

Bolted clamp will not be accepted between grounding rods and ground conductors.

PART 3 EXECUTION

3.01

A.

B.

3.02

3.03

A.

EXAMINATION

Verify existing conditions prior to beginning work.

Verify that final backfill and compaction has been completed before driving rod electrodes.

SECONDARY EQUIPMENT AND CIRCUITS

Panelboards; Connect metallic conduits, which terminate without mechanical connection to
the housing, by grounding bushings and grounding conductor to the equipment ground bus.

Branch Circuits: Install equipment grounding conductors with all feeders and power and
lighting branch circuits, sized in accordance with Article 250 of NFPA 70.

Boxes, Cabinets, Enclosures, and Panelboards:

1. Bond the equipment grounding conductor to each pullbox, junction box, outlet box,
device box, cabinets, and other enclosures through which the conductor passes
(except for special grounding systems for intensive care units and other critical units
shown).

2. Provide lugs in each box and enclosure for equipment grounding conductor
termination.

3. Provide ground bars in panelboards, bolted to the housing, with sufficient lugs to
terminate the equipment grounding conductors.

Receptacles shall not be grounded through their mounting screws. Ground with a jumper
from the receptacle green ground terminal to the device box ground screw and the branch
circuit equipment grounding conductor.

Fixed electrical appliances and equipment shall be provided with a ground lug for termination
of the equipment grounding conductor.

Metallic Conduit: Metallic conduits which terminate without mechanical connection to an
electrical equipment housing by means of locknut and bushings or adapters, shall be
provided with grounding bushings. Connect bushings with a bare grounding conductor to the
equipment ground bus.

FIELD QUALITY CONTROL

Upon completion of installation of electrical grounding system, test resistance of each ground
rod installation using the "Fall of Potential" method. Ground resistances shall be measured in
normally dry conditions not less than 48 hours after rainfall and at low tide. Where tests show
resistance to ground is over the specified value, take appropriate action to reduce resistance
by driving additional sections of ground rods and then retest to demonstrate compliance.
Tests shall be conducted in the presence of the Project Electrical Engineer. Provide forms to
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record the data as the tests are conducted. Forms shall be signed by the person conducting
the test and included with project closeout documents.

END OF SECTION
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SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SUMMARY
A. This section includes the requirements for the following:

1. Conduit and equipment supports.
2. Anchors and fasteners.

1.02 SUBMITTALS
A. Refer to section 260510.
1.03 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

1.04 REFERENCE STANDARDS

A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National
Electrical Contractors Association; current edition.

PART 2 PRODUCTS.
201 MATERIALS

A. Hangers, Supports, Anchors, and Fasteners - General: Corrosion-resistant materials of size
and type adequate to carry the loads of equipment and conduit, including weight of wire in
conduit.

B. Supports: Fabricated of structural steel or formed steel members; galvanized.

C. Anchors and Fasteners:

1. Do not use powder-actuated anchors.

2. Concrete Structural Elements: Use precast inserts, expansion anchors, or preset
inserts.

3. Steel Structural Elements: Use beam clamps, steel spring clips, steel ramset
fasteners, or welded fasteners.

4. Concrete Surfaces: Use self-drilling anchors or expansion anchors.

5. Hollow Masonry, Plaster, and Gypsum Board Partitions: Use toggle bolts or hollow
wall fasteners.

6. Solid Masonry Walls: Use expansion anchors or preset inserts.

7. Sheet Metal: Use sheet metal screws.

8. Wood Elements: Use wood screws.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install hangers and supports as required to adequately and securely support electrical system
components, in a neat and workmanlike manner, as specified in NECA 1.
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1. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
B. Cutting or Holes:

1. Locate holes in advance where they are proposed in the structural sections such as
ribs or beams. Obtain the approval of the Architect prior to drilling through structural
sections.

2. Cut holes through concrete and masonry in new and existing structures with a
diamond core drill or concrete saw. Pneumatic hammer, impact electric, hand or
manual hammer type drills are not allowed, except where permitted by the Architect
as required by limited working space.

C. Rigidly weld support members or use hexagon-head bolts to present neat appearance with
adequate strength and rigidity. Use spring lock washers under all nuts.

D. Install surface-mounted cabinets and panelboards with minimum of four anchors.

E. In wet and damp locations use steel channel supports to stand cabinets, disconnects and
panelboards 1 inch (25 mm) off wall.

F. Use sheet metal channel to bridge studs above and below cabinets and panelboards
recessed in hollow partitions.

G. Use stamped steel bridges to fasten flush mounting outlet box between studs.
H. Use adjustable steel channel fasteners for hung ceiling outlet box.
l. Do not fasten boxes to ceiling support wires.

J. Support boxes independently of conduit, except cast box that is connected to two rigid metal
conduits both supported within 12 inches of box.

K. Support conduit using coated steel or malleable iron straps, lay-in adjustable hangers, clevis
hangers, and split hangers.

L. Do not support conduit with wire, wire ties, or perforated pipe straps. Remove wire used for
temporary supports.

M. Do not attach conduit to ceiling support wires.

END OF SECTION
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SECTION 26 05 33
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SUBMITTALS

A. Refer to section 260510
1.02 QUALITY ASSURANCE

A. Products: Listed and classified by Underwriters Laboratories Inc. as suitable for purpose
specified and shown.

1.03 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); current
edition

B. ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT); current
edition

C. ANSI C80.5 - American National Standard for Electrical Rigid Aluminum Conduit (ERAC);
current edition

D. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National
Electrical Contractors Association; current edition

E. NECA 101 - Standard for Installing Steel Conduit (Rigid, IMC, EMT); National Electrical
Contractors Association; current edition

F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; National Electrical Manufacturers Association; current edition

1.04 DELIVERY, STORAGE, AND HANDLING
A. Accept conduit on site. Inspect for damage

B. Protect conduit from corrosion and entrance of debris by storing above grade. Provide
appropriate covering.

PART 2 PRODUCTS
2.01 CONDUIT REQUIREMENTS

A. Conduit Size: Comply with NFPA 70.
1. Minimum Size: 3/4 inch

B. Wet and Damp Locations:
1. Exterior above ground and in pipe basements: RMC, IMC, or LFMC (LFMC shall be
only used with restrictions, see conduit installation)
2. Interior: RMC, IMC, or LFMC (LFMC shall be only used with restrictions, see conduit
installation)
3. Interior below grade: RNC schedule 40/80
4. Where RNC Schedule 40 is installed below grade or under floor slabs, the elbows
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required to turn the raceway up through the slab shall be RMC.

C. Dry Locations:
1. Concealed: Use EMT or FMC (FMC shall be only used with restrictions, see conduit
installation)
2. Exposed: Use EMT or FMC (FMC shall be only used with restrictions, see conduit
installation)

D. Area subject to physical damage: RMC, IMC, or LFMC (LFMC shall be only used with
restrictions, see conduit installation)
1. “Areas subject to physical damage” shall be defined as the most stringent of the
following:
a. Exposed conduit below eight feet above finished floor.
b. As interpreted by the authority having jurisdiction (AHJ).

2.02 METAL CONDUIT
A. Rigid Steel Galvanized Conduit (RMC): ANSI C80.1.
B. Intermediate Metal Conduit (IMC): ANSI C80.6.

C. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit.

1. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FBL1.

2. Standard threaded couplings, locknuts, bushings, and elbows: Only steel or
malleable iron materials are acceptable. Integral retractable type IMC couplings are
also acceptable.

3. Die-cast or pressure-cast zinc-alloy fittings or fittings made of "pot metal" are
prohibited.

4. Locknuts: Bonding type with sharp edges for digging into the metal wall of an
enclosure.

5. Bushings: Metallic insulating type, consisting of an insulating insert molded or locked
into the metallic body of the fitting. Bushings made entirely of metal or nonmetallic
material are not permitted.

6. Sealing fittings: Threaded cast iron type. Use continuous drain type sealing fittings to
prevent passage of water vapor. In concealed work, install fittings in flush steel boxes
with blank cover plates having the same finishes as that of other electrical plates in
the room.

2.03 FLEXIBLE METAL CONDUIT

A. FLEXIBLE METAL CONDUIT (FMC) Description: Interlocked steel construction. Flexible
metal conduit shall conform to UL 1.

B.  Fittings: NEMA FB 1.
1. Conform to UL 514B. Only steel or malleable iron materials are acceptable.
2. Die-cast or pressure-cast zinc-alloy fittings or fittings made of "pot metal" are
prohibited.
3. Clamp type, with insulated throat.

2.04 LIQUIDTIGHT FLEXIBLE METAL CONDUIT

A. LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC) Description: Interlocked steel
construction with PVC jacket. Liquid-tight flexible metal conduit: Shall Conform to UL 360.

B. Fittings: UL 514B and ANSI/ NEMA FB1.
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Only steel or malleable iron materials are acceptable.

2. Die-cast or pressure-cast zinc-alloy fittings or fittings made of "pot metal" are
prohibited.

3. Fittings must incorporate a threaded grounding cone, a steel or plastic compression
ring, and a gland for tightening. Connectors shall have insulated throats.

4. Coating for Fittings for PVC-Coated Conduit: Minimum thickness, 0.040 inch, with

overlapping sleeves protecting threaded joints.

2.05 ELECTRICAL METALLIC TUBING
A. ELECTRICAL METALLIC TUBING (EMT) Description: ANSI C80.3

B. Fittings and Conduit Bodies: NEMA FB 1; steel compression type.

1. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FBL1.

2. Only steel or malleable iron materials are acceptable.

3. Die-cast or pressure-cast zinc-alloy fittings or fittings made of "pot metal” are
prohibited.

4. Couplings and connectors: Concrete tight and rain tight, with connectors having
insulated throats. Use gland and ring compression type couplings and connectors for
conduit sizes 50mm (2 inches) and smaller.

5. Indent type connectors or couplings are prohibited.

2.06 NONMETALLIC CONDUIT

A. RIGID NONMETALLIC CONDUIT (RNC): Direct burial plastic conduit: Shall conform to UL
651 and UL 651A, heavy wall PVC or high density polyethylene (PE).

B. RNC: NEMA TC 2, schedule 80 PVC

C. Fittings shall meet the requirements of UL 514C and NEMA TC3

D. Fittings for RNC: NEMA TC 3; match to conduit or tubing type and material.
2.07 CORROSION PROTECTION

A. Corrosion protection for conduits passing through concrete slabs shall be by one of the
following means: field-wrapped with 3M Scotchrap No. 50, 2-inch wide (minimum), with a 50
percent overlay, or shall have a factory-applied polyvinyl chloride, plastic resin, or epoxy
coating.

2.08 FLOOR BOXES:

A. For slab on grade locations (non-furniture feed applications): Evolution Series floor box by
Legrand or comparable product by one of the following, contingent upon compliance with the
Contract Documents:

1. Hubbell Wiring Systems
2. FSRInc.

B. For all other locations (non-furniture feed applications): Evolution Series poke-thru device by
Legrand or comparable product by one of the following, contingent upon compliance with the
Contract Documents:

1. Hubbell Wiring Systems
2. FSRInc.

260533-3



Charleston Fire Department

26 05 33

Fire Station #18 RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

C. Allfloor boxes and poke-thrus to be recessed service. Flush service boxes are not
acceptable.

D. All poke-thrus to be UL listed for installation in a 2-hour fire-rated floor.

E. Provide floor boxes and poke-thrus with all necessary appurtenances to make a fully
functioning system and incorporate wiring devices, low-voltage, and A/V connections
indicated on plans.

F. Cover to be UL listed for scrub water. Cover to have in-use hinged cable access doors.

Finish of cover shall be selected by Architect and shall be compatible with specified floor
finish or covering.

PART 3 EXECUTION

3.01

A.

B.

3.02

A.

EXAMINATION

Verify routing and termination locations of conduit prior to rough-in.

Conduit routing is shown on drawings in approximate locations unless dimensioned. Route
as required to provide a complete wiring system.

CONDUIT INSTALLATION

All fire alarm cable shall be installed in metallic conduit. Coordinate with fire alarm system
manufacturer for cable routing and quantities.

Install conduit securely, in a neat and workmanlike manner, as specified in NECA 101.

Waterproofing: At floor, exterior wall, and roof conduit penetrations, completely seal
clearances around the conduit and make watertight.

Arrange supports to prevent misalignment during wiring installation.

Arrange conduit to maintain headroom and present neat appearance.

Route exposed conduit parallel and perpendicular to walls.

Route conduit installed above accessible ceilings parallel and perpendicular to walls.
Route conduit in and under slab from point-to-point.

Maintain adequate clearance between conduit and piping.

Maintain 12 inch (300 mm) clearance between conduit and surfaces with temperatures
exceeding 104 degrees F (40 degrees C).

Cut conduit square using saw or pipecutter; de-burr cut ends.
Bring conduit to shoulder of fittings; fasten securely.
For power conduits install no more than equivalent of three 90 degree bends between boxes.

Use conduit bodies to make sharp changes in direction, as around beams. Use hydraulic
one shot bender to fabricate bends in metal conduit larger than 2 inch (50 mm) size.
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For communication conduits install no more than the equivalent of two 90 degree bends
between pull points. Use conduit bodies to make sharp changes in direction, as around
beams. Use hydraulic one shot bender to fabricate bends in metal conduit larger than 2 inch
(50 mm) size.

Avoid moisture traps; provide junction box with drain fitting at low points in conduit system.

Provide suitable fittings to accommodate expansion and deflection where conduit crosses
seismic, control, and expansion joints.

Seal the inside of all conduits where conduit passes below floor or outside of the building.
Provide suitable pull string in each empty conduit except sleeves and nipples.

Use suitable caps to protect installed conduit against entrance of dirt and moisture.

Do not install FMC or LFMC in lengths over 6'.

Use LFMC or FMC only to connect to equipment subject to vibration or to suspended light
fixtures.

Wherever possible, install horizontal raceway runs above water and drain piping. Give the
right-of-way in confined spaces to piping that must slope for drainage and to larger HVAC
ductwork and similar services that are less conformable than electrical services.

Complete the installation of electrical raceways before starting installation of cables within
raceways.

Raceways shall not be installed exposed in finished spaces. Install concealed in walls,
ceilings, below slab-on-grade or embedded in slabs above grade.

BOX INSTALLATION

Boxes for Concealed Conduits:
1. Flush mounted.
2. Provide raised covers for boxes to suit the wall or ceiling, construction and finish.

In addition to boxes shown, install additional boxes where needed to prevent damage to
cables and wires during pulling in operations.

Remove only knockouts as required and plug unused openings. Use threaded plugs for cast
metal boxes and snap-in metal covers for sheet metal boxes.

Outlet boxes in the same wall mounted back-to-back are prohibited. A minimum 24 inch,
center-to-center lateral spacing shall be maintained between boxes.

Minimum size of outlet boxes for ground fault interrupter (GFI) receptacles is 4 inches square
by 2-1/8 inches deep, with device covers for the wall material and thickness involved.

Clean all debris out of floor boxes.

IDENTIFICATION

Stencil or install phenolic nameplates on covers of the boxes identified on riser diagrams; for
example "SIG-FA JB No. 1"
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B. On all concealed junction box covers, identify the circuits with black marker. For exposed
junction boxes use printed labels.

END OF SECTION

260533-6



Charleston Fire Department 26 0548
Fire Station #18 VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

SECTION 26 05 48
VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SUBMITTALS

A. Refer to section 260510.
1.02 QUALITY ASSURANCE

A. Submittals must be signed and sealed shop drawings from a professional engineer licensed
in the state that the project is located in. Shop drawings to include project specific details,
sketches, product data cut sheets.

B. The contractor shall provide pre-engineered seismic restraint systems to meet total design
lateral force requirements for support and restraint of piping, conduit, cable trays and other
similar systems and equipment where required by the applicable building code.

C. System Supports/Restraints Manufacturers shall be firms regularly engaged in the
manufacture of products of the types specified in this section, whose products have been in
satisfactory use in similar service for not less than 5 years.

PART 2 PRODUCT
2.01 SEISMIC BRACING

A. General:

1. Seismic restraint designer shall coordinate all attachments with the structural
engineer of record.

2. Design analysis shall include calculated dead loads, static seismic loads, and
capacity of materials utilized for the connection of the equipment or system to the
structure.

3. Analysis shall detail anchoring methods, bolt diameter, and embedment depth.

4. All seismic restraint devices shall be designed to accept without failure the forces
calculated per the details and notes on the construction documents

B. Friction from gravity loads shall not be considered resistance to seismic forces.

PART 3 EXECUTION
2.02  INSTALLATION

A. All seismic restraint systems shall be installed in strict accordance with the manufacturer’s
seismic restraint guidelines manual and all certified submittal data

B. Installation of seismic restraints shall not cause any change in position of equipment or
piping, resulting in stresses or misalignment.

C. No rigid connections between equipment and the building structure shall be made that
degrade the noise and vibration-isolation system specified.

D. Do not install any equipment, piping, duct, or conduit that makes rigid connections with the
building.

E. Prior to installation, bring to the architect’'s/engineer’s attention any discrepancies between
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the specifications and the field conditions, or changes required due to specific equipment
selection.

F. Bracing may occur from flanges of structural beams, upper truss cords of bar joists, cast in
place inserts, or wedge-type concrete anchors. Consult structural engineer of record.

G. Overstressing of the building structure shall not occur from overhead support of equipment.
Bracing attached to structural members may present additional stresses. The contractor
shall submit loads to the structural engineer of record for approval in this event.

H. Brace support rods when necessary to accept compressive loads. Welding of compressive
braces to the vertical support rods is not acceptable.

l. Provide reinforced clevis bolts where required.

J. Seismic restraints shall be mechanically attached to the system. Looping restraints around
the system is not acceptable.

K. Do not brace a system to two independent structures such as a ceiling and wall.

L. Provide appropriately sized openings in walls, floors, and ceilings for anticipated seismic
movement.

M. Provide seismic controls as required for all existing electrical items exposed during
renovations.

2.03 FIELD QUALITY CONTROL

A. Inspect all seismic supports after installation and submit a report from a professional engineer
licensed in the state that the project is located in.

END OF SECTION
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SUBMITTALS
A. Refer to section 260510.
PART 2 PRODUCTS
2.01 NAMEPLATES AND LABELS

A. Letter Size:
1. Use 1/4 inch (6 mm) letters for identifying grouped equipment and loads.

B. Labels: Embossed adhesive tape, with 3/16 inch (5 mm) white letters on black background.
Use only for identification of individual wall switches, receptacles, and control device stations.
Labels shall identify the panel and circuit number (Ex: PANEL: CIRCUIT).
C. Plenum-Rated Cable Ties: Self extinguishing, UV stabilized, one piece, self locking.
1. Minimum Width: 3/16 inch (5 mm).
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638: 7000 psi (48.2
MPa).
3. UL 94 Flame Rating: 94V-0.
4. Temperature Range: Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C).
5. Color: burgundy.
PART 3 EXECUTION
3.01 PREPARATION
A. Degrease and clean surfaces to receive nameplates and labels.
3.02 INSTALLATION
A. Install nameplates and labels parallel to equipment lines.

B. Provide labels on all receptacles, light switches, and wall mounted occupancy sensors.

END OF SECTION
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SECTION 26 24 00
PANELBOARDS

PART 1 GENERAL

1.01

A.

1.02

1.03

SUBMITTALS

See section 260510.

QUALITY ASSURANCE

Where panelboards are used as service entrance equipment, they shall comply with all NEC
and UL requirements for service entrance and a UL service entrance label shall be provided.

Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

REFERENCE STANDARDS

NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National
Electrical Contractors Association; current edition.

NEMA PB 1 - Panelboards; National Electrical Manufacturers Association; current edition.
NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of

Panelboards Rated 600 Volts or Less; National Electrical Manufacturers Association; current
edition.

PART 2 PRODUCTS

2.01

A.

2.02

A.

CIRCUIT BREAKERS

Provide molded case circuit breakers: Thermal magnetic trip circuit breakers.

1. Type SWD for lighting circuits.

2. Type HACR for air conditioning equipment circuits.

3. Class A ground fault interrupter circuit breakers where scheduled.

4. Do not use tandem circuit breakers.

5. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers: Comply with UL 1699; 120/240-
V, single-pole configuration for all residential applications.

6. GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-fault
protection (6-mA trip). (where indicated)

Circuit breakers serving fire alarm devices shall be provided with a red fire alarm circuit
breaker lockout kit that permanently identifies circuit as “FIRE ALARM”.

Circuit breakers serving emergency communication devices (e.g. mass notification, area of
refuge, two way communication) shall be provided with a circuit breaker locking device and
be permanently identified as “EMERGENCY COMMUNICATIONS”.

CONTROL WIRING

Control wiring shall be 600 volt class B stranded SIS. Install all control wiring complete at the
factory adequately bundled and protected. Wiring across hinges and between shipping units
shall be Class C stranded. Size in accordance with NEC. Provide control circuit fuses.
Provide integral power supply in switchgear for control power.
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2.03 SHORT CIRCUIT CURRENT RATING:

A. Devices which achieve the level of fault protection indicated by means of "series" or
"integrated"” rating shall not be acceptable unless specifically indicated on the drawings. All
panelboards shall be fully rated.

B. Minimum SSCR

1. 208 Volt Panelboards: Minimum 10,000 amperes rms symmetrical unless noted
otherwise on plans.
2. Match existing equipment short circuit current ratings.
PART 3 EXECUTION
3.01 INSTALLATION

A. Provide filler plates for unused spaces in panelboards.

B. Provide typed circuit directory for each branch circuit panelboard. Revise directory to reflect
circuiting changes required to balance phase loads.

C. Do not splice conductors in panelboard enclosure.
D. Piggy-back or tandem type breakers shall not be used.
E. Multi-pole breakers shall be common trip, with a single handle.
3.02 ADJUSTING
A. Touch-up scratched or marred surfaces to match original finish.
B. Clean all debris from panel interiors.
3.03 LABELING

A. Provide a typed legend for all modified or new electrical panels. Update the panel board
schedules after load balancing.

B. Identify load served and location by room names assigned by user, not by room numbers on
floor plans. Note spares and spaces as such.

C. Provide a laminated 11x17 one line diagram in the main electrical room mounted to the wall
or main electrical panel.

3.04 CLEARANCE AND WORKSPACE
A. Maintain workspace and clearances as required by the NEC for the voltage encountered. No
pipes or ducts shall pass above the outline of the panelboard. It shall be the responsibility of

this Contractor to make sure that other trades do not encroach on this space.

END OF SECTION
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WIRING DEVICES

SECTION 26 27 26
WIRING DEVICES

PART 1 GENERAL

1.01

A.

1.02

A.

1.03

1.04

SUMMARY

This section includes the requirements for the following:
Receptacles.

Device plates.

Ceiling fan controllers

Wall switches.

Wall dimmers.

Occupancy Sensors

ogkwnE

SUBMITTALS

Refer to section 260510.

QUALITY ASSURANCE

Conform to requirements of NFPA 70.

Manufacturer Qualifications: Company specializing in manufacturing the products specified
in this section with minimum three years documented experience.

Products: Provide products listed and classified by Underwriters Laboratories Inc. as suitable
for the purpose specified and indicated.

REFERENCE STANDARDS

NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National
Electrical Contractors Association; current edition.

NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical
Manufacturers Association; current edition).

NEMA WD 6 - Wiring Device -- Dimensional Requirements; National Electrical Manufacturers
Association; current edition.

PART 2 PRODUCTS

2.01

A.

APPROVED MANUFACTURERS

Acceptable manufacturers, contingent upon compliance with the contract documents, are as
listed below. Bidders shall carefully review the requirements listed in the technical
specifications and only submit products that are equal or better. Equal products by other
manufacturers are acceptable providing substitutions are submitted in accordance with
requirements listed in the front end specifications and approved by the A/E. Bidders shall
carefully review the front end documents and submit all information required to allow the A/E
the ability to make a fully informed decision.

1. Cooper Wiring Devices

2. GE Industrial

3. Leviton Manufacturing, Inc

4. Hubbell, Inc

5. Lutron Electronics Inc

262726-1
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2.02

2.03

2.04

2.05

2.06

A.

C.

A.

B.

A.

A.

26 27 26
WIRING DEVICES

6. Schneider Electric

7. Legrand — Pass & Seymour

8. C.W. Cole & Company

9. Acuity Brands Lighting, Inc
RECEPTACLES

Receptacles: Specification grade complying with NEMA WD 6 and WD 1.
1. Device Body: Color by architect, plastic, or Red for emergency power devices.
2. Configuration: NEMA WD 6, type as specified and indicated.
3. Type 5-20 or 5-15.

GFCI Receptacles: Convenience receptacle with integral ground fault circuit interrupter to
meet regulatory requirements. Feed through GFCI devices shall not be used. GFCI devices
shall contain self-testing feature with power lockout if self-test fails.

Special Purpose Receptacles: Provide heavy-duty type as indicated on the drawings.

WALL PLATES

Cover Plates: Provide one piece wall plates for wiring devices, with ganging and cutouts as
required. Provide blank wall plates for all un-used outlet boxes. Provide with metal screws
for securing plates to devices, screw heads colored to match finish of plate. All plates shall
be standard size, smooth stainless steel.

Weatherproof Cover Plates: All devices installed outdoors and indoor devices specifically
indicated, shall be provided with weatherproof covers. Covers shall be of the type that
maintains weatherproof integrity when in-use and not in-use. Covers shall be listed and
identified as “extra duty” type.

WALL SWITCHES

Wall Switches: Heavy Duty, AC only general-use snap switch, complying with NEMA WD 6
and WD 1.
1. Body and Handle: color by architect plastic with toggle handle, or red for emergency
power devices.
2. Ratings: Match branch circuit and load characteristics.
3. Switch shall be rated for the horse power of the motor served.

Switch Types: Single pole, double pole, 3-way.

WALL DIMMERS

Electronic Wall Dimmers: Coordinate with electronic dimming ballast requirements.
1. Body and Handle: plastic with slide adjuster.

OCCUPANCY SENSORS

Wall switch sensors: Passive Infrared type.
1. Capable of detection of occupancy at desktop level up to 300 sqft, and gross motion
up to 1000 sqft with 180 degree coverage capability.
Rating: Sensor rating shall be at least 125% of the connected load.
Sensor shall utilize Zero Crossing Circuitry.
Sensor shall have no leakage current to load, and voltage drop protection.
Sensor shall provide high immunity to false triggering from RFI and EMI.
Sensor shall be capable of operating normally with electronic ballasts, PL lamp

S
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systems and rated motor loads.

7. Sensor shall utilize automatically adjustable time delay and sensitivity settings.

8. Coverage of sensors shall remain constant after sensitivity control has been set. No
automatic reduction shall occur in coverage due to the cycling of air conditioner or
heating fans.

9. A bypass manual override shall be provided on each sensor.

10. An integral photo cell with adjustable light level shall be provided

11. All sensors shall have UL rated, 94V-0 plastic enclosures.

B. Ceiling Sensors: Dual Technology type.

1. Rating: Sensor rating shall be at least 125% of the connected load.

2. Sensor shall be ceiling mounted in such a way as to minimize coverage in unwanted
areas.

3. Sensor shall consist of passive infrared and ultrasonic technologies for occupancy
detection. Products that react to noise or ambient sound shall not be considered.

4. Passive Infrared Sensor shall provide high immunity to false triggering from RFI and
EMI.

5. Ultrasonic Sensor shall adjust the detection threshold dynamically to compensate for
constantly changing levels of activity and air flow throughout the controlled space.

6. Sensor shall be capable of operating normally with electronic ballasts, PL lamp
systems and rated motor loads.

7. Sensor shall utilize automatically adjustable time delay and sensitivity settings.

8. Coverage of sensors shall remain constant after sensitivity control has been set. No
automatic reduction shall occur in coverage due to the cycling of air conditioner or
heating fans.

9. A bypass manual override shall be provided on each sensor.

10. All sensors shall have UL rated, 94V-0 plastic enclosures.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that outlet boxes are installed at proper height.
B. Verify that wall openings are neatly cut and will be completely covered by wall plates.

C. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean debris from outlet boxes.

3.03 INSTALLATION

A. Install securely, in a neat and workmanlike manner, as specified in NECA 1.

w

Install devices plumb and level.

C. Do NOT utilize back wiring on any wiring device.
D. Install receptacles with grounding pole on top.
E. Do not install receptacles within 6” of the edge of sinks.
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3.04

3.05

3.06

A.

mo O

m
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WIRING DEVICES

Connect wiring device ground terminal to outlet box with bonding jumper.

All receptacles installed as listed below shall be GFCI type.
Receptacles installed outdoors.

Receptacles installed within six feet of sinks.

Receptacles designated for electric drinking fountains.
Receptacles designated for vending machines.

Any other receptacles specifically indicated on the drawings.
Receptacles installed in residential mechanical rooms.

oghrwpnE

Install decorative plates in finished areas.
Connect wiring devices by wrapping conductor around screw terminal.
Install switches with OFF position down.

Install wall dimmers to achieve full rating specified and indicated after derating for ganging as
instructed by manufacturer.

Do not share neutral conductor on load side of dimmers.

FIELD QUALITY CONTROL

Inspect each wiring device for defects.
Verify that each receptacle device is energized.
Test each receptacle device for proper polarity.

Test each GFCI receptacle device for proper operation.
Operate each wall switch with circuit energized and verify proper operation.

Test each occupancy sensor and verify settings are appropriate for associated space.
ADJUSTING
Adjust devices and wall plates to be flush and level.

It shall be the contractor's responsibility to locate and aim occupancy sensors in the correct
location required for complete and proper volumetric coverage within the range of
coverage(s) of controlled areas per the manufacturer's recommendations. Rooms shall have
ninety (90) to one hundred (100) percent coverage to completely cover the controlled area to
accommodate all occupancy habits of single or multiple occupants at any location within the
room(s). The locations and quantities of sensors shown on the drawings are diagrammatic
and indicate only the rooms which are to be provided with sensors. The contractor shall
provide additional sensors if required to properly and completely cover the respective room.

Proper judgment must be exercised in executing the installation so as to ensure the best
possible installation in the available space and to overcome local difficulties due to space
limitations or interference of structural components. The contractor shall also provide, at the
owner's facility, the training necessary to familiarize the owner's personnel with the operation,
use, adjustment, and problem solving diagnosis of the occupancy sensing devices and
systems.

CLEANING
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A. It is anticipated that painting and other finish work may occur after device installation. Device
plates shall not be installed until these activities are completed. Protect device and
conductors by installing molded plastic cover.

B. Clean exposed surfaces to remove splatters and restore finish.

END OF SECTION
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SECTION 26 51 00
LIGHTING

PART 1 GENERAL

1.01

1.02

1.03

1.04

A.

A.

A.

B.

A.

SUMMARY

This section includes the requirements for the following:
1. Interior luminaires and accessories.
2. Emergency lighting units.
3. Exit signs.
4. Luminaire accessories.

SUBMITTALS

Refer to section 260510.

QUALITY ASSURANCE

Conform to requirements of NFPA 70 and NFPA 101.

Manufacturer Qualifications: Company specializing in manufacturing the products specified
in this section with minimum three years documented experience.

Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

REFERENCE STANDARDS

ANSI C78.379 - American National Standard for Electric Lamps -- Reflector Lamps --
Classification of Beam Patterns; current edition.

ANSI C78.377 — American National Standard for Electric Lamps — Specifications for the
Chromaticity of Solid State Lighting Products.

IESNA LM-63 - ANSI Approved Standard File Format for Electronic Transfer of Photometric
Data and Related Information; current edition.

IESNA LM-79-08 — Approved Method: Electrical and Photometric Measurements of Solid-
State Lighting Products.

IESNA LM-80-08 — Approved Method: Measuring Lumen Maintenance of LED Light
Sources.

NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; National
Electrical Contractors Association; current edition.

NEMA WD 6 - Wiring Devices - Dimensional Requirements; National Electrical Manufacturers
Association; current edition.

NFPA 70 - National Electrical Code; National Fire Protection Association, current edition.

PART 2 PRODUCTS

2.01

MANUFACTURERS
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A.

2.02

A.

1.05

A.

265100
LIGHTING

Basis of design is as scheduled on drawings.

LUMINAIRES

Furnish products as indicated in Schedule on plans.

EMERGENCY LED DRIVERS

Regardless of catalogue number shown in fixture schedule, all fixtures indicated to be
emergency type shall be provided with emergency type driver battery packs conforming to
the following:

1. Fixture Using Integral Emergency Driver/Battery Pack: Provide emergency driver
installed within the fixture. = The charging light and test switch shall be
accessible/visible from below. Driver/Battery must be capable of operating fixture at
75% of fixture lumens for a minimum of 90 minutes. Drivers/batteries shall have full
5-year warranty.

2. FEixture Using Remote Emergency Driver/Battery Pack: Provide lota or Bodine
emergency driver/battery pack installed remotely above accessible ceiling.
Driver/Battery must be capable of operating fixture at 75% of fixture lumens for a
minimum of 90 minutes. Drivers/batteries shall have full 5-year warranty.

Integral emergency drivers/batteries shall be factory installed whenever possible.

Drivers/batteries installed in fixtures located outdoors or unheated spaces shall be suitable
for the ambient temperatures encountered or remotely located in a nearby accessible space.

PART 3 EXECUTION

3.01

A.

INSTALLATION

Install fixtures securely, in a neat and workmanlike manner, as specified in NECA 500
(commercial lighting).

Install suspended luminaires and exit signs using pendants supported from swivel hangers.
Provide pendant length required to suspend luminaire at indicated height.

Locate recessed ceiling luminaires as indicated on reflected ceiling plan.

Install surface mounted luminaires and exit signs plumb and adjust to align with building lines
and with each other. Secure to prevent movement.

Install recessed luminaires to permit removal from below.

Install recessed luminaires using accessories and firestopping materials to meet regulatory
requirements for fire rating.

Install clips to secure recessed grid-supported luminaires in place.

Install wall mounted luminaires, emergency lighting units, and exit signs at height as indicated
on Drawings.

Install accessories furnished with each luminaire.

Bond products and metal accessories to branch circuit equipment grounding conductor.
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K. Install specified lamps in each emergency lighting unit, exit sign, and luminaire.
3.02 FIELD QUALITY CONTROL

A. Operate each luminaire after installation and connection. Inspect for proper connection and
operation.

3.03 ADJUSTING
A.  Aim and adjust luminaires as indicated.
D. Position exit sign directional arrows as indicated.
3.04 CLEANING
A. Clean electrical parts to remove conductive and deleterious materials.
B. Remove dirt and debris from enclosures.
C. Clean photometric control surfaces as recommended by manufacturer.
D. Clean finishes and touch up damage.
3.05 CLOSEOUT ACTIVITIES
A. Demonstrate luminaire operation for minimum of two hours.
3.06 PROTECTION
A. Replace/Repair luminaires that have failed at Substantial Completion.

END OF SECTION
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